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Explanatory Notes 

UNDI-' <United Nations Uevelop•ent J:'rO!Jl''-'••e> !.ponsot·!. 
POPI (Pesticid Develop•ent Progra••e India> under the 
•anage•ent of HIL <Hindustan Insecticides Li•ited>, a 
Govern•ent of India enterprise. As part of its sponsorship 
UNDP supports the visits to PDPI of technical experts such 
as the write··, Dr. Wade Van Val kenbm·g, a UNIOO expert on 
pesticide for•ulations. 

POPI has its offices and Ic:,boratories at the HIL 
research co•ple>« at G•Jrgaon in an ind•Jstt·ial co•ple>e a short 
distance fro• New Velhi. This report covers the period cf 21 
Nove•ber 1988 thro•1gh 15 Dece•ber 1988, which constit1.1tes 
the writer's third •ission and fo•.1rth visit to India •Jncler 
UNDP sponsorship. Previo•JS visits were for the periods 
21/2/8(• - 8/11/8£.; 17/1/87 - 28/3/87 a11d 2/11/07 - 27/11/B7. 

Acknowledge•ent: 

Altho•.tQh tl11s is the a•.1thor' s fom·th visit to 111d1a •.111cll!1· 
UNDP sponsot•ship, it appearc; that each visit lJeco11P.s mort• 
prod1.1ctive than previo•.IS visits. rhe tr1.1st. COtifide11Ce and 
friendships previo1.1sly established render an e><cel lent fo1.1ndal ion 
for continued progress. 

I express •Y sincere appreciation a11d thanl<s for !>•.tpport and 
cooperation to the following people: 

Shri S. S•.tri, Joint Secretary in the Deptt of Che•icals; l>r. 
S.P.Dh•.1a, Chair•an of HIL, Ur S. Khetan, GenC?ral Manager,llIL 11&l> 
and J..•[)Pl and PIJPI personnel, l)r. f<. K. t~ha11dal, [)r S t-~1.1111iu-, lJr. 
S.Y. Pandey, and Ur. P.K. Ra•das 
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Su••ary of Conclusions and Reco••endations 

Conclusions: 

1. As phase I of UNDP 
established a "Centre of 
technology. 

support draws to 
Excellence" for 

a close f..•lJPI h.:ts now 
pesticide for•ulation 

2 PUPI' s perfor•a11ce to date has been exa•ined and approved by 
an UNDP eKa•ining co••ittee which has reco••ended continued 
support of the project for a five year period. 

.... PDPI , by consens•.1s, has •et four of its five objectives for 
Phase I and has delayed the fifth obj~ctive into the "1hi\Se 11 

period. 

4 A new set of objectives, ~oals and plans h~ve been 

for•ulated for phase II 

5 lhe e>fa•ining c:u1111ittee' s 
reco••endations of e~perts and 
studied and priciri1 ised for 
plans. 

constructive reco1111endat ions, the 
other interested parties are bein~ 
incorporaticm into tt.e ph,,se II 

£.. A new pro~p·a1111e to offer analytical services at cost to the 
pesticide industry is being established. Such a 11ove is worth 
while and should be enco1.irayed to facilltc,te PlJPi in 111eeti11y its 
objective of technical assistance to the pesticide industry. 
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Reco••endations 

1. PIJJ:.'l should be contin1_1ed for five years in a µhase 11 
progra••e. 

2 Pri•ary ojhectives for phase II should only be (a) the 
strengthening and i•proving of the pesticide industry in India 
and <b> acting as technology transfer a9~nt on pesticide 
for•ulation technology for the HEN~-·AP organisation. 

3· r-•lJPl sho1_1ld establish criteria tor the annual •eas1_1re•ent of 
its success in achieving its objectives. For exa•ple, it' PDPI' s 
pri•ary objective is the technical upgrading of the pesticide 
industry in India they sho1_1ld report the nu•ber of industries 
assisted and the rupee val1_1e to the p1_1blic of such assistance. 

4 Al 1 suggested prospective goals for POPI sho•J ld be 
prioritized for action and incorporated into tt1e pha~e II plan. 

5 A plan of action should be initiated to meet these goals and 
objectives, said plan of action to be appropriate and cc..nsisteut 
with available resources. 

