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lauroyl sarcosinate, or combinations thereof, which 

is combined with glypbosate in low concentrations and provides effective activity. 
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NàcI, SARC09X1TES AS GLYPHOSATE MMMS 

MKGROUND OF TUE XNVERT]0N 
0 

Glyphosate, or M-pbosphonomethylglyc ins 

(HooCcH2NHC4Po(OH)2), is a well-known translocated, 

postemergence, broadspectrum herbicide The typical commercial 

formulation contains about 41% of the isopropylamine salt of 

glyphosate and is believed to contain about 16-20 by weight 

of a tallow amine ethoxylate surfactant. Glyphosate is a 

relatively insoluble acid, and thus is typically formulated and 

applied as a salt, such as the isopropylamine, sodium or 

ammonium salt. 

Surf actants are incorporated into the formulation to 

improve the activity of the glyphosate However, the term 

"surfactant is ambiguous, as the form supplied by 

manufacturers is not necessarily a single compound, but can be 

a mixture. For example, with ethoxylated surfactants, the 

degree of ethoxylation can be and typically is a statistical 

mixture The literature describes use of surfactants in 

glyphosate compositions and in particular, Weed Science, Vol 

25, pp 275-287 (1977) demonstrates the necessity of including 

a surf actant in glyphosate formulations. However, tallow amine 

ethoxylate is a severe�eye irritant. 

Conventional glyphosate formulations include the use of 

surfactants such as silicone to enhance the rainfast properties 

of glyphosate formulations However, commercialization of such 

formulations has been hindered by the cost of incorporation of 

such surfactants into the formulations, and by the hydrolytic 

instability of such adjuvants Other formulations including 

surfactants are disclosed in U.S. Patent Nos 5,362,705, 

5,180,414 and 5,118,338. 

Adjuvants are typically used in formulations to aid the 

operation or improve the effectiveness of the pesticide, 

herbicide, etc. The term includes wetting agents, spreaders, 

emulsifiers, dispersing agents, foaming adjuvants, foam 

suppressants, penetrants, and correctives For example, 

adjuvants such as Valent X-77’ Spreader are commonly used to 

enhance the performance of Fluazifop-P-butyl., another selective 

herbicide However, Valent X-77’ Spreader and other 
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ethoxylate.d nonionic surfactants contain free ethylene oxide 
which may form 1,4 dioxane, a known carcinogen. 

It is therefore an object of the present invention to. 
provide glyphosate adjuvants and formulations which do not 

5 suffer from the drawbacks of the prior art 
It is a further object of :the present invention to provide 

herbicide formulations with excellent activity, lower irritancy 

and lower toxicity than conventional formulations.. 

It is yet. another object of the present invention to 

10 provide efficacious glyphosate formulations with relatively low 

amounti of surfactant compared to conventional formulations.0  

THE XNVHETION’ 

The problems of the prior art have .. been overcome by the 

15 present invention, which provides an adjuvant for glyphosate 

having excellent activity, lower irritancy and lower toxicity 

than conventional adjuvants. The adjuvant is ; to Cz 

sarcosiliate or sarcosinate salt, such as sodium cocoyl 

sarcosinate, sodium lauroyl sarcosa.nate, the isopropylama.ne 

20 salt of oleoyl sarcosinate, the isopropylamine.aalt of cocoyl 

sarcosinate,. or combinations thereof, which is combined with 

glyphosate arid provides effective activity at equal or lower 

concentrations than conventional formulations. 

65 OEAILF. DEC1P! ON or THE UVHETXQN 

N-AcyI sarcostuates are mild biodegradable surfactants 

derived from fatty acid and sarcasms. Typically, sarcosinates 

aroused in . the form of their sodium, potassium, ammonium or 

isopropylamine salt. solution. N-Acyl sarcosinates are, produced 

30 commercially by the Schotten-Baumann reaction of the sodium 

salt of sarcosine with the appropriate fatty acid chloride 

under carefully controlled conditions; 

R- c-Cl + JUWH2c0oNa + NaOH -----> R-ç-H2CO0Na +  NaCl.
35 0C93.0 H3 

2 
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where R is typically a fatty acid of chain length C0. to C, 

commonly made from lauric, coconut, palmitic, myristic or oleic 

acid After the reaction is complete, the crude sodium salt 

is acidified to liberate the water insoluble free fatty 

sarcosinic acid which is separated from the aqueous by-

products..

y-

products It then is neutralized to a salt form with a 

suitable base, such as alkali metal hydroxide, ammonia, 

alkanolamines such as isopropanolamine, monoethanolamirie or 

triethanolamine, or amino alcohols Sarcosmnates such as 

sodium lauroyl sarcosinate, sodium cocoyl sarcosinate and 

sodium myristoyl sarcosinate are commercially available under 

the trademark 1W4POS6 from Hampshire Chemical Corp., as 30% 

active solutions in water. 

The present inventor has found that C8 to C22 N-aoyl 

sarcosinates, and in particular, the sodium and isopropylamine 

salts of cocoyl, oleoyl and lauroyl sarcosinate, are excellent 

adjuvants for glyphosate The sarcosinates are low in 

phytotoxicity towards glyphosate tolerant crops, are low in 

toxicity, including aquatic toxicity, are low in irritancy 

skin irritancy and ocular irritancy), and when combined 

with glyphoaate at relatively low concentrations, cause the 

same to exhibit excellent activity. The formulations of the 

present invention exhibit extremely effective surface tension 

reduction to values below 25 dynes/cm, which should allow 

penetration through the stomata of the leaves, a highly 

efficient route of entry unavailable to systems containing 

tallow amine ethoxylate which cannot depress surface tension 

below 30 dynes/cm. 

Suitable salts of these sarcosinates that are useful in 

the present invention include monoethylamine, diethyl amine, 

trietbylamine, alkali metal salts, particularly sodium and 

potassium, isopropylanu.ne, and ammonia or amino alcohols such 

as trio amino or 2-dimethylamino-2-methyl-1-propanol. 

Preferably the 30% sarcosinate solutions are used so that 

the final concentration of sarcosinate in the formulation is 

from about 2 to about 16% in the typical commercial formulation 
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of 41% glyphosate isopropylauiine salt Higher sarcosinàte 

concentrations can be used, but concentrations within the 

aforementioned range are preferred in view of the lower overall - 

cost involved and in. view of the desire to minimize 

phytotoxicity. For these reasons, concentrations of 2-81, most 

preferably 2-0, are especiall’ preferred. 

The sarcosinates are compatible with .a wide variety of 

cationic, nonionic and amphoteric surfactants, and these could 

be incorporated into the formulations to achieve various 

effects. Examples of suitable additional surfactants include 

quaternary anunoniutn compounds, sodium cocamphoprionate, . sodium 

dodecyl sulfate, lauryl dimethyl amine oxide and lauryl 

pyridiniurn chloride. Sareosinates are unexpectedly compatible 

with catiorrics over extended concentration ranges. 

The sarcosinates are also compatible with a wide variety 

of pesticides, such as Fuzilade,. Pursuit and g].ufosinate, and 

these can be incorporated into the formulations of the present 

invention to achieve . multifunctional products. Similarly, 

compatible insecticide and fungicide actives also could. be 

incorporated and could be especially useful in treating 

glyphosate tolerant . crops. . 

A wide range of adjuvants, such as stickers, spreaders, 

humectants and rainfastness additives conventional in pesticide 

formulations . also can be added. 

The formulations can be prepared by first mixing the 

sarcosinate with water, and then mixing the glyphosate 

herbicide with the resulting surfactant solution. Since dry 
solid salts of both sarcosiriate and glyphosate can be produced, 

thy solid formulations with sarcosinate as an adjuvant are 

within the scope of. the present invention. . Suitable salts 

useful for that purpose are alkali metal salts, especially the 

sodium salt, and alkanolamines. 

Those skilled in the art will appreciate that the final 

concentration of glyphosate depends on the particular 

application. One common concentration is a 41% active 

glyphosate solution further diluted 80:1, although higher. or 

lower effective concentrations of glyphosate can be used, 

4 
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The invention is further illustrated by the following non-

limiting examples. 

AKPZIE i 

Cocoyl sarcasms, 280g, was carefully, mixed with 59.11g 

of isopropylamine The resulting clear viscous liquid was 

dissolved in water to produce a clear solution with a pH of 

about 6.5. 

Glypbosate acid, 169.07g, was reacted with 90g of 

zsopropylanu.ne in 122g of distilled water in a closed vessel 

to produce a isopropylammonium glyphosate salt solution (The 

closed vessel was necessary because the reaction is exothermic 

and isopropy1amne boils at about 25°C.) The pressure within 

the vessel at ’first increases and then decreases as the 

reaction proceeds The product, a clear viscous liquid, is 

miscible with water in all proportions and has a pH of about 

6.5.. 

Isopropylatumonium glyphosate, 20.49g, 601k glyphosate IPA, 

was mixed with 0.6g of the isopropylammonium cocoyl 

sarcosinate, and 29.7q of distilled water was added to produce 

a 41% active glyphosate IPA solution equivalent in active 

concentration to commercial glyphosate formulations The 

clear, low viscosity solution produced was easily pourable, had 

apH of. about 6.5, and was readily miscible with water in all 

proportions. The concentration of isopropylammonium cocoyl 

sarcosinate was 2%. 

Solutions containing 0, 8%, and 10 isopropylammonium 

cocoyl sarcosinate were produced in an’ analogous manner. 

30 ________ 

Oleoyl sarcasms, 3499, was mixed with 59.11g of 

isopropylammne The resulting amber viscous liquid was soluble 

in water and produced a clear solution with A Hof about 6.5. 

35 EZAMPtE 3 

Lauroy]. sarcosirie, 270g, was heated to just above its 

melting point and subsequently reacted with 59.11g of 

5 
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isopropylamine. The resulting clear viscous liquid slowly 

solidified when allowed to cool to room temperature, but could 

easily be remelted. When dissolved in water, the product - 

produced a clear solution with a pH of about 6.5. 

5 

Field evaluations for the 2%, 0, 8% and 10 formulations 

prepared in Example 1 were carried out on four different weed 

species, namely, Cheatgrass (Bromus Secalinus), Henbit (Lamium 

10 mplexicaule), Velvetleaf (Abu2ilon Theopbrast.i) and Palmer 

. Amerantli (Amerantus Palmeri). Commercially available Roundup, 

Roundup Ultra, and isopropylammoniwn glyphosate without 

surfactant were used as controls The formulations were tested 

at 0.25 lbs active ingredient per acre, half the recommended 

15 rate, in order to separate the various formulations on the 

basis of efficacy. The results are shown below in Tables 1-4: 

S 

6 
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Table 1. 

SURFACTANT Application Rate 
lbs. Active/acre 

CIPA 2% .25 
CIPA 4% .25 
CIPA 8% .25 
CIPA 16% .25 

Roundup .25 
Roundup Ultra .25 
Glyphosate(No Adjuvant) .25 

[IJ 
Table 2. 

CIPA 2% .25 
CIPA 4% .25 
CIPA 8% .25 
CIPA 16% .25 

Roundup .25 
Roundup Ultra .25 
Glyphosate(No Adjuvant) .25 

Table 3. 

Plant Species: 
SURFACTANT Application Rate 

lbs. Active/acre 

CIPA 2% .25 
CIPA 4% .25 
CIPA 8% .25 
CIPA 16% .25 

Roundup .25 
Roundup Ultra .25 
Glyphosate(No Adjuvant) .25 

Table 4. 

Plant Species: 
SURPACTT Application Rate 

lbs. Active/acre 

CIPA 2% .25 
CIPA 4% .25 
CIPA 8% .25 
CIPA 16%. .25 

Roundup .25 
Roundup Ultra .25 
Glyphosate(No Adjuvant) .25 

PCTILJS99/11353. 

Plant Species: Cheatrass (3rinu.s 5ecalinus) 
Percent Control 

7 Days After Treatment 13 Days after Treatment 

60.0 95.7 
40.0 91.0 
43.3 94.1 
49.3 91.3 

41.1 91.0 
44.0 92.0 
45.0 88.3 

Plant Species I4enbit (Lamium Amplexicaule) 

48.3 86.0 
35.0 

. 89.3 
38.3 80.3 
46.7 78.3 

36.7 83.7 
43.3 84.0 
35.0 73.3 

Velvetleaf (Abulilon Theophrasti) 
Percent Control 

7 Days After Treatment 13 Days after Treatment 

48.3 95.7 
33.3 93.3 
56.7 96.7 
60.0 90.7 

48.3 99.3 
35.0 95.3 
39.3 89.3 

Palmer Ameranth (.merantus Palmeri) 
Percent Control 

1 Days After Treatment 13 Days after Treatment 

86.7 98.7 
83.0 98.7 
82.3 99.3 
86.7 96.7 

78.3 97.1 
91.0 97.3 
80.7 94.0 

7 
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What is claimed is 61 
� . 3... A. herbicidal composition comprising a herbici.dally 
effective amount of N-phcapbonomethylglycizie or a salt thereof, 
and an adjuvant comprising an N-acyl sarcosinate . or. a salt 

5. thereof having the formula:  

RCON(CH3)CH2COOZ .� . . 

wherein R is Cs to C .alkyl or alkeny3., and Z is hydrogen, 
alkali metal, ammonium, C1-C6 .a3.kylamine or an amino alcohol.. 

