
ACTION MEMORANDUI4' IVM 
TO: AA/TA, Dr. E. J. Lonp) 

THRU: TA/RES, Miloslav 

FROM: TA/AGR, Leon F. Ilesser
 

SUBJECT: Microencapsulation of Pesticides
 

Problem: Current pesticide application to livestock for control 
of insects and ticks, which are vectors of disease, is a costly 

and repetitive process. Often, cattle must be dipped or sprayed 

at least week.y with insecticides. Even under such stringent 

regimes pct control is limited in effectiveness because of the 

tendency of insects to develop resistance to commnonly used 

insectici des. 

Purpose of Research: This proposal is designed to study the 

feasibility of -microencapsulation of repell.ants or pesticides, 

particularly natural pyvethruui and synthetic analogues, to extend 

their viability for a longer length of tiwe. The reasons for 

concentrating on pyrethrum or sil .ar compounds is that they 

have not as vet shown the tendency of insect resistance commnon 

with hydrocarbon or organic phosphorus compounds, and they are 

biodegrarkible. While the principal concern is the control of 

tsetse flies, it could be equally effective against biting flies, 

ticks and other insects that pIiy upon grazing livestock. 

Th:is research is ai-r.ed at the identification of both materials 

and methods that can successfully be used to apply pesticides and 

repellents by the microencapsulation t-,chnlque. The techlique if 

successful will have a substantial impact on more effective 

livestock production at lower cost at all levels of farm animal 

ope rat ions. 

Discussion: licroencapsula Lion of pesticides is a new and potc,-tally 

productive system for reduc-ing the volume of pesticides necessary 

for control, increasing the viability and length of actions of . 

pesticides and, in this specific proposal, to enhance the effectiveness 

of the highly potent pesticide, pyrethrum, wbich has a short half 

life when exposed to sunlight. 
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Pyrethrum is a natural pesticide which has iiot yet shown evidence 
At


of producing resistance by insects inzluding the tsetse fly. 


the same time, it has demonstrated strong repellant characteristics
 

ideal candidate for formulations which may extend
and is thus an 


its activity.
 

small farmers.
Furthermore, pyrethrum is a valuable cash crop for 

technique of micro-
Successful extension of insecticide activity by the 

would result in its expanded exploitation.encapsulation 

is one of the most effective arthropodRationale: Pirethrum 
yet it has an unfortunate characteristic of

pesticides knowni, 

losing potency in exposure to sunlight. Pyrethrum is a naturally
 

occurring plant Chrysanthenum cincerariaefolium 
 in Africa and other 

on poor soil and is an ideal 
parts of the world. It grows well 

crop for small farm operations returning a relatively high income 

It is also ideally suited to a cooperative
for very little investment. 


production, processing and marketing system.
 

Pyrethrum is a non-persistant bio-degradable insecticide/pesticide 

stringent environmental protectionthat meets all of the most 


requircments.
 

considered by many donor
The ex.ploitation of this crop has been 


and TA/AGR has long been interested in a way of "getting

agencies, 


on how to use it effectively and at the same time
 
a handle" 

on our help the small farmer producer.
capitalizing mandate to 

University of
TA/AGR solicited expressions of interest fron the 

California and Oregon State University on microencapsulation 
or
 
no

other means of exploiting this crop and has to date received 
Pennwalt

formal proposal. The attachied vnsblicited proposal from 


to fit very well into a small research proposal.

Corporation appears 

or ticks for toxicant or repellant activity are
 The target insects 

States and thus the action of the delayed

not present in the United 
Israel

release materials cannot be evaluated in this country. The 

Institute for Biological Research maintains colonies of these insects
 

tsetse flies and Oiithodorus ticks)

and tick species (particularly 


and is in a position to test the compounds developed at Pennwalt
 

Corporation. A subcontract, details of which are to be drawn up for
 

AID, Peunwalt and
will relations betweenapproval by AID, control 

the Israel Institute for Biological Research.
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~~the relimnaoia1reerch17,Tios mproal Iovecutfuhs~logy and 'Eolgend' :IIERevhie: habo'tdisiI :::, :!:', 
Ofieof' TAB/AGR and with theT/1dfie I 4 as 

discssddwith Dr." Virgil. Freer! of Oregon State University and with 
ouler personne 4ftePs agentrogram In,addition;' he 

~draft proposal"wsL-discussed with, the Pyrethrum Bureau in Kenya 
',which enthusiastic-ally supported, the initial research and. indicated 

interest in aparticipationin possibly subsequen~t field trails shod d
 

i;<,th&preliminary research prove fruitful.: .';*
 

cost of tjs research to" determine thef6fectiveness ~
 
~Q&.. 

-The estimated 
,micrbencapsulated pyrethrum on African arthropods (ticks and.
 

Ti tsetse flies) under laboratory conditions is expected to be $35,000.
 