& Technical s~rvices and the deter•ination of 
needs of the pesticide industry in India should 
highest priority. 

the technical 
be gi·•en the 

7 PDPl's activities 
technical service with 
•inerals and pilot plant, 
service progra••e. 

sho•J l d now be ba 1 anced beh·H~Pti f<l,D and 
each gro•Jp; analytical, for·m•.1lation, 
initiating ancJ carryin~ o•.1t a tec:lmical 

8 Ascertain•ent ot the technical need~ of India's peLticide 
ind•Jstry and the establish•ent of a POPI technical service 
reputation should be acco•plished prior to efforts to establish 
society ~tatus for POPI. 

9 Increased service should be ad•inistered to PDPI ind1_1stri~l 

•e•bers 

10 The new Indian kaolin •aterial which appears to be liyhter, 
•ore ne•Jtral and lower in catalytic •iner.:\l ele•ents sho•.1ld lie 
investigated for co111patibility with •al.athion. If the clay is 
s~bstantially better than currently available ~aterials, th~ clay 
should be characteri~ed, patented and offered to µrivilte 
industry. 

11 Since it ap~c.>c:ws that the for••.1\ation l:ving develop<.>d for 
111 o sq •J i t o 1 a r v a e c on t r o l c " n s t i t '-' t e s a s i q n i f i can t s c 1 e n t i f i c 
advance, a piltent ilpplication should be pers•Jed .:~gg1-essivc..Iy. 

12 POPI should increase their efforts to 
for••.1lations technolotlY to the privi~te ind•.1r.try. 

t rans f et• the i r 
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13 New Hires : a •ini•u• of four new e•ployees should be 
considered for PDP1 <a> a POPI laboratory and technical service 
•anager <2> a POPI ind•.1strial •e•bersi.ir> ad•inistrator amJ (.~&'•> 

two technical service representatives. Now that l>r. f~hetan has 
been elevated to the position of General ~&nager of the R&D 
co•pleK he has inadequate ti•e to ad•inister the daily R&D and 
technical service activities of the staff. Creation and filling 
such a position will expedite progra••es and facilitate 
planning. 

Ad•inistration of the interface between POPI and its 
~e•bership is a full ti•e operation. In the interest of 
developing this organisation a full ti•e ad•inistrator should be 
eKplored. 

Finally, the greatest unfilled need for Pl>~I is to develop a 
relationship that will learn the technical needs of the industry 
and to build a relationship that will bring in purchased k&D 
progra••es for POPI If P~PI is to develop society statvs it 
•ust show that it can generate revenue to support at l~a~t f1alf 
of its costs of operation. To eKpedite and accelerate this 
revenue generating progra••e two technical service 
representatives should be hired and an adequate rupee budget 
established to support their travel a11d interaction wit.h the 
industry. 

Technical service should be understood to •ean responsiveness to 
any technical need of the pesticide industry. This does not mean 
•erely de•onstrating the new advanced for•ulation technology but 
•eans assistance with such proble•s as i~proved grinding of 
wettable powders, providing assisitance in stabilising existin~ 
•alathion formulations, red•.1ction of dust in a factory, better 
packaging, better e•ulsifiers, better ventillatian and air flow 
and a host of other poroble•s. 

Many pesticide •anufacturers in India will be reluctant t.o 
avail the•selves of this service Their thoughts will be that dny 
POPI s•.1gge!\t ion wi 11 cost thr.11 •oney and therelly cost the11 
profit"3. They will fear that POPI will notify the govern111ent of 
delinquencies and the result will be govern11ent interference 
with their operation. 

But, so111e ind•.1stries will listen, they "'ill spcrnd tt.e 11oney 
to imµrove the quality of their operation5 and the quality of 
their procl1.1ct s. Unce a co111pc:my begin!. ii q•.w 1 it y pro~rc1111111e t. he 
we.rd spreads, rep•.1tat ions i11prove and eclm:ated and informed 
c•.1~to111er! . .,.,; 11 b•.1.,· only thr q•.1,;il ity p1·ocJi.1cts. Tht>n the otllt•rs 
11•.1st incot·porate quality or they wi 11 riot s1H·v1v1?. 

1'+ POPI sho•.d.d instal 1 shower~ and eye wash fountains for the 
laboratories. The safety showers should b~ in5tJlled in the 
wullcway arec.t in the vicinity of the door of "ach laboratory. 
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Activities and Observations 

I RENPAP 

D•.1ring the •onth of nove•ber PIJJ.'I conducted a a.:orh~t.oii c>11 
the q1.1al i ty control of pesticide for•1.1lat ions. this woa·ks:1op was 
well attended and focused on analytical •ethodology and hands on 
training utilisin~ HPLC, GLC and other analytical techniques used 
in the analysis of pesticid~s. 