2. The herbicidal composition of claim 1, wherein said 

!-phospbouomethylgiycine . is in the form of its iSopropylamine 

,. lalt. . .. : .. . 
. . . . 

3. .. The herbicidal composition of claim 3., wherein said 

N-acyl sarcosinate is selected from the group consisting of 

alkali metal salts of lauroyl sarcosinate,. alkali metal salts 

is, . of. cocoyl sarcosinate, and a mixture of an alkali, metal . Salt. 

of lauroyl sarcosinate and an alkali metal salt of cocoyl 

sarcosinate. � � �: � . . . 

4. :The herbicidal composition of claim 20 wherein said 

N-acyl sarcosinate is selected from the group consisting of 

20 alkali metal salts of. lauroyl sarcosinate, alkali metal salts 

of cocoyl sarcosinate, and a mixture of . an alkali metal salt 

of lauroyl sarcosinate and an alkali metal salt of cocoyl 

sarcosinate. �. :’ 

.5. The herbicidal composition of claim 3., wherein . said 

OS adjuvant is isopropylammonium lauroy3. sarcosinate 

6. The herbicidal composition of claim 3., wherein said 

adjuvant is isopropylammonium cocoyl .sarcosinate. . . 

7. The herbicidal composition of claim 3. in ...dry solid 

form. . .. .. � 

30 : 8. The herbicidal composition of �claim 1, further 

comprising a cationic, nonionic or amphoteric surfactant. 

9. A. method of- controlling, weeds in grass, . comprising 

applying to said grass an effective amount of a herbicidal 

composition comprising N-pbosphonomethylglycue or a salt 

35 thereof and an adjuvant comprising an N-acyl sarcosinate or a 

salt thereof having the formula.: � . 

ReON (CBS) ccoox � 



inversion en los fondos estÆ sujeta a los riesgos de inversiOn, derivados de la 
evolución de los precios do mercado do los titulos quo componen el portafollo del 
respectivo fondo 

Fondo Able -to: Se aplicara cuando of respectivo contrato perrnita a sus 
suscriptores redimir sus derechos en cualquier momento, con intervalos iguales o 
infenores a un mes o en una combinaciOn de estas alternativas 

Fondo do 17tu!os M!xtos: Se aplicarâ cuando so provea quo el respectivo 
portafoho de inversiones podrÆ conformarse, indistintamente, con titulos do 
conteriido crediticlo y titulos participativos. 

Fondo do Largo Plazo: Se aplicarÆ cuando so prevea que el respectivo portafotio 
. estara compuesto por tItulos, valorados a precios do mercado, con plazo promedjo 

ponderado quo pueda exceder de clnco aæos, o por acciones 
(Se anexa La ficha tØcnlca del fondo a 31/50/2006) 

PosibilIdades y retos do los fondos do Inversion 

Si so tone en cuenta la evoluclón quo han presentado los fondos de inversiOn en 
los ultimos aæos, sobre todo como consecuencia del mayor conocimiento del 
producto por parte de Las personas del comun quo no tienen expenencia previa, no 
hay duda de quo en el futuro este producto seguira captando una parte 
considerable del ahorro do los inversionistas. 

En et futur, so .espera quo la evoluciOn do los fondos do inversiOn on Colombia 
vaya acompaflada cia un incremento en la cultura financiers do Is gente y de La 
necesidad Oe prover rentas pars at futuro. 

Losfondos do inversion van a seguir evolucianando en et futuro, atendiendo at 
objetivo pot el quo so crearon, quo no es otto quo facilitar el acceso do Los 
pequeæos y medianos ahorradores al mundo do Is inversiOn financiers, y asi 
posibilitar ia tenencta do instrumentos a Los quo el acceso do modo Individual 
podria set ôomplejo. 

En resumØn, los fondos do inversiOn son un producto consolidado con unas 
excelentes expectativas do futuro. 

DiscusiOæ 

Invertir bjen on fondos do InversiOn no as una tarea compticada, bastà con toner 
claro una sane do conceptos como nesgo, cobertura y diversificaciOn do Las 
inversiones. 

Hay quo toner clara la idea do quo el hecho do quo un fóndo do inversiOn 
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wherein R is CO to C2 alkyl or alkenyl, and X is hydrogen, 

alkali metal, ammonium, C1 -C6 alkylamine or an amino alcohol. 

10. The method of claim 9, wherein said N-

phoaphonomethyl-glycine is in the form of its isopropylamine 

5 salt. 

11. The method of claim 9, wherein said adjuvant is 

iaopropylammoniutn lauroyl sarcosinate. 

12. The method of claim 9, wherein said adjuvant is 

isopropylarnmoniutn cocoyl sarcosinate. 

10 13 The method of claim 9, wherein said adjuvant is 

present in said herbicidal composition in a concentration of 

between 2 and 16k. 

14. The method of claim 9, wherein said herbicidal 

composition further comprises a cationic, nonionic or 

15 amphoteric surfactant. 

11 
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15 A HERBICIDAL COMPOSITION COMPRISING GLYPHOSATE AND AN N-ACYLSARCOSINATE 

20 Field of the Invention 

The present invention relates to herbicidal glyphosate compositions, 

exhibiting greatly reduced eye irritancy, when compared to commercial 

glyphosate compositions. 

25 
Background 

Glyphosate or N-phosphonoinethyl glycine is well-known as a 
broad-spectrum herbicide. It acts as a postemergent herbicide which is 

30 translocated within plants. Typical commercial formulations contain about 
41% of the isopropylamine salt of glyphosate and about 5%-20% by weight of 

a tallow amine ethoxylated surfactant. 

Surfactants are typically incorporated into the formulation to improve the 

35 efficacy of glyphosate. These surfactants are termed activating 

surfactants. The term surfactant may include a number of compounds. For 

example, with ethoxylated surfactants the degree of ethoxylation can be and 

typically is a statistical mixture. 
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Numerous studies have been made on the effect of additives on the 
herbicidal activity of glyphosate. For example Wyrill and Burnside , Weed 
Science, Vol 25 (1977), 275-287, examined solutions containing different 

5 classes of surfactant, including 2 and 15 oxyethylene units Some classes 
of surfactant were more effective than others in enhancing the herbicidal 
activity of glyphosate However, Wyrill and Burnside concluded that a 
surfactant is a critical component of any glyphosate spray mixture 

10 Ethoxylated alkyl amine surfactants present in glyphosate formulations 
have been observed to greatly increase the corrosivity or irritancy of the 
composition to the eyes The level of irritancy is such that commercially 
formulated .glyphosate solutions containing ethoxylated alkylamine 
surfactants must be labelled as an irritant 

15. . . . 

WO 97/03560 of Hampshire Chemical Corporation discloses herbicidal 
fluazifop-butyl (or fluazifop-P-butyl) compositions containing a C8 to 
C22 sarcosinate or sarcosinate salt, such as sodium cocoyl sarcosinate, 
sodium lauroyl sarcosinate or combinations thereof. The sarcosinate may be 

20 used at concentrations of 0.1 to 3.0% v/v in the formulation. WO 97/03560 
does mention lower irritancy and lower toxicity which may be attributed to 
the use of an aqueous solvent instead of an organic solvent which had been 
previously necessary to provide a solution of fluazifop-P-butyl.. The use 
of an aqueous solvent in place of an organic solvent would in reality 

25 provide lower irritancy. This Is confirmed by the fact that the inventor 
does not provide any evidence of lower irritancy. WO 97/03560 contains no 
teaching about herbicidal glyphosate compositions. It could not be 
foreseen whether the use of a sarcosinate or sarcosinate salt in glyphosate 
compositions would have an adverse effect on the efficacy of glyphosate as 

30 the herbicide fluazifop-butyl is substantially different in its chemical 
structure and its mode of herbicidal action from glyphosate. Sarcosinates 
are themselves classified as eye irritants when in a 30% w/w aqueous 
solution. S 

35 ib.iect of the Invention 

It is an object of the present invention to provide a glyphosate 
composition which exhibits reduced irritation In particular to the eye 
without loss of efficacy of the herbicidal composition. 
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Numerous studies have been made on the effect of additives on the 
herbicidal activity of glyphosate. For example Wyrill and Burnside , Weed 
Science, Vol 25 (1977), 275-287, examined solutions containing different 

5 classes of surfactant, including 2 and 15 oxyethylene units. Some classes 
of surfactant were -more effective than others in enhancing the herbicidal 
activity of glyphosate. However, Wyrill and Burnside concluded that a 
surfactant is a critical component of any glyphosate spray mixture. 

10 Ethoxylated alkyl amine surfactants present in glyphosate formulations 
have been observed to greatly increase the corrosivity or Irritancy of the 
composition to the eyes. The level of irritancy is. such that commercially 
formulated glyphosate solutions containing ethoxylated alkylamine 
surfactants must be labelled as an irritant. 

15 

WO 97/03560 of Hampshire Chemical Corporation discloses herbicidal 
fluazifop-butyl (or fluaztfop-P-butyl) compositions containing a C8 to 

C22 sarcosinate or sarcosinate salt, such as sodium cocoyl sarcosinate, 

sodium lauroyl sarcosinate or combinations thereof. The sarcosinate may be 

20 used at concentrations of 0.1 to 3.0% v/v in the formulation. WO 97/03560 
does mentionlower. irritancy and lower toxicity which may be attributed to 
the use of an aqueous solvent instead of an organic solvent which had been 
previously necessary to provide a solution of fluazifop-P-butyl. The use 
of an aqueous solvent in place of an organic solvent would in reality 

25 provide lower irritancy. this is confirmed by the fact that the inventor 
does not, provide any evidence of lower irritancy. WO 97/03560 contains no 
teaching about herbicidal glyphosate compositions. It could not be 
foreseen whether the use of a sarcosinate or sarcosinate salt in glyphosate 
compositions would have an adverse effect on the efficacy of glyphosate as 

30 the herbicide fluazifop-butyl is substantially different in its chemical 
structure and its mode of herbicidal action from glyphosate. Sarcosinates 
are themselves classified as eye irritants when in a 30% w/w aqueous 
solution. 

35 Object_of the Invention 

It is an object of the present inventiàn to provide a glyphosate 
composition which exhibits reduced irritation in particular to the eye 
without loss of efficacy of the herbicidal composition. 



5 

to 

15 

20 

�25 

30 

35 

WO 99/21423 
-3 

NT/1E98/00086 

It is a further object of the present invention to significantly reduce the 

cost of preparation of glyphosate formulations. It is a further object of 

the present invention to significantly reduce the cost of such formulations 

in an environmentally friendly manner by the addition of lower amounts of 

surfactants without loss of efficacy. It is also desirable to produce a 

composition which does not display phytotoxicity. 

Sunnatyof the invention 

The present invention provides a herbicidal composition comprising : 

(a) a herbicidally effective amount of N-phosphonomethyl glycine 

and/or a herbicidally active derivative of N-phosphonomethyl glycine 

or mixtures of N-phosphomethyl glycine and a herbicidally active 

derivative of N-phosphonomethyl glycine or mixtures of derivatives of 

N-phosphonomethyl glycine; and 

(b) an effective amount of at least one surfactant of the 

formula 

11 
R�C�N---C1124�OM  

cH3 

wherein R represents an optionally substituted, saturated or 

unsaturated hydrocarbyl C1 -C40 group for example an alkyl or 

alkenyl group having up to 40 carbon atoms, and M is H or a 

positively charged counter ion. 

This composition with the particular combination of glyphosate and an 

-acyl sarcosinate surfactant demonstrates reduced eye irritancy as 

compared to conventional glyphosate compositions. Surprisingly the 

herbicidal compositions of the present invention, utilising N-acyl 

sarcosinates at .a much-reduced level asa percentage weight of the total 
formulation compared to conventional surfactants, exhibit no loss of 

efficacy. In glyphosate solutions, conventional surfactants are used at 6 
to 17% by weight of the total formulation. 
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The sarcosinate surfactant used In the composition of the present invention 
may be used at concentrations as low as 0.1% to 2% of the total 
formulation. The eye irritancy of such compositions has been foundto -be 

5 greatly reduced, which is surprising as formulations traditionally carry 
irritancy labels and the solvent has not been changed. The compositions of 
the present invention do not need to be labelled as irritants. 

R preferably has 8 to 22 carbon atoms, more preferably 10 to 18 carbon 

10 atoms. R may be straight chain or branched and may be substituted with 
halogen, preferably Cl or F, or ON or an alkoxy group, a carboxylic acid 
derivative or an alcohol derivative. The alkoxy group preferably 
contains 1 to 8 carbon atoms, more particularly 1 to 4 carbon atoms. 

15 H is desirably selected from the group consisting of alkalis, alkali 
metals and, alkaline earth metals for example, sodium or potassium, or 
ammonium, alkylamine or aminoÆlcohol. Preferably the alkylamine comprises 
8 to 22 carbon atoms, more preferably 10 to 18. Suitably the aminoalcohol 
comprises 1 to 22, preferably 2 to 18 carbon atoms. Suitably the 

20 surfactant is present from.about 0.1% to 40% wt/wt of the composition. 
However concentrations from about 0.1% to 20%. preferably 0.1% to 5%, more 
preferably 0.1% to 2% by weight of the composition may be used. The 
composition may.optionally comprise at least one additional surfactant. 