11"of 


4 Pennwaltl' Corpration has inaic-ate'dca capabiliibV and) intetest in, 

carrying out this research In the event that.tlis research activity
 

iJs approvied,"' the work is to start on or about March 1977.- It will 
...~9j.%>itake 12 months to complete the research. ;.
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Research proof that microencapsulation is found to be an 

effective method of applying repellants and pesticides for the
 

control or eradication of vectors will represent a major break­

through in AID's efforts in vector borne disease control.
 

Recommendation: That you approve this Small Research Activity 

at the level of $35,000 

APPROVED: -____-_ _"___-

DISAPPROVWD:
 

DATE 10 -7 



Project Statement
 

A. Project Summary
 

1. Statistical 

The use of microencapsulated repellents and pesticides 

to control or eradicate vectors causiiig parasitic diseases in 

cattle in East Africa,
 

Contractor.: 

Pennwalt Corporation
 
Central Research and Development
 
900 First Avenue
 
King of Prussi.a, Pennsylvania ].1406 

Status: 

Small Research Activity: New
 

Total Estimated Cost:
 

Through AID/ta -- $35,000
 

(Research for 12 months) 

Principal Investiiators: 

Mr. Joseph Simkiri, Senior Research Chemist 

Central Research and I)evel.op.nen1 t 

Pennwalt Corporation 
900 first Avenue 
King of Prussia, PA 19406 

Dr. A. Tahore, Research Chemist 
Israel. Institute for Biological Research
 

Neso-Ziona, Israel 

Project N.ana pcer: 

Nels Konnerup, TA/AGR
 



2. NarSummar 

f f e s-*a-u*iqu - means-,- 44 

ge s g f'sch 

or sticand pesticie-re sianlficatily,rlesmicroetbneaiVurat. rellent 

)e S 

'af'roposalih c is d,1med, at 'exploiting tehe[',:tei;
inh naturlfom Thprosl which 

advantages offered. by microencapsulation in, control 6-ndc1Ior'-eradication 

of vectors causing parasitic diseases in cattle In East Africa, can 

be summarized as follows: 

a. MicroencapsulatUOn' of "'natural pyrethrum; and 4 c6ther 
epellents and pesticidas, with a proven'record f toxici'ty or repellency 

c 44to the' specifid, vectors, namely bitin 'flies and ti'ck 

capsulated
b. Preliminary laboratory evaluation of'the 


products on suitable insects or arachnids to monitor wall parameters that 

the release rate of the active -ingredients.determine 4 

c. Laboratory 'evaluation of elected encapsulated materials 

This -part of the prga.wl be carried out at.on,,target- vectors. .4, 

the Israel Institti~e of Biological Research '(IIBR) j 

B. ,Research Purpose and Expected Products 

1. A number of approaches for improving the technologyof 

controlling pest infestationsin agriculture have been.developed in 

recent ya: One 'of these noveltechiquCs is referred to as 

microencapsulation. 

{ Althougheradication of blood-sucking insects using 'pstiid.es 
. ... .... . ... ,, 1 to eradicate4 .' . 7 [ = 
0 . ... . . ... ..1 1 . . the history of. the programshas been an attractive gal, 

the tsetse flies in Africa suggests that more is needed than just an 

- effective pesticide. Factors' sch as thegeconoics of the region, the 

of the farmers, the pairticularprocedureS forcattle-raising practices 
an
condu'ctin, the programs, and the regional 6limate," all play 

importan r Ole in determining the success of eradication pograms. 
canMoreover, if eradication programs are notc.conducted properly they 

4,::r
2 ;' {, -.4 

..... i) ; ':;:Jof resistant strains of 44 the vectors..-. ii 
lead tothedevelopmnt 

can act botha repellents and pest
The usesofch cals that 

is nwaatrativtoproectthelivstok fom.the bites of vectors 

andhene fom.thedisase Indeda pesticide0thy tansit. 

theivectors aftar contact;~may not be able to creepabntle ofbiting ttrg
 

the d±seasb',. It is impor.tant-- 'of
,the -vectors adthus transmittal of 

course,_ tihat the repellent-pesticide co-mbination b'2_J OOZ: Rffcctive,
 

hanldle, anld safe to livestock apld humans, C)-4~44
44~4inepeSnsive,, easy to 

http:pstiid.es
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excellent candidate for this applicationNatural pyrethrum is an 
a very effective repellent andbecause it has been found to be both 

a toxica't for the vectors under consideration. However, it tends 

light, thus losing its activity.to decom Inse rapidly in ultra-violet 

It is believed that this shortcoming could be minimized by micro­

encapsulation. 

provide a mechanism2. 	 It is expected that this research may 
of a well proven effectivefor prolonging and extending tlh. efficacy 

than the target pestpestioide with little or no hazards to other 

encapsulation technique also may significantly reduce thespecies. The 
tendency of psticide resistance by reducing second generation 

longer lethal action.survival of.pests through 

-tIae the ResearchC. Silnificalce and for 

Major parasites causing considerable damage to cattle in tropical 
These parasites are transmittd areas are classified as hymoparasites. 