It was obvio•.1s that this .. ,orkshop had benefited fro• the 
reco••endat ions and observations of previo•.1s workshops. M•.1ch •ore 
hands on training gave the attendees helter tr~1it1in~ in the 
q1.1ality control of pesticides. It is this writer's opinion that 
the attendees were very well satisfied with the worlc~l1op. 

Two lect•.1res were given in this workshop. 
abstracts follow: 

<a> Ch1ality: The ro•.1te to s•.1rvival 

11tle~ and 

Abstract : lhe history acid necessity of tl.e q•.1~l1ty 11ove11ent 
as a •anage•ent tool was outlined. The seven steps of a quality 
progra••e were illustrated by an eKa•ple <Marquette National Banh 
of St. Pa1.1l, l'linessot.-1> followed by the application of the 
q1.1ality •anaQe•ent process to an analy!.i~ of the l<E.Nl-'f.lP 
progra••e. 

(b) Ch.1ality: lhe consu•Pr point of view. 

The pri•ary thr•.1st of any quality proqoram11e is c•.1sto•er 
satisfaction. "the relationships were pointed out bet .. 1een 
analytical tests <which were en•.1•erated 011 pest icidal 
for•ulations and raw •aterials> with cu!.to•er exp~ct~tions and 
s~tisfaction when tt1ey purchase and u~e a pesticide for•~lation. 

I I POP 1 

A Technology Transfer 

Additional tools are needed to assist in the transfer of 
pest1r.idP. for••.1latio11 technoloqy fro• POPI to the pesticide 
ind•.1str·y. Ju the .:\ftprnrJi1: to this report is a !.•J!Jl!C!·tP.d for111at 
for a "Specification sheet" on one of the PDPl's developed 
for••.•l~tion!'. A shret s•.1ch a~ this co•.llu contain the entire 
•es5ag1? when pri11tr.•d 011 two sid~s of a sJn~lP. sheet of paper. 
S•.1ch a fact sheet !Ollo•.lld lie dist;rib•.1ted to Jndlirn pl'!.t 1c1de 
co•panie!i to s<1licit interest in the trchnologies. Then each 
•ailing sho•.1ld be followed •JP by a phone call or personal visit 
by a Pl>PI r·l'presenl:at ive. 
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Bacillus S~aaericus For•ulation 

lhe technology s•.1pporting this new for••.1lation for the 
control of •osquito larvae is very significant. To this patent 
attorney the product has a l1igh potential for patentability and a 
vigorous progra••e for filing a pc:,te1ot application sho1_1ld be 
pursued. A skeleton draft of a patent application outlininq first 
principles of the invention, sugqested eMa•ples and the fra•ewotk 
of a clai• structure has been written up and is appended to this 
report. 
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C. Kaolin IJeposit 

POPI has a pro9ra••e for the deter•i11alio11 of th~ 

s1_1itability of indigent •ineral deposits for •-•SP. in pesticide 
for•i_tlations. PDf-'l has idPntified one laolin deposit that is of 
low density, neutral in pH and low in catalytic •ineral 
•oieties. lhere is a qreat need in India for discovery and use 
of a better diluent for use with •alathion. rhis n~w diluent 
~hould be checked for co•~atibility with •alathion and if found 
suitable should be pro•oted for use in the private sector. 

D. Society and lechnical Service 

POPI has 2q companies that are "•e•bers" of PDPI. PDPI also 
needs to provide s•.1fficient services to their •e•Llership s•.1ch 
that they will wish to cor.tin•.1e their association with POPI. 

lheref ore, it was suggested to PDPI that they offer one tree 
technical service to their •embership. Such s~rvice could assist 
POPI learning •ore of the technical needs of private industry and 
have the additional benefit of ce•enting relations with their 
•e•bership. 

E. New Technologies 

PUPJ and HIL were put in contact with two new technologies. 
Mr. Joseph Haynes, P.-esident of ACD Inc, l-1as introduced to Dr. 
Dh•.1a. Mr. Haynes explained and offered to HIL ne"' technology 
involving a stabilized p1•opionic acid fot••ulation tltc.\t prevents 
the onset of aflatoxin on •ai=e, ground nuts, wheat, etc. HIL is 
interested in the technology and is exploring it more fully. 

Mr. A.J.A. Bud Brown, Senior Liaison Officer of Johnson Wax 
will •eet with Dr Dhua the day this •anuscript is being typed. 
He will offer to HIL a partnership for the sale and •anufacture 
of household insect aerosols. These products, as well as the 
piopionic acid co•position above, will be •anufactured in India. 