. Additional surfactants which may be used include those used in conventional 
25 glyphosate compositions. 

The invention also relates to a method of controlling weeds, said 
method comprising applying to the weeds and the locus in which they grow a 
herbicidally effective amount of a herbicidal composition described above. 

30 Another feature of the invention Is a method of controlling weeds growing 
among a crop of glyphosate-resistant genetically engineered plants, 
comprising applying to the weeds and the crop a herbicidal composition 
described above. It is known that plants such as sugar beet which have, been 
genetically engineered to be glyphosate-resistant are available. The 

35 herbicidal composition may be diluted with water prior to application. 

Surprisingly the N-acyl sarcosinate surfactants themselves when 
sprayed on  vegetation exhibit no phytotoxicity to the vegetation and in 
some instances appear to enhance growth. This is a very useful attribute 

2 



WO 99/21423 PC/1E98I00086 

-5-

of any surfactant particularly when a composition containing the surfactant 

is applied to a herbicide-resistant genetically engineered crop. For 

example, the composition may be diluted to a concentration that is 

5 typically sprayed from 100 - 450 g/litre acid equivalent solutions 

DetailedDescrition of the Invention 

Glyphosate, and its herbicidally active derivatives, particularly its 

10 salts, or mixtures thereof which act as the herbicidally active ingredients 

of the composition of the present invention can be prepared �by  a variety of 

oxidations of phosphonoiminodiacetic acid, (PMIDA), that are well known in 

the art. For example, US patent number 3,954,848 discloses the production 
of glyphosate by the acid catalysed oxidation of PMIDA. Specifically PMIDA 

15 is mixed with water and an acid and the mixture is heated to elevated 

temperatures. An oxidising agent such as hydrogen peroxide is added to 

convert the PMIDA to glyphosate, which is subsequently isolated by 

precipitation. US patent 3,969,398 discloses the oxidation of PMIDA to 

glyphosate employing molecular oxygen in the form of air, oxygen or oxygen. 

20 diluted with helium, argon, nitrogen or other inert gasses. Activated 

carbon is employed as a catalyst. US patent 4,147,719 discloses production 

of certain mono- and ti -salts of glyphosate in a single aqueous reaction 

system by oxidising a salt of PMIDA with a molecular oxygen-containing gas 

. in the presence of platinum supported on an activated carbon substrate. The 

25 oxidation reaction is carried out at elevated pressures ranging from 1.5 to 

5 kgfcm2 US patent 4,898,972 discloses the production of glyphosate by 

the oxidation of PMIDA using cobalt or manganese salts in the presence of 

bromide. US patent 4,002,672 discloses the production of glyphosate by the 

acid catalysis of .PMIDA. PMIDA � is contacted with a strong acid having a pKa 

30 of less than 2.2, at an elevated temperature so as to cause the 

decomposition or hydrolysis of PMIDA to N-phosphonomethyl glycine. US 
patent 4,696,722 discloses how the activity of a carbon catalyst can be 

enhanced by first removing the oxides of carbon from the surface. Any of 

these methods can be used to produce the glyphosate for use in compositions 

35 of the present invention. 

Neutralisation of the glyphosate can be effectuated by any suitable 
base to form a herbicidally active derivative of glyphosate. These 

0 
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suitable bases include alkali metals alkaline earth metal or ammonium 
hydroxides and alkyl amines. Preferred glyphosate salts upon neutralisation 
include the mono (trimethylamine), mono(di ethyl enetrtamine), mono 

5 n-propylamine, mono isopropylamine, mono sodium salt or mono potassium salt 
of N-phosphonomethyl glycine. Those skilled in the art will appreciate 
that the corresponding di and tri salts of N-phosphonomethyl glycine can be 
prepared by an appropriate increase to the amount of base added on 
neutralisation. 

10 

Certain surfactants are known to act in glyphosate formulations as activators 

that increase the biological activity of glyphosate. Ethoxylated amines 
are considered by those skilled in the art to be the most effective 

surfactants which may be employed in glyphosate solutions (c.f. Wyril and 

15 Burnside referenced above). Wyril and Burnside concluded in the reference 
given that the effectiveness of amine-containing surfactants increased with 
corresponding increases in the hydrophile-lypophile balance (HLB) and the 
degree of ethoxylation of the surfactant. As a result of these findings 
commercially formulated glyphosate compositions contain alkyl amine 

20 ethoxylates, and in particular, tallow amine ethoxylates. In these 
commercial formulations the amount of surfactant added is from about 0.1% 
to 20%, (wt/wt), of the formulation with the actual amount depending on the 
particular surfactant employed. 

25 The activating surfactants for use in the present invention are ti-acyl 
sarcosinates having the following general formula: 

0 

R�C---N_CR2_11 LOM 
30 CR3 

wherein R preferably represents an alkyl or alkenyl group having from I to 40 carbon 

atoms, preferably 8 to 22 carbon atoms and more preferably 10 to 18 carbon atoms, 

and M is H or a positively charged ion. M functions as a counterion to balance the 

35 negative charge on the other part of the molecule. 

The N-acyl sarcosinate is suitably oieoyl sarcosinate, cocyl 
sarcosinate or lauroyl, stearoyl or other N-acyl sarcosinates having long 
unsaturated (C8-C22) carbon chain. 
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To prepare the composition of the present invention, the surfactant 

(N-acyl sarcosinate) may be incorporated into the formulation prior 
to neutralisation of the glyphosate acid with isopropyl amine or any 

5 suitable base. Alternatively, the N-acyl sarcosinate can be added to a 
glyphosate or glyphosate salt solution. Subsequent adjustment of the pH 
with ,a suitable base such as isopropyl amine can be conducted. 
Alternatively, the surfactant and a suitable base such as isopropylamine can be admixed 

prior to addition to the glyphosate solution. 
10 

Concentrated liquid compositions can be prepared by simple mixing 
operations. However it will also be obvious to those familiar with the art 
that solid powder or granular formulations can also be prepared by simple 

15 mixing of glyphosate or an active derivative of glyphosate or mixtures of 
glyphosate and/or mixtures of active derivatives of glyphosate with a solid 
surfactant. 

Apart from the aforementioned additives the compositions according to 

20 the present invention can contain other components, in particular one or 
more other surfactants, formulation agents, anti -foams, corrosion 
inhibitors, sequesterants, penetrating agents, antifreezes and adhesives. 

. By way of illustration, given without implied limitation, examples 
25 according to the invention, as well as examples of use of these solutions 

are given below. 

Example 1: 

30 To 77.70g of 62% mono-isopropyl amine salt of glyphosate was added 2.28g of 
Oleoyl sarcosinate (Hamposyl 0 (TM) available from Hampshire Chemical 
Corporation, Teeside, UK). 34.55g of water was charged under agitation. The 
solution was neutralized to a pH of 560 with isopropylamine. The solution 
was observed to be stable. 

35 
Example : 

To 77.70g of 62% mono-isopropyl amine salt of glyphosate was added 2.1g of 
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Cocoyl sarcosinate (Hamposyl C (TM) available from Hampshire Chemical 
Corporation, Teeside, UK). 34.00g of water was charged under agitation and 
the solution was neutralised to a pH of 5.2 with isopropyl amine (98%). 

5 The solution was observed to be stable 

Example 3: 

To 77.70g� of 62% mono-isopropyl amine salt of glyphosate was added 2.39 of 

. 10 Cocoyl sarcosinate isopropyl amine salt under agitation. 34.009 of water 
was charged under agitation and the solution was found to be clear and 
stable. 

15 

Exajnn]44: 

To 77.70g of 62% mono-isopropyl amine salt of glyphosate was added 2.3g of 
Oleoyl sarcosinate isopropyl amine salt under agitation. 34.00g of water 
was charged under agitation and the solution was found to be clear and 
stable. 

20 
Examole 5: 

The solution from example 4 was diluted to 1% glyphosate acid equivalent 
solution This was done to get approximately the same concentrations as in 

25 commercially available glyphosate formulations (i.e. 0.1 kg of glyphosate 
acid was applied per acre) and sprayed on four ZOXIO ft plots of mixed 
broad leaf weeds and grasses to evaluate the performance of the herbicide. 
A commercial formulation available from Monsanto Inc under the trade mark 
Round Up and also containing glyphosate as an active herbicidal ingredient 

30 at a concentration of 360g per litre acid equivalent was similarly diluted 
to the same active concentration and sprayed on another 20X10 ft plot. A 
sample of oleoyl sarcosinate isopropylamine salt alone, (without the 
addition of glyphosate), but similarly diluted with water was also sprayed 
on a separate 20X10 ft plot at the same concentration as the solution of 

35 Example 4 Percentage chiorosis and % dry weight was estimated for each 
plot the results of which are listed in table I. The percentage chiorosis 
was based on the observed yellowing of the weeds/grass of the plot. The 
solution from example 4 showed herbicidal activity comparable to the 
commercial 
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CLAIMS 

1. A herbicidal composition comprising: 

5 (a) a herbicidally effective amount of 

M-phosphonomethyl glycine and/or one or more 

herbicidally active derivatives thereof; and 

(b) an effective amount of at least one 

10 surfactant of the formula 

0 0 
II II 

R-C-1’T-CH2--C-OM 
15 I 

.CH3 

wherein R represents an optionally substituted 

saturated or unsaturated C1. - CO hydrocarbyl group and 

20 N is. H or   positively charged counter ion. 

2 A herbicidal composition according to claim 1, 

wherein R has 8 to 22 carbon atoms, preferably 10 to 18 

carbon atoms, and/or M is selected from alkalis, alkali 

25 metals, such as sodium or potassium, alkaline earth 

metals, ammonium, alkylamines and axainoalcohols. 

3. Aherbicidal composition according to claim 1 

or 2, wherein R is alkyl or alkenyl 

30 

4. A herbicidal composition according to any of 

claims 1 to 3, wherein the surfactant is oleoyl, cocyl, 

lauroyl, stearoyl or other N-acyl sarcosinate having an 

unsaturated Cg to C22 carbon chain. 





13 

4. A herbicidal composition according to any of 

claims 1 to 3, wherein the surfactant is oleoyl, cocyl, 

lauroyl, stearoyl or other N-acyl sarcosinate having an 

unsaturated C8 to C22 carbon chain. 

5 

5. A herbicidal composition according to any of 

claims 1 to 4, wherein the surfactant is present from 

about 0.1% to about 40% wt/wt of the composition. 

10 s. A herbicidal composition according to claim 5, 

wherein the surfactant is present from about 0.1% to 

20% wt/wt of the composition. 

7. A herbicidal composition according to claiin 6, 

15 wherein the surfactant is present from about 0.1% to 

5%, preferably from about 0.1% to 2% wt/wt of the 

composition. 

8. A herbicidal composition according to any 

20 preceding claim, further comprising at least one 

additional surfactant, and optionally one or more of 

formulation agents, anti -foams, corrosion inhibitors, 

sequestrants, stabilizers, penetrating agents, anti-

freezes and adhesives. 

25 

9. A method of controlling weeds, said method 

comprising applying to the weeds and/or the locus in 

which they grow a herbicidally effective amount of a 

composition according to any preceding claim. 
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10. A method of controlling weeds growing among a 

crop of glyphosate resistant genetically engineered 

plants, comprising applying to the weeds and the crop 

5 and/or the locus in which they grow a herbicidal 

composition according to any of claims 1 to 8. 

10 

20 

25 
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SURFACTANTh MIXTURES 

This application is a Continuation of U.S. Set No. 08/358. 
274 111e4 Dcc. 19, 1994. now pending. which is a 
Coetiaualioo-In-Part of US. Set No. 08/101.214 filed Aug. 
4. 1993. now abandoned, which Is a Continuation of U.S. 
5cr. No. (Y7/565.816 tied Aug. 9. 1990. now abandoned. 

BACKGROUND OF THE INVENTION 

The present Invention generally relates to novel surfactant 
compositions, their preparation, and to compositions con-
taining these novel surfactant compositions, together with a 
pesticide, particularly a herbicide. More particularly, an 
important aspect of this Invention Is directed to surfactant 
compositions having reduced eye Irritancy which are useful 
In thepreparation of herbicidal compositions having reduced 
eye irritation properties In addition to their heibicidal effec-
tiveness. in this regard, a further important aspect of the 
present Invention concerns surfactant compositions which 
are effective In the formulation of glyphosate-contalulug 
herbicidal compositions or pesticidal compositions of other 
water soluble active ingredients. A method of using the 
herbicidal compositions Is also provided. 

Numerous organic pesticides; I.e., chemicals that are 
useful in the control of bacteria. insects, fungi, weeds and 
the like, have been developed in recent years. These 
pesticides, especially herbicides, have found use in 
agriculture, as well as for household applications. Regard-
less of whether the pesticide Is water soluble or water 
insoluble, it is desirable to use the same in an aqueous 
medium rather than In a non-aqueous solvent which Is more 
difficult to use by the formulator and applicator, could cause 
environmental damage, is more costly and Is in general less 
desirable. Water-based dispersions, emulsions and/or solu-
tions can be prepared from most pesticides, using selected 
suifactants. Proper selection of the surfactant can also 
Improve the efficacy of pesticidal compositions. 

Surfactants are useful In the preparation of bcrbicfdal 
compositions whether the herbicide is water soluble or 
insoluble. When the herbicide is water insoluble, the sur-
factant can be used to make a water dispersible herbicide 
composition. When the herbicide Is water soluble, the sun-
factant can often be used to improve the herbicidal effec-
tiveness of the habicidal composition. 