such as ticks and biting flies.to cattle and other Irwimals by vectors 

cattle becer.c infected with
For example, in some parts of Africa 

tset e
"Nagama", a disease caused by TrypanomeAs and transmitted by 

the genus Glossina. A coosequence of such infection is that
flies of 

in that continent cannot
about 4.5 million sq are miles of land 	 be 

in Africa are also subject
used for cattle raising. Similarly, cattle 

to them by infected tick, 

to diseases caused by hemoparasites transmiLtd 


of Ornithodoros and Rhipicephalus.
of the species 

of physical, biological, ai d chemical control
A variety of methods 

been over the past several.
and/or eradication of vectors have tried 


have been made to treat infected cattle
 
years. In addition, efforts 

infection.
with drugs and healthy cattle with prophylactics to prevent 


vector appears to be the most pzactical.

However, eradication of the 


control measure.
 

i.e.,or eradicate the vectors,Chemical agents used to control, 
recently, organochlorine compounds.

biting flies and ticks, were, until 
effective ii. aradication of the

Although the latter have Mcen fairly 
use elsewhere have 

vectors, cases of environmental damage in-their 


prompted evaluation of other insecticides. In one such evaluation,
 

ladaway compared 29 diffc rcnt pesticides and found that resme thrin and
 

flies. Naturaleffective against tsetsefenthion were. among the iuast 
studied the efficacyin this study. Galunpyrethrum was not included 


in prevent ing blood-sucking invertebrates

of some chemical repellent:: 

that, with the exception of natural
from biting livestock and concludad 


the currently available repellents cannot be completely

pyrethrum, 

from biting livestock.relied upon to prevent the vectors 

A
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Microencapsulation of insecticides prolongs their efficacy
 

to allow the number and rate of required applications tosufficiently 
be reduced. Oral and dermal. tests with laboratory animals indicate a 

significantly reduced mammalian toxicity for microcncapsulated 

insecticides.
 

D. Plans to Coordinate and Link Research 

This is a Small Research Project to be completed in approximately 

one year. Nevertheless, the prime contractor has coordinated research 

and research testing with an experienced research unit in Israel which 

has in turn important linkages with ICIPE and the Pyrethrum Bureau in 

East Africa. These linkages provide an avenue for expanded field 

test.ing of research results and possible application of more effective 

and safer pest control systems. 

E. Plan to Facilitaite Utilization of Research Results 

moreThis Small Research Activity may develop pest control systems 

effective than those now existing. If this proves to be the case, 

ICIPE and the Pyrethrumn Pureanu hve indicated an interest in an e.xl-anded 

field trial program. The results of this research will be incorporated 

in proposed Vorkshops in the Pesticide Management Prog,ram. 

F. Mana gcmnt _Consideration,. 

The Livestock Division of TA/AGR will be responsible for project 

management. The project officer ,ill coordinate activities of tle 
and the interested institu­prime contractor, the subordinate contractor 

tions in East Africa. 

An evaluation will be held before the termination of the contract 

and a teal, of experts will determine the level of research accomplishment 

in respect to extending the investigations to field level trials. 

G. Technical Review 

A technical review by the team of experts will indicate the 

future course of proposed action.
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H. Research Project Design.Method 

The research design of this project is primarily to test the 
concept of microencapsulation as applied to pyrethrum. 

A basic encapsulation technique has already been developed for 

these pecticides; therefore, tailoring of the capsules for optimum 

performance in the intended use should be relatively straightforward: 

Preliminary screening of the ecapsulated materials will be 

carried out at Pcnnwalt's facilities and will involve the use of 
common house f].ies and, possibly, ticks. 

The more promising encapsulated materials, as determined by 

the preliminary in-house screening, will be sent to IIBR for testing 
against target vectors. 

The more successful encapsulated ccmpositions will be formulated 
for initial evaluation directly un th&o hides of cattle and other 

livestock. This work could be carried out in cooperation with ICIPE 

and/or IIBR. The products that show th: best results would be 

considered for field tests in Kenya. 

I. Budget 

The budget for this project is for $35,000 for one year. The 
major budgetary allocation is for research at Pennwalt Corporation -­
$25,000 -- and a ,ubsidiary component of $20,000 for investigations on 

the efficacy of products developed at Penwalt Corporation on insect. 

colonies currently maintained at TIflR in Israel. 

J. Environ'nantta] Impact 

The basic premise for this research is to explore methods for 

reducing environiental hazards caused by the indiscriminate or 
repetitive use of chemicals or pesticides which are toxic or otherwise 

dangerous to non-target organisms. It is anticipated that the results 
of this research will improve the effectiveness of one of the least 

hazardovs insecticides, increase the l.ongevity of the pesticide to 

the specific pest species, and reduce the tendency of pest resistance 

to insecticides. 