F. Public Relations 

This wt•iter was very fort1.1nate to have three oppoti.mities on 
this •ission to give so•e degree of publicity to the POPI effort. 
On lhursday, Dece111ber first, we were the invited gu~st on a 
national TiJ 111orning progra111 hosted by Mr. Deepak Vohr:l. In two 
seg111ents, seven 111in•.1te~ in total duration, Mr V"lwa ~sJcPd 111.:rny 
g•.1estions relating to PUPI and the pesticides lnd•.1~try in !nd1Cl. 

lu c., ,3(1 mi111.1te r;.1diu interview <Delhi Ch .. ,nnel £') taped on 
1/12/08 and clin~d u11 4/12/88, Or. Dh•.1a, Mr. f4oori <Afganistan) 
and this wr1tPr r·e~pi:Jnded to q 1.1estions on pesticides, PIJJ:.•I, 
RENP~)P, SClfety of foud etc. 



On tl11.n-sday, Dece11ber 8th, at this writer's invil<1l1on, M1·s. 
Patricia Haslach, <.\oric•.11 tm·•1l attaclu~ i11 t.111• fl•e1·ic.:.;:u1 L:11IM ... sy, 
visited the HIL co•ple>e in Guryaon. She was very plea~rd to have 
learned about this progra• ~nd will revisit Gurgaon with several 
of her associates ~t a future date. 

G. lnd•.tstrial Liaison 

During this • i ss ion there were p1_1!Jl ic annr11.mce•ent s of three 
new pesticides being introduced ihko India. The three pesticides 
were Retho•yl, thiazophos and fenpropethrin. Indian co••ercial 
outlets for these •aterial will be Coro•andel, Rallis and Hoechst 
India. A draft letter to Coro•and~l and Rallis was sub•itted for 
•anage•ent review. The letter proposes a joint R&D effort to 
develop a dispersible granule for•ulation for •etho•yl and an 
e•ulsion concentrate for fenpropethrin. 

A two day trip to Bo•bay was scheduled on two occasions to 
visit pesticide •anufactures and laborat~ries. Unfortunately, on 
both occasions, it was i•possible to get confir•ed seating on 
flights to Bo•bay and the trips were cancelled. This writer 
regrets very •uch the inability to make such contacts durin~ this 
•ission. POPI •ust establish close rel~tions with the pesticide 
industry in India and to learn of their technical needs. If this 
consultant should have the pleasure of another trip to Ir1dia, a 
•ini•u• of half of the 11ission sho•.1ld be spent in prep1·ogra1111ed 
and advanced air travel booking to priiwary pesticide companies in 
all seg•ents of India. 

S1_111111ary 

A review of the observation~, reco•111endations and activities 
enu11erated in this report illustrates the fact that the focus of 
this •ission was on •arketing, planning, pub!ic rel~tions, 

patents, transfer and acquisition of technoluyy, etc. There was 
little activity this ti•e directed to the i•prove•ent of the 
technical experti3e of the staff. As this progra11 shifts to 
phase II this cli.:m~e in the activities of ccms•.1lt.ants will 
increase in i•portance. 

• 
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For•ulation Specification Sheet 

Carboxin 40 SC 

Active Ingredient 

<5,b - dihydro - 2 - •ethyl-1 "1-oxathi-ine-3-Co:i1·boxariilide> 

Use 

Larboxin is a syste•ic seed ~nd foliar t1·r~tment fun~icide 
which controls basidio•ycete type of f1.1nqi, s•Jch i:'S sm•-•ts on 
barley, oats and wheat 

Co•position 

Carboxin 
Dispersing /wetting agent 
S•.1spendi ng agent 
H•J•ectant 
Water 

Physical Properties 

Appearance 

Specific gravity 
pH 
Vi~c1>sity 

St>tting 
Particle size 

Reqistration Stat1.1s 

,.,,,,.,_. f C\C"l •.wing Proce s ~ 

Manufdct1.1ring cost 
per liter of '•('1- ciwbo>1111 

41.~1-

7. (IY. 

•). 351-
9. 01-

Balance 

Pinkish red st."lhle s•Jspension 
with a faint odor 
1. 1 '+ 
., • (I 

750 cps 
Less than 11-
901- ( 5 •Jll 

~1)1- ( 2 tlll 

Pendirig 

1. 
':• ..... 