One class of surfactants that has found success In the 
preparation of herbicidal compositions includes the poly-
oxyalkylcue alkylamines such as, for example, ethoxylated 
tallowamine. These compounds have the necessary surface 
activity so that many otherwise water Insoluble herbicides, 
as well as water soluble herbicides, can be fonnulated into 
concentrates which will form useful dispersions, emulsions 
and solutions In water. Herbicides formulated into 
dispersions, emulsions and solutions using these surfactants 
often have improved herbicidal properties. This class of 
surfactants is well known to potentiate the herbicidal activity 
of glyphosate. 

While the polyoxyalkylene alkylamine compounds have 
excellent surfactant properties which often enhance the 
efficacy of phytotoxicants, they unfortunately are eye iul-
tants and must be used with a high degree of caution. 

Reducing or eliminating the eye Irritancy of the polyoxy-
alkylene alkylamine surfactants used with pesticides, with-
out reducing the efficacy of the pesticidal compositions 

containing the surfactants. is a highly desirable end. The 
protection of the applicator and personnel preparing the. 
surfactant and pesticidal compositions from eye damage Is 
of paramount importance. Reducing the eye irritancy of the 

a 

surfactant and pesticidal compositions containing the 
surfactant. Increases the use that can be made of such 
products while lessening the possibility of injury to person-
nel handling and using them. 

In order to obtain surfactant compositions having the 
iO desired characteristics needed for use with the numerous 

pesticides on the market, various combinations of susfac-
taAts have been previously made. 

U.S. Pat. No. 4313.847 describes three component sur-
factant compositions Including a polyoxyalkylene alTryl or 

15 alkylsayl ether phosphate ester, a polyoxyalkylene alky-
lamine and a material selected from the group consisting of 
nonionic potyoxylated serfactants, polyhydric alcohol esters 
and polyoxyalkylcne glycols. According to this patent, the 
three component composition Is an Improved emulsifier 

3° enhancing the use of an emulsion containing a water 
insoluble herbicide. 

Combinations of emulsiflers sEe also shown in the fol-
lowing patents: U.S. Pat. No. 2,872368 discloses a poly-

oxyethyleae glycol or a polyoxypropylcne glycol in corn-

25 blnatloa with anoil soluble alkaline earth metal salt of an 
alkylated naphthalene sulfonic acid U.S. Pat. No. 3.683,078 discloses emulsifier compositions having three components: 

1) the condensation product of an alkyiphenol and an 
alkylene oxide. 2) a sulfonate salt and 3) a polyoxyalkylene 

3° 
derivative of an alhenol and U.S. Pat. No. 3,071,550 

discloses selected sulfonates in combination with an ali-
phatic diester of unsaturated carboxylic acids and the con-
densation product of glycerin and from about 15 to about 27 

35 moles of ethylene oxide. 

As stated in British Patent No. 769.736, due to the diverse 
nature of pesticides, the selection of the proper emulsifying agent In any particular Instance is difficult This patent shows combinations of a turface active alkylaryl polyoxy-

40 alkylene glycol ether and a water soluble salt of a phosphate 
or sulfate ester as one of the ethers. This British patent, like the preceding patents, shows the continuing need for a 

multitude of surfactants many of which are obtained by 
combinations of known materials. 45 it Is known to formulate aqueous solutions of the herbi-cide glyphosate and sulfated nonalkoxylated C5�00 alkyl 

alcohol surfactants. Such herbicidal compositions have beinr 
sold by Monsanto Company of St Louis, Mo., for example, 

under the trademark PONDMASEER. 
so None of the foregoing patents discusses the problem of surfactants being eye irritants. Yet this Is an important factor which must be taken Into consideration when preparing and 

using compositions containing polyoxyalicylenc alkylamine 
surfactants. Thus, there exists an Important need for such sa compositions having reduced eye Irsitancy without sacrifice of pesticidal activity. 

Perhaps the most widely used herbicide worldwide Is 
glyphosate, which chemically is N-phosphononicthylglyclne. This product is normally used so in an agriculturally acceptable form, such as a water soluble sat e.g., the Isopropylainine salt. For certain commercial uses glyphosate is made Into a heibicidal concentrate com-position containing a surfactant, which can then be diluted with water for use by the applicator. Often used surfactants 

65 for the preparation of these compositions are the aforemen-
tioned polyoxyalkylene alkylamines, especially etlioxylated tallowamine. European Patent 290.416 discloses comblna-
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lions of soinbilized glypbosate. equivalent to at least 40 
Pam per liter of glyphosate acid, and alkoxylated alky-

mmmc aurfsxctants in a ratio of the solubilized glyphosete 
(expressed as glphosatc acid equivalent) to amine nsrfac-
taut of from about 1:1.75 to about 6:1. According to this 
European Patent, the compositions peimit a reduction in the 
surfactant to glyphosate ratio without loss of hethicldal 
effectiveness. Clearly, the use of compositions containing 
glyphosate and alkoxylated taflowamine having reduced eye 
irritation is of considerable importance. The Invention 
described herein presents a method of improving the highly 
desirable properties of such compositions. 

The T3S. Environmental Protection Agency requires that 
currently commercial aqueous Concentrate glyphosate ben-
Wide solutions having an alkoxylated aikylamine surfactant 
be labelled to contain a precautionary statement that the 
solution can cause eye burns. To remedy or ameliorate this 
hazard is a desideratum of long standug. 

it is therefore an object of the presentlnventiou to provide 
new compositions containing an aikoxylated alkylamine 
surfactant. 

Another object of the present invention is to provide such 
surfactant-contaialng compositions that can be used to 

pre-

pare pesticidal compositions, particularly herbicidal compo-
sitions having significantly reduced eye iiritanc 

Another object of the present invention Is to provide new 
methods for the preparation of compositions containing an 
alkoxylalad alkylambre sutfactant and having reduced eye 
initancy. 

Another object of the present invention Is to provide 
compositions of the herbicide giyphosate having agrlcuhur-
ally acceptable herbicidal efficacy and reduced eye imtancy. 

Another object of the present Invention is to provide new 
methods for controlling the growth of weeds and other 
vegetation. 

Other objects of the present invention will become appar-
ent from the following description. 

SUMMARY OF TBE INVENTION 
The present invention Is directed to a surfactant conipo-

silica comprising a polyoxyalkylene alkylamine having at 
least about 2 moles of an alkylene oxide group and reduced 
eye hTitacy. An Important embodiment of this Invention is 
a surfactant composition comprising a polyoxyalkylene 
alkylamine containing at least about 2 moles of an alkyleae 
oxide group and any of a range of eye Irritation reducing 
compounds. such as sulfated polyoxyalkylene alkylpheaol 
alcohol sulfates; polyoxyallrylene alcohol sulfates; mono-
and dialcohol phosphates; mono- and di- (polyoxyalkylene 
alcohol) phosphates; mono- and dl- (polyoxyalkylene 
alkylpl*enol) phosphates; polyoxyalkylene alkyiphenol car-
boxyiatcs ur.polyoxyalkylene alcohol carboxylates, said eye 
irritation reducing compounds containing up to about 60 
moles of an alkylene oxide group and alkyl and alcohol 
groups having from about 8 to about 20 carbon items. 

A glycol can be present in the surfactant composition in 
order to Improve the solubility of the surfactant composi-
tion. The glycol can be formed in situ during the preparation 
Of the polyoxyalkylene alkylamine. or the glycol can be 
added to the amine or the surfactant composition. 

Also the present invention contemplates pesticidal 
compositions, particularly herbicidal compositions, com-
prising a pesticide such as aherilclde and the aforedescribed 
surfactant composition. These compositions are readily dis-
persible in water so as to prepare aqueous compositions 
useful for the control of weeds, Insects, fungi and the like. 

4 
In accordance with aprefcrred embodiment of the present 

Invention an aqueous solution is provided which comprises 
a herbicidafly effective amount of a glypliosate herbicide, 
either In the acid or $alt form, whose herbicidat effectiveness 

a is enhanced by the presence of a potentiating effective 
amount of a oxyalkylene alkylamine surfactant, and whose 
eye Irritancy caused by the presence of said alkylamine 
surfactant in the solution Is reduced by incorporating an eye 
initatton reducing amount of an anionic surfactant. 

10 DEI’MLEI) DESCRII’FION OF THE INVEI’flION 

The surfactant compositions of the present invention 
comprise a polyoxyalkylene aikylamine having at least 

5 about 2 moles of an alkylene group, said surfactant compo-
sition having an eye irritancy lower than the eye ixrltancy of 

said polyoxyalkyleno alkylamine. One method for reducing the eye frrltancy of the poly-20 alkylamine is to blend it with an effective so amount of an eye irritation reducing compound. Examples of compounds useful for this purpose are sulfated polyoxy. alkylcne aikylpkenol alcohol sulfates; polyoxyalkylene 

alcohol sulfates; mono- and dialcohol phosphates; mono-
25 and di- (polyoxyalkylene alcohol) phosphates; mono- and di- (polyoxyalkylene alkyiphenol) phosphates; polyoxy-

alkylene alkyiphenol carboxylates orpolyoxyalkylene alco-
hol carboxylates, said eye Irritation reducing compounds 

containing up to about 60 moles of an alkylene oxide group 
and alkyl and alcohol groups having from about $ to about 

° 20 carbon atoms. The present invention more specifically provides an aque-ous or water soluble composition comprising one or more 

salts of glyphosate in a herbicldally effective amount The 
31 composition contains an amine surfactant having the chemi-

cal structure 

1. 40 

wherein xisa number from 7to about I9,n  and n2are 
numbers Independently selected from 1 to about 30 the 4$ average sum of 112 and a2 is greater than 2, andR1 and R2 are C2-C4 alkylene radicals. The amine surfactant Is present in

 an amount sufficient to potentiate the glyphosate herbi-cidal activIty. Also present In Ike composition Is an acidic 

compound having the chemical structure 
50 Ra-0.-0406_.. 2. 

wherein R3 Is q-C2o alkyl or Co-C alkyiphenyl. R4 I$ a 
C2-C4 alkylene radical, mis a number from 0 to about 60, and X2 Is selected from the group consisting of carboxylate, 55 sulfate and phosphate radicals. The acidic compound Is 

present in a suc1ant amount to reduce the eye Irritancy of 
the composition caused by the presence of the amine sin-

factant component to an acceptable level. 
The present invention is directed to a surfactant compo-

so sitlon comprising a pciyoxyalkylene CV-C20 alkylamine 
surfactant having at least about 2-4 moles of a C3-C4 

alkylene oxide group and reduced eye lrritancy An impor-

tant embodiment of this Invention Is a surfactant composi-
tion comprising a polyoxyalkylene alkylamine surfactant 65 containing at least about 2-4 moles of an altylene oxide group and an effective amount of at least one eye irritation reducing compound, such as sulfated polyoxyalkylene alky-0 
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]phenol-, alcohol sulfates; polyoxyalkylene alcohol sulfates; 
mono- and dialcobol phosphates; mono- and di-
(polyoxyalkylene alcohol) phosphates; mono- and di-
(polyoxyalkylene alkyiphenol) phosphates; polyoxyalky-
lene alkyiphenol carboxylates or polyoxyalkylene alcohol 
carboxylates. said eye Irritation reducing compounds con-
talnlngupto about 6Omoles ofaC-C4 alkylene oxide 
group and alkyl and alcohol groups having from about 8 to 
about 20 carbon atoms. 

A glycol and/or polyalkylene glycol can be present in the 
suifactant composition In order 

to 

Improve the water solu-
bility of the surfactant composition and to suppress gelatlon 
of the surfactant composition In concentrated form. The 
glycol or polyglycol can be formed in situ during the 
preparation of the polyoxyalkylene alkylamine. or the glycol 
or polymeric glycol can be added to the asinine or the 
surfactant composition. 

Also, the present invention contemplates pesticidal 
compositions, particularly hctblcldal compositions, corn-
prising a pesticide, such as a herbicide and the afore-
described surfactant composition having reduced eye mi-
tancy. These compositions are readily dispersible or soluble 
in Watet so as to prepare aqueous-based compositions useful 
for the control of weeds. Insects, fungi and the like. 

In sosps, detergents and abrasives used for cleansing the 
skin on various portions of the body, anionic surfactants 
when used In such compositions are known to be adsorbed 
and thereby remain on the skin surface to cause dryness and 
scaling of the epidermis. or skin chapping and roughness. 

With the alkoxylated alkylamine surfactants known to 
cause eye imitation in glyplsosate-contalning aqueous solo-
lions and with the just discussed known drawbacks of 
anionic surfactants on skirt, It is surprising and unexpected 
that the addition of an effective amount of anionic surfac-
tants to the aqueous solutions of alkoxylated alkylamine 
surfactant would ameliorate the eye Irritation thereof. 