Ulc11diny 
I.fat •illin~J 
Packaging 

P.a .. , 11.Jt er iJ 1 s 
Pc.1Clco:\~ l llij 

Utilities 
Overhead 
Total 

125. Ed Rs 
2 J. bf.. 

1 • (1(1 

1 1. (l<j 

159.36 



- 12 -

Quantity for• req./kg seed 

Cost/kg seed(before •ark 
up to consumer) 

Cost savings over 75~ wp 

Laboratory Bioassay for 
100~ control of loose s•ut 
in wheat 

Carboxin 40 SC 
Carboxin 75 wp 

2.825g 

Rs. 0.51 

14~ 

1.130 g 
1.50 

Features and Benefits of carboxin 40 SC over Carboxin 75 WP 

1 Cheaper to custo•er for unit package 
2 Freedom from dust 
3 Greater ease of handlinq 
4 ffeduced •a•malian toxicity 
5 Reduced phytotoxicity 
~ Non-flammable 
7 Ease of dilution with water 
8 l•proved biological activity 
9 Better and •ore uniform seed coating 
10 More economical for user 
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Suggested letter to PDPI •e•bers 

Me•ber 
Society of Pesticide Formulations 

Dear 

In an endeavour to learn •ore about our •e•bers and their 
pesticide for•ulations needs, PDPI is offering to society •e•bers 
a one ti•e free service in any of the following areas; 

Orea <l> Quality Control check on one of your finished 
fot·l!•Jlations. lhis quality control will include the following: 

<a> ~ active ingredient 

<b> measure•ent of critical physical properties appropriate to 
type of formulation 

<c> Suitability for use in application euipment 

<d> Bioefficacy 

Area <2> Formultion stability studies 

<a> determine for•ulation shelf life in and outside packaging 
container. 

Duration 3 months 
Te11pert•.1re 50 C 

Area <3> Safety inspection of manufacturing plant will 
include recommendations for improvement. 

Area <4> Inspect •anufacturing process and recommend •ethods of 
i•prove•ents. 

A second phase of service is available if the •ember chose 
are, <2> for his free service and investigation shows a proble•. 
At the reuest of the •ember a formulation i•provement develop•ent 
programme will be conducted with the •ember paying only 50~ of 
the cost of services. Members are assured that the results of any 
of these investigations will be held confidential between POPI 
and the member reque~tor. Such information will not be divulged 
to HIL, the Government of India or any oth~r third party without 
the expressed permission of the •e•ber reuestor. 

I Jook forward to your early response. 

Very truely yours. 



Title 
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Dr. WADE VAN VALKENBURG, UNIDO REPORT SUPPUENT 

Skeleton Patent 
Application 

Water Habitant Insect Control Coaposition 

Abstract The process of controlling water habitant insects 
involves the use of a co•position consisting of an insecticide, 
a hydrophobic oil, an oil and water soluble aliphatic alcohol and 
an hydrophobic surface active agent; said co•position being 
spread upon water containing insects, whereupon the resulting 
thin fil• of insecticide co•position spontaneously breaks into 
•icro particles which subsequently are ingested by the target 
insects. 

Mosquito larvicidal for•ulations freuently are co•prised of an 
insecticide solubilised into an oil based for•ulation which, 
when placed on water, spreads to a unifor• fil• on the water. To 
affect biological activity the aosquito larvae •ust co•e in 
contact with the spread fil• when the larvae coae to the surface 
of the water. The co•position for•s a fil• on the larvae and 
controls the insect through contact action. 

Such •osquito larvae control fil• on water suffer the 
disadvantages that the fil• is frequently broken open by wind 
and/ or wave action. Such broken fil•s allow the larvae to escape 
the lethal action of the insecticide. Other disadvantages include 
Cl> thin fil•s of such pesticides are easily degraded by sunlight 
and other environ•ental factors and <2> the fil• aay deposit on 
the insect too s•all a quantity of insecticide to cause •ortality 
of the insects. 

Detailed Description of Invention: 

We have discovered a unique insecticide co•position which 
offers a unique process for the control of insects that live in 
or on water. The process for the control of insects is as follows 

<1> The co•position spontaneously spreads co a thin fil• on 
water; 

<2> This thin fil• then spontaneously breaks into •icroparticles 
containing insecticides: 

<3> Mosquito larvae and other water insects ingest the •icro 
particles and succu•b fro• the toxicity of the insecticde. 

This process is illustrated in the three pictures A, B, and 
c. 

In picture A the insecticirle co•position has been spread 
upon w•ter and spontaneously for•s the rivu~tttes containing very 
s•al l nodules. 
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In picture B the nodules are growing and the connecting 
capillaries between the nodules beco•e s•aller and weaker. 