In accordance with the present invention, one method for 
reducing the eye Irritancy of the polyoxyalkylene alky-
lamine Is to blend such amine with an effective amount of an 
eye Irritation reducing compound. Examples of compounds 
useful for this purpose are sulfated polyoxyalkylene alky-
Iphenol; alcohol sulfates and polyoxyalkylene alccihol sul-
fates; mono- and dlalcohot phosphates; mono- and di-
(polyoxyalkylene alcohol) phosphates; mono- and 41-
(polyoxyalkylose alkyiphenol) phosphates; 
polyoxyalkylene alimylphenol caiboxylates and polyoxy-
alkylene alcohol carboxyl", including mixtures thereof, 
said eye irritation reducing compound containing up to 
about 60 moles of an alkylene oxide group and alkyl and 
alcohol groups having from about 8 to about 20 carbon 
atoms. 

In many but not all embodiments of the present invention, 
both components of the surfactant composition are polyoxy-
alkylene derivatives. Such materials are often refotred to 

as 

an alkoxylated product or an alkylene oxide product Often 
these alkylene oxide products are mixtures of compounds 
conthblfng different numbers of alkylene oxide groups, of 
which one may predominate, being accompanied by smaller 
proportions of products containing lazer and smaller nuns-
bets of the alkylene oxide groups in the polyoxyalkylene 
portion of the molecule. 
The polyoxyalkylene alkylamine suifactants are commer-

cially available materials, being used as swfactants for the 
preparation of pesticidal compositions, particularly besbi-
cidat compositions wherein the alkylamine enhances the 
activity of the herbicide. Otyphosate Is one example where 
Me alkylamlnes notably enhance orpotentlate the herbicidal 

6 
activity thctof. These amine surfactants can be prepared by 
reacting under suitable conditions, preferably in the pres-
ence of a catalyst, an alkylene oxide, preferably ethylene 
and/or propylene oxide with a long chain alkylamine, pref-
erably an alkylamine containing from about 8 to about 20 
carbon atoms. The oxyalkylated moiety can be a random or 
block oopolynser of ethylene and propylene oxide units. 
These Cg-C20 alkyl primary amines may be derived from 
naturally occurring products such as tallow, coconut. soy. 
bean or cotton seed oils and as such are mixtures of amines. 1 A preferred amine Is tallowamine. The polyoxyalkylene 
derivatives thereof are prepared by reacting alkylene oxide 
with the selected alkybrnine at elevated temperatures and 
pressure. Procedures for carrying out these reactions are 
known to those skilled In the art. 

13 A generalized structural representation of the polyoxy-
alkylene afitylamines is depicted as follows: 

20 

wherein * Is a number from about 7 to about 19; n and a2 
are numbers independently selected from 1 to about 30, and 

25 the average sum of n and n2 is 2 or greater and may be as 
high as 60; and R1 and R2 are independently selected from 
lower alkylene, having from 2 to about 4 carbon atoms. 

preferably 2 carbon atoms. The amount of alkylamine sur-

factant will be sufficient to potentiate the activity of the 
30 selected pesticide. 

The amount of allcylene oxide used In the preparation of 
this component of the surfactant composition varies with the 
ultimate use of the surfactant composition. Normally, up to 
about 60 moles of oxyalkylene groups in the polyoxyalky-

35 lone alkylamine are satisfactory, with from about 4 to about 
20 moles being preferred. and from about 8 to about 13 

moles  of oxyalkylene groups being most preferred. 

Sulfated polyoxyalkylenc alkyiphenols can be prepared 
by first alkoxylating an alkylphenol and then reacting the 

40 alko*ylated alkylphenol with a suitable quantity of sulfur 
trioxide. One procedure for such preparation Is to contact a mixture of air and sulfur trioxide with the selected alkoxy-

Wed alicyiphenol in a falling film reactor. Other procedures 
that may be used include reactions with oteum or with 

45 chiorosulfonic acid. This reaction will cause the formation 
of sulfate groups as a terminal group on the alkorylated 

portion of the molecule and often some sulfonate groups substituted on the phenyl moiety. The preparation of the 

sulfated polyoxyalkylene alkyiphenol can produce product 
so having from 0 to 30 or more weight percent of the sulfated 

polyoxyalkylene alkyiphenol having sulfonate groups on the 
phenyl moiety. For many purposes It is preferred that at least about 3 welghtpercent of the sulfated polyoxyalkylenc alkyl 

phenol be sulfonated. 
55 In the acid form the sulfated polyoxyalkylenc alkylpite nols are Inherently unstable under normal conditions. The adverse affects of such Instability can be avoided by mixing 

the sulfated polyonyalkyletre alkyiphenols shortly after their 
production with the alkylaudne surfactant ’rho. mixing 

60 results in the formation of a stable salt of the two compo-
nents. If It is desired to ruin the two components at a time sigutilcantly later than the production of the sulfated poly-

oxyalkylene alkyiphenol. a stable composition can be made 
and can be stored for some time before mixing. For example, 65 alkali metal salts and amine salts of the sulfated polyoxy-alkylene alkyiphenol surfactants are more stable as com-pared to such surfactants in acid form. 

j3ff?. 
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A generalized structural representation of the iredonti-
nant component of the sulfatcdpolyozyalkylene alkyiphenol 
optionally containing ring sulfonation Is as follows: 

T.. 

(OR)SO4fl 

Ref?G
 SOX 

wherein mis a number up to about 50, psuferably less than 
10 and more preferably about 4, R Is alkylene having from 
2 to about 4 carbon atoms, preferably 2, and R Is alkyl 
having about 8 to about 20 carbon atoms, preferably 9-15 
carbon atoms. The amount of sulfated polyoxyalkylene 
alkylphetiol compound in the composition should be suffi-
cient to induce the eye Irritation of the alkylamine surfactant. 
It is preferred that at least 3% of the sulfated polyoxyalky-
lena alkyiphenol compound be ring sulfcuated. The broken 
line in the above formula indicates that the ring sulfonailon 
is optional and, If sulfonated. the sulfonate substituent 
normally is In the mcix or ortho position with respect to R1. 
Eye irritation reduction can be obtained without the com-
pound having been ring sulfonated. 

The amount of alkylene oxide used in the preparation of 
this component of the surfactant composition varies with the 
ultimate use of the surfactant composition. Normally, there 
can be up to about 30 or mere moles of alkylene oxide in the 
sulfated polyozyalkylene alkylpitexoL Per certain alco1-
lural applications it is preferred to have from about 4 to 
about 14 cc more moles of the alkylene oxide units. For 
specific uses It is prefcrred that there be present less than 10 
moles of alkylene oxide groups and preferably about 4 
moles of alkylene oxide groups, most preferably about 4 
moles of ethylene oxide in the sulfated polyoxyiditylene 
alkylpbenol having at least 3% sulfonation. 

The alkyl group In the alkyiphenol moiety can comprise 
from about 8 to about 20 carbon atoms. A preferred alkyl is 
nonyl due to the availability and properties Of surfactants 
having this moiety. It should be understood that for specific 
applications. alkylphenol moieties containing more or fewer 
carbon atoms can be used. 

In order to obtain the desired results, of the total sulfated 
polyozyalkylene alkyiphenol preferably at least about 3 
weighs percent have sulfonate substituents. The sulfonated 
component can comprise up to 30 weight percent or snore of 
the total alkyiphenoL For certain applications the sulfated 
polyoxyalkylene compounds of which about 15 weight 
percenthavc sulfonate subsdtucnts can be effectively used in 
the present surfactant compositions. 

Other eye lultant reducing compounds can also be used to 
reduce the eye Irritancy of the polyoxyalkylenc alkylamines. 
Alcohol sulfates and palyoxyalkylene alcohol sulfates hav-
ing from about 8 to 18 carbon atoms and up to about 12 
moles of alkoxyaikylene group are particularly usefUL As 
with the sulfated polyoxyalkylene alkytphenol and the poly-
oxyalkylene alkylamines, it is preferred that the alkylene 
oxide groups in the polyoxyalkylenc alcohol sulfates be 
ethylene oxide groups. Ozyalkylene groups from 2 to about 
4 carbon atoms are often used. While there can be 30 cc 
snore moles of an oxyalkylene group in the polyoxyalkylene 
alcohol sulfate, polyoxyalkylene alcohol sulfate preferably 
contains about 3 moles of alkylene oxide groups, preferably 
3 moles of ethylene oxide groups. 

Mono- and dialcohol phosphates; mono- and di-
(polyoxyalkylene alcohol) phosphates; mono- and dl-
(polyoxyalkylene a]kylphenol) phosphates; polyoxyalky-
lean alkylphenol carboxylatos and polyoxyalkylene alcohol 
carboxylates are additional eye Irritant reducing compounds 

that can be used to reduce the eye iiritancy of the polyoxy-
alkylene alkylnnsines. 

These compounds can contain from about 8 to about 20 
carbon atoms In their Alkyl and alcohol groups and up to 
about 30 moles of alkylene oxide, preferably elhylene.oxide. 
In each polyoxyalkylene alcohol or polyoxyalkylene aft -
lphenol group. As with the sulfated polyozyalkylene 
alkyiphenol, it is preferred that the polyoxyalkylene alky-

10 Iphenol. phosphates and carboxyIntes be polyoayethylene 
nonyiphenol phosphates and polyoxycthylene nonyiphenol 
carboxylates. 

These carboxylate and phosphate components are avail-
able materials which can be readily prepared by methods 

is known in the at As one example of such a procedure, thc 
phosphates can be obtained by reacting a suitable polyoxy-
alkylene alkyiphenol with phosphorus pentoxide or poly-
phosphoric acid. The selection of the exact components and 
their amounts depends on the identification of the desired 

20 phosphate. By varying the components used in the prepa-
ration of the phosphate. it Is possible to maximize the 
presence of mono- or dlesret. Often the phosphates are 
mixtures of the mono- and diesters The preference for the 
mono- or diester of phosphoric acid depends upon variables 
such as the ultimate use of the suifactant composition, the 
Identity of the pesticide, the intended use of the pesticide 
composition and other factors. U.S. Par. No. 4313,847 
describes the preparation of the phosphates. 

so The mono- and diakohol phosphates, mono- and dl-
(polyoxyslkylcne alcohol) phosphates and the mono- and 
dialcohol phosphates, (polyoxyalkylene alkyiphenol) phos-
phates useful in accordance with the present invention are 
represented by the following general formula 

35 

0 
ft 

R*�OCRoh_y_R2 
on 

40 

wherein k1 is CcC,o alkyl or Ca-C2o alkyiphenyl; R is an 
alkylene having from 2 to about 4 carbon atoms, usually 
ethylene orpropylene. ntis zero or a number up to about 60, 

43 preferably less than 10 and more preferably about 4, and R2 
Is hydroxyl or the R5O�(RQ)m� radical wherein Rt, j, 

and m are as just Indicated. 1! R2 is hydroxyl, then the 
compound is a monoester. It R2 is a RLO(RO)m_ 
radical, then the compound is a diester. Mixtures of 

so monoesters and diesters are also usefUl, together with the 
polyoxyalkylene alkylamlues. 

Certain of the eye Irritant reducing components of the 
present surfactant compositions are commercial materials. 
For example, nonyiphenol phosphate containing 4 moles of 

53 ethylene oxide, C5-C10 alcohol phosphates and sulfated 
nonyiphenol containing 4 moles of ethylene oxide have been 
marketed by Witco Corp. under the names EMPHOS 
CS-121, EMPHOS PS-400, and WITCOWATE l)-51-29, 
respectively. (EMPHOS and WIFCONATB are trademarks 
of Witco Crap.) 

More particularly, the phosphate mono-esters of polyoxy-
ethylene alkylpbeaol and the phosphate di-estess of the 
polyoxyethylone alkyiphenol useful for reducing, the eye 

as Irritancy of the selected polyozyalkylcue alkylamine surfac-
taut In accordance with the present invention, respectively, 
have the following chemical structures 

jgl 
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wherein in Is zero or a number up to about 60. prefarably 
9-15. R Is Cl-C4 alkylene. preferably ethylene and R is 
Cn’C,o alkyl or C -C alkylphenyl. The amount of phos-
phate compound in the composition should be sufficient to 
reduce the eye irritation of the polyoxyethylenc alkylarnine 
surfactant. Mixtures of monoester and diester are also use-
fuL Normally, the diester to the mono-ester is present In a 
weight ratio of 5:95 to 50:50. 

In general the surfactant composition comprises a major 
amount of polyozyalkylene alkylamine component and an 
effective amount of the selected eye Irritation reducing 
compound. The eye irritation reducing compound is present 
In the surfactart composition In an effective amount suffi-
cient to reduce the eye irritation properties of the polyoxy-
alkylene alkylamine. When the eye irritation reducing com-
pound is a sulfated polyoxyalkylene alkyiphenoL preferred 
surfactant compositions can contain from about 50 to about 
95 weight percent, preferably about 80 to about 85 weight 
percent, of the polyoxyalkylene alkylamine and from about 
5 to about 50 weight percent of the eye irritation reducing 
component The optimum amount of each component in the 
surfactant blend depends on variables such as the identity of 
the eye Irritation reducing compound, the Identity of Ike 
pesticide the type of application of the pesticide 
composition. storage and irausportatlon of the surfactant and 
pesticide compositions, the conditions of use of the pesti-
cidal compositions. etc. When a water soluble Salt of gly-
phosate is the pesticide and sulfated polyoxyalkylene alky-
iphenol is the eye frthation reducing component, It has been 
found desirable to use a composition which comprises about 
85 weight percent of the pclyoxyalkylene alkylamine and 
about 15% by weight of the sulfated polyoxyalkylene alky-
Iphenot Other ratios may also be usefuL 

The surfactant composition of the present invention can 
contain optional components toixuprovc the water solubility 
of the surfactant composition and suppress gel formation. 
The need for such components will depend upon several 
factors, especially the Identity of the surfactant.s comprising 
the composition. Among compounds useful for Improving 
the water solubility of the susfactant composition are glycols 
and pclyglycols. Glycols are of particular use for this 
function due to their solubility in water The readily avail-
able glycols. ethylene glycoL propylene glycol, polyethyl-
ene glycol and polypropylene glycol are satisfactory for this 
function although other glycols can also be used. Other 
organic compounds with high water solubWty will also be 
useful in certain Instances. The autigeladon additive prefer-
ably is polyethylene glycol having an average molecular 
weight of about 200 to about 1000. 

While the glycol can be added to the surfactant compo-
sition with mixing. its use therein Is independent of the 
method of its introduction into the surfactant composition. 
Thus, for example, it can be Introduced into the siufactant 
composition with the polyoxyalkylene alkylamine compo-

10 
neat This Is often a preferred method since the glycol andlor 

Polymeric glycol can be made during the manufacture of the 
polyoxyalkylene alkylamine component as a byproduct of 
the alkozylatlon reaction. Other procedures for obtaining 
and Introducing the optional glycol component can be used. 

Most of the Individual components discussed above are 
liquids at room temperatures. however, in the case of those 
materials containing a large polyoxyalkylene chain, some of 
the materials may be waxy at room temperature and If this 

10 is the case, the materials can be heated to liquefy the same 
prior to mixing. The surfactant compositions of the present 
Invention can be prepared by blending the components in a 
conventional manner. Any suitable equipment. such as a 
conventional mixer, may be used. The order of adding the 
materials to the composition generally Is not critical and thus 

Is they may be blended in any convenient order. As mentioned 

above, the amounts of the individual components utilized 
can be varied somewhat depending upon a variety of factors, 

particularly the ultimate application of the composition. Surfactant compositions of the present invention are espe-

2’) dally useful in the preparation of pesticidal compositions 
designed to be delivered by spraying, particularly sprayable herbicidal compositions. The term ’pesticide" includes � chemicals and microbial agents used as active ingredients of 

� products for control of drop and lawn pests and diseases. 
2$ animal ectoparasites, and other pests in public health. The 

term also Includes plant growth regulators, pest repellauts. 
synergists. herbicide safeners (which reduce the phytotox-
icity of herbicides to crop plants) and preservatives, the 
delivery of which to the target may expose dermal and 

30 especially ocular tissue to the pesticide. Such exposure can 

arise by drift of the pesticide from the delivery means to the 
person performing the applicadosof the pesticide 

or being present in the vicinity of an application. In general. a herbicidal composition known as a concen-3$ tram is first prepared. This composition in essence contains a herbicide and a surfactant mixture. Often it

 Includes a minor amount of solvent, such as water. Alternatively, the concentrate composition may be in dry form with or without an Inert solid carrier, for example, as a water soluble or water 40 dispeusible granular formulation. The ratio of herbicide to surfactant will depend on many factors. Including but not limited to the Identity of the components and the ultimate use. Usually the surfactant will comprise from about 5 to about 25 weight percent of this composition. The coacen-45 tab., can then be diluted with water to form an aqueous herbicidal composition ready for use by spraying. The present herbicidal compositions are not limited to a pailicu-las herbicide or mixture of herbicides. They may be used with a variety of pesticidm including but not limited to 50 herbicides in any of their water soluble salt forms. Among such herbicides are glyphosate and acifluorfen (5-(2-diloro. 4-(trifluoromethylhenoxy)-2-nitrobenZOlC acid), chioram-ben (3-aniino-25-dicblorobenzoic acid), 24-1) ((2,4-dichicropheisoxy) acetic add), eudolbal (7-oxabicyclo 55 (2.2i)beptane-2.3-dicarboxylic acid). mecoprop (2-(2-methyl-4-chloropbenoxy) propionic acid), picloram (44mi003.56-trithlompyridine-2-caIbOXyllc acid). 2,4.5-T((2.4.5-trichlorophenoxy)acetic acid). beazac (2.3,6-trlthlorobenzolc acid), dicamnba (3.64ich1oro-o-anlsic acid), 60 MPA 4-chloro-o-to1yloxyacetic acid), dampen (2.2-ilichioropropionlc acid), dichiorprop (2-(2.4-dichlorophenoxyoplonlc acid). MCPB (4-(4-chtoro-o-tolyloxy)butyric add), bialaphos (L-24mino.4-((hydroxy) (methyl) phosphinoyl) butyryl-L-alanyl-L-alanine). 65 glufosinate ((I-amino-3-carbOXyproPy1)

 methylphosphhsate). lnsazethapyr (2-L4.S.dlhydro-4-methyl-4(lmethy1ethyi)5-oxo-1H-im1daZol-2-Yl1-5-etbYi-3-ED 
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pytidinecarboxylic acid)., iinazaquin (2-f45-diliydro-4-
mcthyt-4-(l-rnethylethyl)-5-oxo-1H-lmidazol.2-yl]-3-
quinolinecarbozylic acid), mixtures thereof and the like. 
Preferred results, however are obtained with the herbicide 
glyphosate whose activity is derived from 
N-jthosphonomethylglycine. Glyphosatels normally formu-
lated from water soluble salts thereoL U.S. Pat. No. 3.853. 
530 discloses the use of glyphosate and its derivatives as 
herbicides. 

Since glyphosate in acid form has limited water solubility 
.(about 1.2%) the water soluble salts of glyphosate are 

nortualiy used for most applications. Among the water 
soluble salts of glyphosate arc the trimethylsulfonlum salt, 
the ammonluzu salt, the lsopropylatalne salt, and the alkali 
rental salts, such as sodium and potassium. These corn-

.pounds due to their solubl]ity in water are the agriculturally 
acceptable glypbosate-containiag compounds generally 
used In cozzunatoc. 

U is known to use mixtures of glyphosate and one or in= 
of its water soluble salts. Previously mentioned European 
Patent 290A16 discloses the use of such mixtures wbldt 
have the advantage of a higher concentration of glyphosate 
in the final product However, the low solubility of the 
glyphosate In acid form limits the amount of It in the total 
composition. This amount will depend In general on the 
solubility of the water soluble salt used in the combination. 

The pesticidel compositions previously described can be 
dilated with water to form an aqueous pesticidal cowpoei-
lion which can be sprayed or otherwise applied to the desired 
area. Glyphosate-based herbicides are applied to the foliage 
of the vegetation to be controlled. 

.The relative amounts of herbicide, water and surfactant in 
the aqueous berbicidal compositions of this invention will 
vary depending upon many factors including but not limited 
to the Identity and properties of the herbicide, method of 
application, locus to which the herbicide is applied. etc. 

.The weight ratio of glyphosate expressed as acid equiva-
lent to suifactant composition is normally in the iunge of 1:1 
105:1. 

Stable aqueous concentrate compositions of the present 
invention can be made with glyphosate salts at a conceu-- 
tration from about5% to about 50%. preferably about 35% 
to about 45%, surfactant composition at a concentration of 
about 5% to about 25%,prefab1y about 10% to about 15%. 
and water making up the balance to 100%. Dry water soluble 
granular (WSG) or water dispersible granular (WDG) com-
positions of the present invention can be made with glypho-
sate salts at a concentration from about 10% to about 85%, 
preferably about 50% to about 80%, suifactant composition 
at a concentration of about 5% to about 30%. preferably 
about 10% to about 25%, and optionally inert Ingredients 
making up the balance to 100%. All percentages above we 
understood as being by weight 

It is to be acted that in accordance with the preferred 
practice of the present Invention, a multiccuiponent surfac-
tant composition Is provided. One component Is a potyoxy-
aikylene alkylamlne surfacisnt as defined above. A second 
component present In an eye Initancy reducing amount Is an 
anionic sulfated pclyoxyalkylene alkyiphenol surfactant 
having the following chemical structure which preferably 
contains a minor amount of ring s*dfcnation. 

lq3_ 

12 1% 
(OR),..SO4R 

R 
S 

wherein R1, R and mare defined as above. In other word% 
of the total polyoxyalkylene alkyiphenol In the surfactant 
composition the mole percent of phenol compound having a 

10 sulfouate subStituent to phenol compound having no sal-
fonate substituent is preferably In the range of 3-50. The 
amount of the second component Is an amount sufficient to 
result In an effective reduction of tissue Irritation due to the 
presence of the amine surfactant component In the surfactant 

composition. The �SO3H subethuent on the phenyl moiety 

15 and Ri are normally separated by one ring carbon. 
It is also to be noted that in accordance with another 

preferred practice of the present Invention, a znulticonq,o-
nest surfactant composition is provided wherein one com-
ponent Is a .cationic polyoxyalkyleize alkylamine swfactant 

20 as defined above and wherein a second component present 
in an eye irritation reducing amount Is a phosphate ester 

having, one or both of the following chemical structures: (1) 2$ 11 oil 0 H 30 RO(RO).j(OR).0R* OR (2) Wherein mis zero 

or a number up to about 60, preferably 9-15, R Is C2-C4 alkylene, preferably ethylene and R1 is 35 C8.-C alkyl or C8-C alkylpbenyl The surfactant composition of the present invention Is 

normally soluble in water and thus can be used in a water 
based formulation or water soluble dry formulation for 
delivering such as by spraying a pesticidalty effective 
amount of the selected pesticide to the point of desired 40 application. In one preferred embodiment of the present Invention the surfactant composition comprised of the amine surfactant component and the sulfated polyonyalkylene alkyiphenol 

having sulfonate substhuents in the phenyl moiety and/or 
45 phosphate ester as above defined can effectively be used to formulate glyphosatc. Olyphosatu is the widely recognized common nanie for N-phosphcnomethylglycine, the biologi-cally active 

entity of which is the acid form and may be used 

In the form of an ester but is normally used in the form of 
50 water soluble salts. Water soluble salts Include alkali metal salts of glyphosate, and organic sails of glyphosate including onlum salts such as anunouiiuu sulfonium and phospho-alum salts of glyphosate- The most preferred salts Include 

animonium. lsoprcpylammcnlwn and frirnethylsulfoniwn 
55 salts of glyphosate. The surfaclant composition of the present invention. In 

addition to the amine surfactant component and the anionic 
eye Irritation reducing surfactant component, may contain about 1-10 weight percent polyalkylene glycol. preferably eo polyethylene glycol (PEG) having a molecular weight of about 200-1000 to increase the water solubility of the two other components. Instead of or In addition to the polyeth-ylene glycol (PEG), one may Include In the surfactant composition of the present invention ethylene glycol and 65 propylene glycol to farther increase the water solubility of the amine suifactant component and the eye Irritation reduc-- ing component, if desired. 
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These following examples represent compositions tested 
to demonstrate the unexpectedly mild eye irritation peeper-
lies provided by the present invention. Alt compositions 
contained the monolsopeopylamlne salt of glyphosate as the 
herbicide. Tables 1 and 2 contain the results of these tests. 
The following test procedure was used in these experiments. 

These examples wore performed In accordance with Pea-
licidalAssssnrent Guidelines. Subdivision F. HazardEvalu-
allen: Human and Domestic Mimals, U.S. Environmental 
Protection Agency (EPA) Publication. EPA 540/9-84-014, 
November. 1984. Studies were conducted in compliance 
with EPA Good Laboratory Practice Standards (Pedant 
Register, Vol 48, Nov 29, 1983). 

Unless otherwise Indicated In each of the following 
examples. an aqueous solution of the isopropylainine salt of 
glyphosate containing 61.3 weight percent of such glypho-
sate salt was used as the herbicidal component and is 
referred to as "glyphosate solution". A mixture of about 70 
weight percent polyoxyethylene taflowamine continlng 
from about 8 to 13 moles of ethylene oxide groups and about 
30 weight percent polyethylene glycol (MW=600) which 
may be abbreviated as PECI-600 was used as a component of 
the surfactant composition and is referred to as "ethoxylated 
tallowamine" or abbreviated as "E*A". 

All parts and percentages In the following examples are 
given on a weighito weight basis unless otherwise indicated. 

Examples I and 2 arc experiments performed with a 
glyphosate composition containing ethoxylated tallowanilne 
as its only surfactant component 

EXAMPLE 1 

14 
one nonylphenol (1.9 grams) having 2 moles of ethylene 
oxide groups and about 15 weight percent sulfonate. 

EXAMPLE 6 

Example 6 was performed with a tea nzaterlal prepared by 
mixing glyphosate solution (2.94 grams), water (96.39) 
grams and surfactant composition (0.67 grams) containing 
JETCO ethoxylated tallowanilne (0.57 grams) and sulfated 
polyethoxyethylene nonylphenol (0,10 grains) having 4 

10 moles of ethylene oxide groups and about 6 weight percent 
sulfonate. 

EXAMPLE 7 

is Example 7 was prepared by mixing glyphosate solution 
(2.94 grams), water (96.39 grams) and surfactant composi-
tion (0.67 grams) containing ARMAK ethoxylated tallowa-
mine (0.57 grams) and sulfated polyoxyethylene nosryiphe-
aol (0. 10 grams) having 4 moles of ethylene oxide groups 

20 and about 6 weight percent sulfonate. 