In picture C the nodules have broken apart into separate 
•icroparticles containing an insecticidie. A •osquito larvae is 
shown at the water surface feeding on the •icroparticles. 

The co•position suitable for this insect control process has 
a nu•ber of advantages over co•positions of the prior art. These 
advantages i~clude: 

<1> The co•position spontaneously for•s •icro particles when 
placed in contact with any water surface. 

<2> Because •icroparticles are for•ed the insecticide is 
degraded by sunlight at a •uch slower rate than will occur in 
insecticides cast on water in the for• of a thin fil•. 

<3> The taste of the insecticide is 
insect by a thin fil• of oil which is 
insect. 

•asked 
edibly 

fro• the feeding 
attractive t~ the 

<4> The size of the •icroparticles is appropriate for ingestion 
by water habitant insects. 

The co•position of •atter, the specific ingredients and 
their physical properties are described below. 

The co•position : The co•position •ust be a liquid at 
te•pertures about 40 F and said liquid •ust spontaneously spread 
upon the surface of water. In order for any liquid to spread 
upon water there •ust be a favourable relationship between the 
surface tensions < surface energy> of the co•position of water 
and of the interfac~ between the co•position and water. 

The surface tension of the oily co•position is identified as 
'(,0 the surface tension of water as '(.; and the interfacial tension 

between the two phases as Y~ . In order for the co•position to 
spontaneously spread there •ust be a positivie spreading 
coefficient <S> which is defined as an inbalance of surface 
energies. The spreading coefficient is •athe•atically eKpressed 
as 

s = )'&-) - (, Ve/._, 
Th•.1s for the insecticide co•position in the instant 

invention, s •ust be positive. 

The insecticide s The insecticide •ust be toxic enough to 
control the pest, •ust be a solid particulate •aterial having a 
particle si~e of 5 •icrons or s•aller and •ust be substantially 
1nsol•.1ble in the oil ph•se of the co•position. It ••JSt also be 
substantially insolublP in water and hydrolytically stable. 
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So•e s•all so1'.1bility of the insecticide in the .J4•Jc·o•_1s .::ond 
oil pha~-es is tolerable. In the oil phase sohtlnlity or tlir 

insecticide sho•.Jld be low eno•Jqh su that tliP event·-•~l 
•icroparticle will still be edibly attractive to the• it1!ir.ct. 
Solubility in the aq•.Jeous phase should be fairly •ini•ised to 
insure that the •icroparticles have an adequate period oi 
biological activity. The insecticide •ay b~ present in the 
co•position at a •ini•u• of 0.1~ to a •axi•u• of 7~~ 

The oil: The hydrophobic oil ••.Jst be water insolt.Jble and 
pri •ari 1 y co•pri sed of aliphatic hydrocarbons. It •ay be 
co•prised of a single oil or a co•bination of oils. Jhe oils •ay 
be a vegetable oil type, petroleu• distillate or a s•)nthetic oil 
that is funda•entally hydrophobic or insol•Jble in wate;·. It ••.Jst 
have a specific gravity less than one. lhe co•r.w~ition wiJl 
contain oils in a percentage by weight of fro• beb-1e~a five and 
thirty per cent. 

Alcohol The •ost i•portant physical propprty of the 
alcohol is that it ••Jst have between theo selected oil ~nd .. ,ater, 
a partition coefficient in the vicinity of one <Hid optimally 
betweeon 0.1 and ten. By the tera partition coefficient one •eans 
the> ratio of the sol•.Jbility of the alcohol in the oil to Llw 
sol•.Jbility of the alcohol in water. By indicating a partition 
coefficient in the vicinity of one it is stated that the alcohol 
••.Jst be approxiaately eq•.1al in solubility in both watr-1- ;md oil. 
This is a •.Jnique property which occur!> .. ,ith alcohols '-'P to ·3bo•.1t 
fo• .. n- or fi•1e carbons. The higher •olec•.Jlar weiqht alcohols are 
•ore de!>irable as their sol•.1tion into the aq•.Jeo•.ts plt;1se ti\kco; 
place at a •ost dC'siralJle t·.::ite. The alcohol ••-tr.t b•:· p1·i111arily 
aliphatic in nature, lwancht!d or unbranched, !.at 1.u-at ed 01· 

•.msate.ll"ated .;tnd •'-''I be pri•ary, secondary or te-rt iary. Thtc> 
alcohol is pres~nt in the co•position at a percentage by weight 
of between five and thirty pl?r cent. 

lhe Surfactant A surface active agent is defined as a 
•olecule ~1ich teonds to have a higher concentration on the 
s 1.1rface ot a liq1.1id, with .. ,hich the s•.Jrfi\ctant i!. 11i>tcd, ttw11 
present in the b•.Jllc of the liq•Jid. To facilitate this type or 
behav i o•.ir a s1.1rf act ant is freq1Jent 1 y co•pri sed of t .. 10 seg11e11t s, 
one lipophilic <oil loving> in nat•.Jre and one hydrophilic <water 
loving) in nat•.Jre. An hydrophobic or lipopnilic 1.1ortior• is 
freq•.tently co•prised of alkyl hydrocarbons or alkyl .:wom.:.1tics 
tr.at conti\in C:\ n?,:\Ctive alcohol or acid im1ctit•t1•d1ty. Ori 
increase in the de~.Jrt.- of lipophilicity is acco11µlisht>t.l "'l1r.11 r.0111e 
propvlP.ne oKide i5 .:1ppr!r1dt>r:I to ,·u1 alt·,.•,:1dy lipopltiJ11: 111oir-ty. 
lfydrophilicity io; ~r.c:o111plishcd l.Jy esteriryirtr1 ;•:: .dcoltol rJ1 
addi11g ethylene O>cide to the •olec1.1}e. n S•.1rf.:tct.:rnt of c:ltoice lS 

111ade by the Wyandote Clte•ice1lCco and sold ;15 Pl•.0•011ic •••••••• 
It's co11position is. 



.. 
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The physical prc.•perties of s•.u-facta11ts at·e t.~ha1·actp1·1c;etJ b;· 
a n•.••erical syste• call('d HLB; hydrophili:= lipot.ile b.,L.mr.l.'. It 
is a n•.1•bering system with the fiy•.u-es r1.1n11i11y f1·0• c.•bo•.1l 011e le.• 
t .. 1enty five. The high n•.1•bers are very h-,·drophilic- .. 11t1lr tlte low 
n1.1•bers are l ipophi l ic. It has been ascl.'rt.\i11ed th<.\t l..:he 
stirfactants of choice in the invention ••.1st ha•.1e an lll.H or !".c·ve11 
or less. The surfactant Ni 11 be present ~etl-u~en cne •. rntl lhirt).· 
pc:rcent by weight. 

Other lngredicmts : The co•positio11 is not li11il.~d to the 
aforeaentioned ingl'l:~dients. Other •aterials •ay be i!ddi:d s1.1c:h .:.s 
suspension stabilizers, anti ox id ants, U. V. st •"lbi l i ::r-i·s, b1.1f re rs 
and the 1 ike. 

1 he above co•pos it ion is co•pounded or proce!.~. ~d, i 11 the 
instance of a solid insecticide, by .. u~t ail ling the in~ecticide, 
in the presenc~ of an equiv~lent a•t>•.mt of the oi I C'f cl1oice, 
until the particle si=e of the insecticide is all substanti~lly 
at five •icrons or below. 

The balance of the ingredients are then grad1.1ally added by 
conventional •ixinq tech11iq•.1es. 

It is believc.>d b•.1t •.mproven that the process uf for•ing 
disct·ete •icrop .. H·ticles on the surface of water is acco•plished 
by •eans of the followi11g sequencE!' of events: 

<1> The insecticide composition 
water whereupo11, Llec.:a1.1se of the 
the oily liquid spreads to a thin 

is placed on the s•.wface of 
positive sµrE•r.uli11~1 cuef ficient, 
fila on the "'ater. 

<2> The alcohol begins to diff•.1se to the oil/ .. ,ater i11ter·facP. 
and begins to 5olt.1l.Jilize in the aq•.1eo•.1<; µlt.~,Sf!. This t~mJ5 tll 
increase the interl.:\c:ial tension, C<.t1.1!.ir1~ thC' ~µrc.-ldiflf] 
coefficient to beccme negative. Thi5 ca1.1se5 the fil• to bt·c.>~I< and 
the fila on the surf~ce to retract into riv1.1leltes 