7,7 AM 

Example 8 was prepared by mixing glyphosate solution 
(69.3 grams), water (15.3 grains) and surfactant composition 

25 (15.4 grams) containing ethoxylated tallowamine (13.1 
grams) and sulfated polyoxyethylene nonylphenol (2.3 
grams) having 4 moles of ethylene oxide groups and about 
6 weight percent sulfonate. 

30 EXAMPLE 9 

Example 1 was performed with a test mxialpeeparedby Example 9 was prepared by mixing glyphosate solution 

mixing glyphosate solution (693 grams), ethOxylared (69.3 grams). water (15.3 grams) and surfactant composition 

lowainlne (13.0 grams) and water (17.1 grams) (14 grams) containing ethoxylated tallowantlne (13.1 
35 grams) and sulfated polyoxyelhylene nonylphenol (2.3 

EXAMPLE 2 grains) having 4 moles of ethylene oxide and about 13 

Example 2 was performed with a test material prepared by 
mixing glyphosate solution (69.3 grams), ethoxylated tel-
lowamlne (15.4 grams) and water (15.3 grams). 

Examples 3-13 are experiments performed with a susfac-
taut composition containing ethoxylated tallowamine and a 
sulfated ethoxylated nonyiphenot. 

Example 3 was performed with a test material prepared by 
mixing glyphosale solution (69.3 grains); water(15.3 grams) 
and surfactant. composition (15.4 grams) having a p11 Of 7.5 
and containing ethoxylated taflowamine (13.1 grams) and 
sulfated polyoxyethylÆe nonylphenol (2.2 grams) having 4 
moles of ethylene oxide groups and about 3 weight percent 
sulfonate. 

Example 4was performed with a test material prepared by 
mixing glyphosate solution (693 grams); water (1-5.2 grams) 
and surfactant composition (15.4 grams) containing ethoxy-
laled taflowaudne (13.5 grams) and sulfated polyoxyethyl-
aim nonylphenol (1.9 grams) having 2 moles of ethylene 
oxide groups and about 6 weight percent sulfonate. 

r S 

Example   was performed with a test material prepared by 
mixing glyphosate solution (69.3 grams), water(15.3 grams) 
and surfactant composition (15.4 grams) containing ethoxy-
lated taliowamlne (13.5 grams) and sulfated polyoxyethyl-

ij,v,1,t 11lfftn5tP 

EXAMPLE 10 
4° Example 10 was prepared by mixing a glyphosate solu-

tion (69.3 grams), water (15.3 grams) and a surfactant 
composition (15.4 grams) having a pH of 6.5 containing 
ethoxylated taliowamlne (13.1 grams) and sullhtedpolyoxy-

45 
ethylene nonyiphenol (2.3 grams) having 4 moles of ethyl-
ene oxide and about 85 weight percent sulfonate. 

EXAMPLE 11 

Example 11 was prepared.by mixing a glyphosate solution 
50 (693 grams), water (15.3 grains) and a surfadant compo-

sition (15.4 grams) having a pH of 7.1 containing ethoxy-
lated tallowanilne (13.8 grams) sulfated polyoxyethylene 
nonylphenol (1.5 grams) having with 4 moles of ethylene 
oxide and about 85 weight percent sulfonate. 

55 
EXAMPLE 12 

Example 12 was prepared by mixing a glypbosate solu-
tion (69.3 grams), water (15.3 grams) and a swfactant 

60 
composition (15.4 grams) having a pH of 7 containing 
elhoxylated tallowamlne (13.1 grams) and sulfated polyozy-
ethylene nonylphenol (2.3 grams) having 10 moles of eth-
ylene oxide groups and about 6 weight percent sulfonate. 

a 
65 

� Example 13 was prepared by mixing a glyphosate solu-
tion (69.3. grams). water (15,3 grams) and a surfactant 
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compositIon (15.4 grams) ccmtainlng ethoxylated tallowa-
mine (11.9 grams) and sulfated polyoxye*hyleae nonylphe-
nol (35 grams) having 10 moles of ethylene oxide groups 
W about 6 weight percent sulfonate. 

Examples 14 and 15 are experiments performed with a 
surfactant composition containing ethoxylated tallowamine 
and an alcohol sulfate. 

Example 14 was prare4 by mixing a glyphosate solu-
tion (69.3 grams), water (15.3 

grams) and a surfactant 
composition (15.4 grams) containing ethoxylated tallowa-
mIne (13.1 grams) and alcohol sulfAte (23 grams) from a 
mixture of alcohols having from 8 to 10 sitalght chain 
carbon atoms. 

EXAMPLE .15 

Example 15 was prq,ared by mixing a glyphosare solu-
tion (69.3 grams), water (15.3 grams) and a surfactant 
composition (ISA grams) coutslrthig ethoxylated inflowa-
rains (13.9 grams) and alcohol sulfate (1.5 grams) from a 
mixture of alcohols having (sum 8 to 10 carbon atoms. 

In Tables 1 and 2 below data are provided showing the 
avomge eye Irritation of six rabbits exposed In individual 
tests to each of the compositions of Examples 1-15usbgthe 

A test referenced above. The data In Table 1 were 
obtained where the composition was not washed out of the 
eyes. The data In Table 2 were obtained where the compo-
sition was washed out of the rabbits’ eyes after being applied 
to the eyes. Observations are made after 1 hour, 1 day; 2 
days. etc. after initial Instillation. The average score is an 
indication of the eye irritation potential of the composition 
under test 

TABLE 1 

PLE Ibr 1 2 3 4 7 10 14 17 21 

1 18.0 15.2 19.0 14.0 11.8 10.5 7.0 53 3.8 4.0 
2 20.7 193 17.2 15.3 123 4.7 63 6.5 5 2.5 
3 17.2 10.2 103 9.2 7.6 64 6.4 9.5 63 9 
4 15.3 212 13 9.2 83 5.3 4,3 4.5 5 3.2 
5 19 19.2 10.2 6 4.3 1.7 0.7 0.7 0.7 0.3 
6 4 23 1 0 0 
7 4.7 2.1 1 0 

$ 12 12.7 8.6 5.2 3.6 0.8 0 - - - 
9 12 14.8 2.2 53 4.7 1.7 0.3 0 - -. 
10 17.2 8.2 63 4.8 33, 1.7 0.7 0 - 
11 17.3 105 7 4.7 3.7 1.3 0.7 0 - - 
12 153 132 9.7 2.3 5 3 2.7 1 0.3 0.3 
13 17.7 12.3 10 6 4 2.3 2.3 2.2 0 - 
14 12.7 2 0.7 0 
15 17.7 14.7 2.3 63 7.7 23 3.2 13 1.3 2.3 

TABLE 2 

16 

TABLE 2-continued 

EXaM- 

.E  I br 

- 

1 

DAYS 

2 

AJIE2.TREATMENT 

3 4. 1 10 14 17 21 

4 15 6.7 4 2.7 2 0 
5 19.7 11.7 6.7 6 4.1 3.3 2 2.3 0.7 CO 

10 6 12.7 4 1.3 0.7 0 
7 53 2.3 130 
8 15 6.7 5.3 4.7 IS 0.7 0 .- - - 
9 12.7 52.7 9.3 6 4 2 .0, - - - 
10 13.3 7.3 4.1 2.7 13 0.7 0 - - - 
11 12.7 6.7 4.7 4.7 3.3 2 0 - - 

15 12 19.7 14 10 8 9 5.3 4 3.7 2 0 
13 19 ii 7,7 4.1 3.3 2.1 2.3 0 - - 
14 9.7 0.7 0 0 
15 16.3 9.3 6.0 4,0 2.0 0.7 0 - -. - 

20 The teat materials were rated and classified into toxicity 
categories by the following systesrn 

60 EXAM-ME 1k 1, 2 3 4 7 10 14 17 21 1 17.3 13 6.0 3.3 33 2.0 1.3 

0.7 
0.7 07 2 21 

17.7 13.7 11.3 2.7 4.7 4 2.7 5 3.7 65 3 15 10 7.3 6 5.5 13 0.1 0 - - Maximmm Was 

Avscae Score De6nidox Nlultatiug 0.0-04 ’lb Malmin this sategos *11 scores at die 24-bom reading must be zere 02"Wise hausase catngoy ore leveL Practhpily Itea- Greater than 05- To niaintâi this cuegory, Iltisathat . 

2.5 . SH MOM St IllS 244UW tooft must be zero; lanease otherwise category ore level. MbIlaafly Tulrsth (2reater dran 25- lb muistain this category, 13.0 all scores at the 724ear - rouSt be zoo; otherwise increase category ore *VOL Mildly brita*Ig Greater than 15.0.- ’lb Mubwo this category, 25.0 acme at dir 7-day reading suest be. sate; otherwite increase category ore leveL Madirately britatleIg Greater den 

25.0- 
’lb umobb category, 501) scores at the 7.6531 55jng unset tic besthancractirel to 10 for 60% or more of the erdouk. Also, die 1-day mean score out tie leap than 

or 
equal to 20. If the 7-day mean score is less dear or squat to 20. W less dana 60% of the **Mau show scores lese than 10, drier no animal scorns Saftf than 10 can exceed name of 30 if Comm Is to be Inntb_a.ii: otherwise increase category ore level. Severely lrrit*ziug Greater than 50.0- ’lb roSintain this cate$o 80.0 scores at Ste 7-day reading

 must be less dean or ova to 30 for 60% or more of the Saimalft. Also, the 7. day mean score miSt be less than 

or equal to 40. If the 7.day maser score is less dane or equal to 40, but less then 60% of the aadnrais show scores leer, th*n or equal to 30, than 
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Realizado el examen de patentabiHdad de la presente solicitud segUn el articulo 45 de  .
la DecisiOn 486 do la CornisiOn de la, Comunidad Andina, "art. 45.- Si la oficina 
nacional competente Øncontrara quo la invención no es patentable o quo no cumple 
con alguno de los requisitos establecidos on esta Decision para Ia concesion do la 
patents, lo notificarÆ a! solicitante Este dobera responder a Ia notificación dentro del 
plazo do sesenta dies contados a partir do Ia fecha do Ia notificación Este plazo podrØ 
ser prorrogado por una so/a vez por an perlodo do treinta dies adicionales. 
Cuando la oficina nacional competente estimara quo c/Jo es nocesario pare los fines 
del examen do patentablildad, podrÆ notfficar al soilcitante dos o mÆs veces con forme 
a/ pØrrafo precedents. 
Si el solicitante no respond/era a Ia notificación dentro dol plazo seflalado, OS! a poser 
do ía respuesta subsist/eran los impedimentos para ía concesiOn, Ia oficina nacional 
competente denegarØ Ia patents." se notifica el siguiente Concepto TØcnico: 

1. DOCUMENTOS ESTUDIADOS 

� Para el presente estudlo se tuvo en cuenta el capItulo descriptivo, folios 5 a 31 y 
reivindicaciones 1 a 17 y 24 a 32, folios 32 a 38 presentados originalmente y 
folio 47 correspondiente a las reivindicaciones corregidas 18 a 23. 

� No so aceptó reivindicaciOn de prioridad. 

2. OBJETO DE LA INVENCION 

� Respecto al titulo se deberia precisar de acuerdo a la materia quo se estÆ 
reclamando como "Un mØtodo para mejorar Ia actividad herbicida de glifosato y 
la composiciOn que contiene glifosato y un agente tensioactivo" Lo anterior con 
el fin de que el titulo estØ acorde con la descnpciOn y las reivindicaciones 

� La invención corisiste en: 

Reivindicaciones I a 14: Un mØtodQ para mejorar la, actividad herbicida del 
glifosato que comprende agregar a dicho herbicida do glifosato una mezcla de un 
primer tenstoactivo y un segundo tensioactivo a una proporción en peso de 
tensioactivo total con respecto a acido glifosato equivalente de 1:30 hasta 2:1 
donde ditho primer tensioactivo tiene una estructura quimica quo comprende un 
grupo amino catiOnico o protonable y un grupo hidrocarbilo C24 y dicho segundo 
tensioactivo tiene la fOrmula qulmica R-CO-NR-(CR’2)-COOM, donde R es un 
grupo hidrocarbilo C7..23, n es I a 4, M es hidrOgeno o un contra iOn catiónico, y los 
grupos R son cada uno independientemente hidrogeno, C alquilo 0 un grupo 



(CH2)mCOOM; Is proporción en peso del primer con respecto al segundo 
tensloacflvo es de 1:10 hasta 10:1. 

Reivindica clones 15 a 31: La composición herbicida que comprende a) un 
herbicida de glifosato; b) un primer tensloactivo que tiene una estructura quimica 
que comprende un grupo amino cationico o protonable y un grupo hidrocarbilo C1-
24; y c) un segundo tensloactivo que tiene Is formula qulmica R-CO-NR’-(CR’2)-
COOM, donde R es un grupo hidrocarbilo C723, n es 1 a 4, M es hidrogeno 0 Ufl 
contra ion catiOnico, y los grupos R son cada uno independientemente hidrogeno, 
C1aIquilo 0 un grupo (CH2)mCOQM; donde m es de I a 4 y M es como se definiO 
arriba, teniendo en cuenta que no mÆs de un grupo R’ es un grupo tal -(CH2)m-
COOM, Is proporción en peso del primer con respecto al segundo tensioactivo es 
de 110 hasta 10 1, y Is proporcion en peso de tensioactivo total con respecto a 
Æcido glifosato equivalente es de 1:30 hasta 2:1 

Reivindicacion 32 Un mØtodo de matar o controlar malezas que comprende Is 
aplicacion al follaje de dichas malezas de una composicion de Is reivinthcaciOn 29 
en un volumen de 25 hasta 1000 I/ha. 

+ La clastficación segün  Is IPC correspondiente al objeto de Is solicitud es 
AOl N57/10, 25/30. 

. 3. CLARIDAD DE LA SOLICITUD 
+ De acuerdo a Is Decision 486 de Is Comision de Is Comunidad Andina en su 

ArtIculo 30.- "Las reivindica clones definirÆn Ia materia quo se desea protegor 
med/ante la patente. Deben ser claras y concisas y estar enteramente sustentadas 
por Ia descripclón.", se realizan las siguientes observaciones: 

La reivindicaciôn independiente nümero uno falls en definir Is materia que se 
doses proteger ya quo no se indica el significado do "m" que aparece en el 
grupo sustituyente (CH2)m-COOM. 
Las reivindicaciones29 a 31 resultan confusas porque no obstantØ so 
encabezan por "La composición de Is reivindicaciôn 15 . .." no precisan ni 
definen una caracteristica de la misma sino las diferentes formas do 
presentaciOn como son: Is forma diluida, la forma concentrada y seca. 
La reivindicaciOn 32 contiene unidades del sistema de medidas que no 
corresponden a las establecidas en el sistema de unidades intemacional por lo 
que se deben corregir y expresarlas en Is forma corrects. 

01 4. DETERMINACION DEL ESTADO DE LATECNICA 

+ La fecha a partir do Is cual se realizO Is bisqueda do anterioridades corresponde al 
II dØ septiembre de 2000. 

+ Con base a lo anterior y Is definición dada en el art. 16.- "Una invenciOn se 
considerarª nueva cuando no estØ comprendida en el estado de Is tØcnica. 
El estado do la tócnica comprendera todo lo quo haya sido accesible al püblico por 
una descripción escrita ii oral, utilizaciOn, comerciallzación o cualquier otro medlo 
antes de Ia fecha de presentaciOn do la solicitud de patente o, en su caso, do Ia 
prioridad reconocida. 
SOlo para el efecto do ía determinaciOn do is novedad, tamblØn so considerarÆ 
dentro del estado do la tOcnica, el contenido de una soicitud do patente en trØ mite 
ante la oficina nacional competente, cuya fecha do presontación o de prior/dad 
fuese anterior a la fecha de presentacion o do pnondad do Is solicitud do patente 
quo so estuviese examinando, siempre quo dicho contenido estØ incluido en ía 
solicitud do fecha anterior cuando ella se publique o hubieso transcurrido el plazo 
previsto en el artIculo 40.", se realizó Is bCisqueda de anterioridades en los archivos 
con que cuenta esta Oficina y se encontraron los siguientes documentos 
relacionados con la materia de Is presente solicitud: 



N° DOCUMENTO TITULO FECHA DE 
PUBLICACION 

Dl WO 99/62338  N-acyl sarcosinates as glyphosate adjuvants 1999-12-09 

D2 WO 99/21423 A herbicidal composition comprising glyphosate 
and N.acyl saroosinate  

1999-05-06 

03 US 5.683.958 Surfactants mixtures 1997-11-04 

7. EVALUACION DE LOS REQUISITOS DE PATENTABILIDAD 

El artIculo 14 de la Decision 486 de la ComisiOn de la Comunidad Andina establece 
quo "Los Paises Miembros otorgarÆn patentes para las invenciones, sean de producto 
o do procedimiento, en todos los campos do la tecnologia, siempre que sean nuevas, 
tengan nivel inventivo y sean susceptibles de aplicaciOn industrial." 

En cumplimiento del artIculo 14 do la DecisiOn 486, se procedió a evaluar los requisitos 
de novedad, nivel inventivo y aplicaciOn industrial con el fin do establecer la 
patentabilidad de la invención reivindicada en la solicitud en estudio. 

0 7.1 Evaluación del NIVEL INVENTIVO 

Do acuerdo al art. 18.- "Se considerarÆ quo una invención tiene fivel inventivo,  si para 
una persona del oficio norma/monte versada on la materia tØcnica correspondiente, 
esa invenciOn no hubiese resultado obvia ni se hubiese derivado do manora evidente 
del estado do Ia tØcnica.", so conceptüa: 

DI afecta el nivel inventivo de la presente solicitud puesto quo divulga en la secciOn de 
los antecedentes do la invención que los tensloactivos so incorporan en las 
formulaciones para mejorar la actividad del glifosato pero quo sin embargo el tØrmino 
"tenstoactivo" no necesariamente obedece a un unico compuesto sino que puede ser 
una mezcla de compuestos. Esta anterioridad da a conocer quo debido a la 
caracteristica do imtante ocular severo de los tensioactivos de amina de sebo do 
etoxilatos existe la necesidad de formular el glifosato con otro tipo de tensioactivos J 
Crudden (inventor de Dl) presenta como propuesta para superar los problemas de 
formulaciones irritantes, Is formulaciOn del glifosato con un adyuvante de sarcosinato 
do C22 o sus sales la cual suministra una actividad efectiva Crudden encontro en 
1999 que los sarcosinatos son excelentes adyuvantes del glifosato porque exhiben una 
reducción do la tension superficial extremadamente efectiva que permite el 
mejoramiento do la actividad herbicida del glifosato y, ademÆs presentan baja toxicidad 
en la piel y en los ojos. 

Los hallazgos do Crudden ponen en evidencia quo (ver pÆginas 3 y 4 do la 
antenondad) la concentracion final de sarcosinato en la formulacion esta entre 2 y 16% 
frente a un 41% de sal IPA do glifosato. AdemÆs, declaran que los sarcosinatos son 
compatibles con una gran variedad de tensloactivos catiónicos, no iOnicos y 
anfOtericos, los cuales podrian ser incorporados en las formulaciones para lograr 
varios efectos, entre los tensloactivos adicionales so encuentran los compuostos do 
amonio cuatemarlo. 

02 tambiØn afecta el nivel inventivo porque enseæa composiciones quo comprenden-
acil-sarcosinatos y glifosato Tales composiciones exhiben una gran reduccion de la 
imtacion ocular a) tiempo quo mantienen su eficacia herbicida Tambien revela esta 
anterioridad quo tipicarnonte en el estado del arte so incorporan tensloactivos con el fin 
de mejorar la eficacia del glifosato, a6n cuando algunos tensioactivos presentan un 
mejor incremento de la actividad herbicida que otros. 

02 publicO que Hampshire Chemical Corporation en 1997 encontró que las 
composiciones que contenlan sarcosinato (ver fOrmula estructural on la. pÆgina 3 de 
132) en concentraciones entre 0,1 y 3% en la formulacion presentaba menor imtabilidad 
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ocular y toxicidad sin que se perdiera Is eficacia de Is composlción de glifosato. 
TamblØn reconoce esta anterioridad que existen ciertos tensioactivos que actüan como 
activadores de Is actividad del glifosato y entre ellos considera las aminas etoxiladas 
ampliamente conocidas en el estado de Is tØcnica y los N-acil-sarcosinatos. 

D3 revels una vez mÆs Is acción de los tensioactivos cuando se formula con el 
glifosato, donde se encuentra que dichôs surfactantes tienden a mejorar Is efectividad 
herbicida. Dentro de estos tensioactivos dice clararnente que se pueden seleccionar 
las polioxialquilen- aiqullaminas tat como Is amina de sebo etoxilada. 

La función que cumplen dichos tensioactivos es lógicamente  Is modificación de  Is 
actividad superficial y Is colaboracion en Is formulacion de suspensiones, emulsiones y 
soluciones de los herbicidas. En este campo es bien conocido que este tipo de 
tensioactivos potencian Is actividad herbicida del glifosato, por ejemplo, las 
polioxialquilen-alquilaminas incrementan Is actividad mientras resultan ser imtantes 
oculares Frente a estos desarrollos, D3 propone una composición de glifosato con un 
tensioactivo de polioxialquilen-alqui lamina que tiene grupos sustituidos con Oxidos de 
alquileno que le permiten disminuir su carÆcter de irritante ocular. 

Como se puede observar, el mØtodo para mejorar Is actividad herbicida del glifosato 
. que consiste en agregar un agente tensioactivo se deriva en forma evidente del estado 

de Is tØcnica. Por su lado Dl revels ctegóricamente que los tensioactivos se 
incorporan en las forrnulaciones herbicidas para mejorar Is actividad, mÆs aün 
especificamente Is del glifosato pero que sin embargo et tØrmino "tensioactivo" no 
necesariamente obedece a un Onico compuesto sino que puede ser una mezcla de 
ellos. Lo anterior pone en evidencia que Is acción o Cinica etapa del mØtodo 
reivindicado cual fuere agregar un agente tensloactivo que sea compatible y adecuado 
con las caracteristicas del glifosato no involucra un salto on Is formulaciOn de Is regla 
tØcnica por cuanto esto es precisamente lo que hacen los conocedores del arte tØcnico 
correspondiente. 

Adicionalmente, D2 corrobora que tipicamente en el estado del arte se incorporan 
tensioactivos con el fin de mejorar Is eficacia del glifosato, aunque unos tensioactivos 
lo hagan mejor que otros. 

Es claro que el objetivo que se persigue al adicionar los tensioactivos en las 
formulaciones de glifosato es el de potenciar su efecto herbicida Vale decir que 
independientemente de Is naturaleza del agente tensloactivo, esta inica acción 0 

etapa del mØtodo entonces results obvia y derivable a todas tuces del estado de Is 
tØcnica. Lo anterior puesto que, como es ampliamente conocido, las reivindicaciones 
de mØtodo no dependen del tipo de composición aplicada ni utilizada sino de Is 
secuencia de pasos especiales y las condiciones de operación especificas bajo las 
cuales se realiza dicho mØtodo. 

D3 tambiØn afirma que los tensloactivos mejoran la eficacia del glifosato puesto que, 
Iógicamente y como su nombre to indica, son agentes que influencian Is tension 
superficial mejorando las interacciones del ingrediente activo, en este caso el glifosato 
con Is zona donde se aplica. 0 ejerce su acción y por ello el aprovechamlento es 
mayor. 

En cuanto a Is composición que se reivindica tampoco tiene nivel inventivo porque Dl 
muestra claramente composiciones especificas de glifosato que contienen N-acil-
sarcosinatos o sus sales y Las cuates pueden ademØs formularse con tensioactivos 
catiOnicos, no iónicos y anfótericos, los cuales son ampliamente compatibles con los 
sarcosinatos y pueden ser incorporados en las formulaciones para lograr varios 
efectos. Asi se considers que una persona medianamente versada en La niateria 
podrIa a partir de esta publicaciOn derivar la composición quo se reclama teniendo on 
cuenta que La cantidad de tensloactivo total y Is de glifosato en Is composición de Dl 
puede solaparse con Is reclama en Is presente solicitud o puede tambien que no 
cambie drÆsticamente. 



A 

Adicionalmente, bajo estÆ información de DI acerca de la compatibilidad de los 
sarcosinatos con estos terisioactivos nombrados an el pÆrrafo anterior, y con la 
informaciOn de D3 donde desde 1997 se conocen las formulaciones con 
polioxtalquilenalquilaminas bien sea las anotadas an la seccion de antecedentes o las 
modiflcadas que propone et inventor an D3, as a todas luces posible que la persona 
del oficio pueda Ilegar a traves de ensayos convencionales de formulación al agente 
tensioactivo comprendido an la composiciOn que se reclama. Se consideraria que no 
existe un salto an la formulación de la regla tØcnica que implique una actividad 
verdaderamente inventiva para alcanzar el privilegio solicitado. 

En conclusion ni el mØtodo de mejorar la eficacia del glifosato ni la composicion que se 
reclaman tendrIan nivel inventivo a la luz de la discusiôn y el anÆlisis realizado para 
este requisito. 

En cuanto al mØtodo de matar o controlar malezas de la reivindicaciOn 32 as 
importante anotar que tal como se presenta no define ninguna condiclOn o etapa 
caracterIstica diferente a la forma comCinmente utilizada para aplicar un herbicida para 
que ejerza su acciOn, ya que, as obvio que si se quiere combatir malas hierbas Ia mÆs 
logico as que se aplique un producto que tenga propiedades herbicidas ya que no se 

S diferencian de los dames mØtodos convencionales de aplicaciOn. Por lo anterior, 
carecerian de nivel inventivo Es de anotar que el prooethmiento no se caracteriza oor 
las proDledades de la comłosiciOn aue se aplipue sino por las etapas y condiciones de 
operación especiales bajo las cuales se reallce. 

En cumpilmiento del articulo 45 de la DecisiOn 486 de la ComisiOn de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del termino de sesenta dias 
contados a partir de la fecha de la notificaciOn de la presente comunicacion En caso 
de no dar respuesta al presents requenmiento, o si a pesar de Ia resuesta 
subslstuerpn los umpedimentos para la concesiôn, se denegarÆ la patents 

NotifIquese at presente oficio confo a a to dispuesto an el numeral 5.2,I1teral e), del 
capitulo quinto del tituto prime e Ia ircular Unica No. 10 de 2001. 
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