<3> As the alcohol now continues to diff•.•se L\way from the oil/ 
water interfact>, the sm·factant increases i11 conc:e11tralion .:'It I.he 
interface. This happens beca•.ase the s•.wfactant is iu:ooluble in 
"'ater c:md he11ce, .:ls the alcohol sol•.tlJili:::es 1n the <.1rp.1c>t"JS phase, 
the s1.1rfact.:mt is left belii11d at the oil I Wrlter i11ter·f,lce at an 
•.1 n st ab 1 y h i g h con c c n t rat i on. l he rat e o t d i f f •.1 !j i on a" d 
dissol•.ation of the alcohol .. lill be gre.lter in arecls \'11iere the 
riv•.1lettes have the highest radii.is of c1.irvat1.11·e. Thir. 111c.:rns th<.1t 
the interfacial tr.11si1>r1 in these regions will be higltrr in the 
region of c3 tdgher· rAdi•.1s of c•.1rvati.1rr th.:m it i~. ir. tl1P 

capillaries. This C<.l•Jsc•!; an imbalauct? of s•.1rfclce tL'll'~to11, Ci1ll1"?d 
a "M.:\rc:i11go11i effPc:t", c:c:\l.1siug the oil in tht• c::<.1pillariC'~ t.u 11ovt• 
to the nodules to t>q•.1i librate the s1.1t·fL\ce enl.'t•Hit.>~• • 
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<4> The nod•.1les grow at the expense ot the ~apillariC'~ •.111t1l tilt' 

capillaries are depleted and the nodules beco•t? int.Ji·.-iLh1al and 
discrete •ict·oparticies. 

lhis in•Jention is f•.1rther illt.1str.:1ted tJ•.1t not li•itPL.I b~· tl1c• 
fol lowim1 e:<a•µles. 

Note : E::><a•pl~s sho•.1ld i l l•.1strate the fol lowing: 

Each e><a•ple will be to ill•.1str .. lte a sin!}le point. ll1•.1s, tu 
show oils that are satisfactory, •ake a single type co•position 
where the insecticide, surfactant and alcohol are constant and 
the type of oil is varied. ~how hol-1 this vat•i.:ttion .~rrect!". tltr
for•ation of •icroparticles. Henc{! the following e>(a•ples sho•.1ld 
be developed to illustrate t11e invention: 

(1) Vary the oils. Then having selected the •ost vi.:oble •ils, 
characterise the• in ter•s of che•ical and physical propr:t·tie>s. 

<2> IJat·y the alcohols to detet·•ine those that ;;1·e •osl.· 
s;1tisfactory. Ogain cha1 <-•cterise the• u1 te1-•!· uf c.lw•ical ancl 
physical properties. Critically deter•ine the •ini••.1• •u1r1 •d1<i••.111 
concentration of the •ost desirable alcohol. If possible •ei"•S•.ire 
the partition coefficient of the alcohol between the chosen oil 
and water. This •ight possibly be done thro•.19h •eas•.ll"eMent~ of 
the inde>< ot refraction. 

(3) Vary the surfactants as a function of HLB. lry c;everal al 
the op~i••.1• HLB and characterise the• in ter•s of sti·•-•cti.we .:.n<J 
physical properties. Critically deter·•ine •ini11•.1• a11d •axi••.111 
concer.trat ions. 

(4) Vary the insecticide. First try sevr-ral solid!. 
there is any difference in pet·for11ance. Secondly 
liquids. Dees it •ake anv difference whether or not 
insecticides are sol•.1ble or insol•.1ble in the uil ph.:.:;e? 

to see if 
try so11e 

t h e 1 i q •.11 d 

l-Ji 11 11o~q•.1ito larvc3r. ref•.1se to ral '"' i11~.ec:t icich· tt1.°'t lt.:1•, 
partial sol•.1bility in th!? oil':> If the in!.ecticide is a liq•.1id, 1s 

it dispersed in the oil? ls particle size of the c.li~pers1on 
critical? 

Suggested clai• structure: 

1. Clai• to a proct's~ of 
•.ts i ng a co•pos it ion cont"' in i nq 
terms. 

t:ont1·olli11y w.:~lt>t' tiabit.:rnl insL•ct~. 

the fo•.ir it1qrt>die11ts in qerie1·a1 

2. Clai111 to a co11po-:;ition of 111attt>r for the conl1·ol of ill!.t'Cl!: 
and describe co11position ifl generr.'l tt!r•s. 

3. Uept·t1tJ1.111l claill!:i de!:i<..Tibinq a clil!.S of il ~IJt'l:JI Jt' ir11.,1·cuit'r1l 
in 11e111.n·.J I t e1·11s. 

4. 

c: 
""• 

Dependent cla111s givin~ exa•plt•s of •e•tJers of I.Ill' r.Li!".o;. 

Depr> 1dent cJai•s giving preferrerJ 111divid•.1L1l Jll!'Jl'"cJiento;. 

' 

• 




