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Heport of the meeting of Principal Investigators of WHO Collaborating Centres in Testing
and Evaluation of Pesticide Application Equipment.

The Principal lnvestigators of WHO Collaborating Centrcs ontesting and cvaloation of pesticide
application equipment met ar the International Pesticide Application Research Centre, Imperial
Coliege a1 SHwood Park, Ascot from 1215 January 1988, The meating was opened by M. R.
Bahar, Acting Chicf, Delivery and Management of Vector Control Unit, Division of Vector Biology
and Control. ile emphasised that integrated vectorcontrol is the accepted stratcgy for vectorcontiul :
but chemical controf remaing an essentia! component of this strategy. The effective, economic and R
safe usc of pesticides for vector control depends on many fzctors and the Group was requested
10 review the present programmes of the collaborating sentres, the specification and cvaluation
procedures for cquipment and identify the requitenients of small communities and individual
twuscholders for Primary Health Carc. The Agenda is given i Annex 1.

1. Status of WHO Collaborating Centres,

The following Tnstitutes are designated as Collaborating Centres:
{The list of WHO Collaborating Centres is given in Annex 1l and an example of their terms
of reference is given in Annex HI).

1.1 International Pesticide Application Rescarch Centre, Ascot, United Kingdam.

Since 1955 this Centre has ovaluated pesticide application equipment for WHO as part of

its overall programme for the Overseas Development Adninistration. The Cenie i
equipped with a series of test rigs, a spray chamber, lascr droplet size analyser and image -
analysing computer, Test proceduores are designed to assess the durability and pecfoinmance
of cquipment to detenming its suitability for ficld trals, The Centre maintains close liaison
with manufacturers in relation to the development of new equipment or modification of
cxisting equipment and conducts rescarch on the application of pesticides. Training
courses in the use of pesticide application cquipment are provided both in the LK. md
avErSeas,

1.2 Danish Agricultural Engineering Institute, Bygholm, DENMARK.
This Institute is equippcd to cvaluate farm machinery and in relation 1o pesticide
apptication, has been mainly concerned with tractor-mounted sprayers. Enitial work for
WHO has been with motorised knapsack mistblowers,

i.1 Entomwlogy Secvices, Department of Health and Rehabilisalive Services, Florida,
LISA,

Development and adaptation of equipment to suit specific vector control problems is a
primary functionof this group, which servesthoseinvolved inmosquitocontrol programincs
throughowt Florida. Training courses are provided and tcaching aids, including video
presentations, &fe prepared.




1.4. Division of Medical Entonwlogy, Banghok, THAILAND

Evaluation of pesticide application iscarried out underpractical ficldconditions o evaluate
she problems of using cquipment and its maintenance. Particular emphasis hat been on
motorissd knapsack misiblowers, asrosol gencrators and fogging equipment.

1.5 Department of Medical Entomology, Moscow, USSR,

“This Group has been appointed a Collaborating Centre 1o cvaluste equipment under ficld
conditiont. This Cantre, while strengthening its capabilities in westing and evaluation
of pesticide application equipment under ficldconditions wasengaged intesting nozzle tips
and reviewing the speeifications and sudio-visual aids on pesticide application equipment
for use by WHO Member States, '

2. Progress in evaluating equipment.

Over 70 diferont types of pesticide application equipment have beenevaluated specifically
for vector control.

Ome now compression sprayer hazmet the WHO specification, while the design of all other
similar equipment or its performance did not meet the criteria specified.

Must compression sprayers have a very small fillerhole inwhich the hand-pump i located.
While it is aceepted that the smatl opening prevents operators inserting their hand inta the
tank, the removal of the puinp to allow forrefilling canzes additional wearonthe opening.
Dcbris collected on the pump whilé it i suode the tank may be introduced into the spray
liquid. In conscquence the Group felt that the pump should be separated from the filler hole
regardless of the size of the opening. Changes in thespecification were possible provided
there were no additional problems for field use.

New plastic laminates and other materizls are  being introduced so the search for
appropriate pesticide-resistant materials should be continued, to assimt with 1he
development of durable, but lighter, equipment.

Recently engineering plastics have beenused to injectionmould spray nozzles. Inassessing
the erosion of these nozzle tips and those made from brass, stainless steel of ceramics,
it waz felt that theexpense of abrasive material could be reduced ifthe test liquid was recycted
and changed only four times at five hour intervaly during a gtandard 20 hour test.

Semc equipment such as motorised knapsack mistblowers had specified & long “running
in" period at a reduced speed, but as droplet spectra and projection of spray depended on air
output af the nozzle, performance tests needed to beconducted at the maximum engine
specd. Insome cages the fuel mixture may require adjustment during the initial operation

of the equipment.

To ossist with cvalyation and impravement of equipment, the Collaborating Centres agreed
that they should maintain cloze liaison with manufacturers of equipment and chemical
companies. ‘This wifl assist manufucturers in their understanding of the requirement
. for safe application of pesticides, and encourage them to modify equipment where
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necessary. In particular manufacturers voed to simplify some equipmen: wo that it ischeaper
smd eagier to operate and repair. One example was the uze of & compressor atready fitted
to avehicle engine toprovide air to » vortieal nozzle, thus eliminating the cost of 4 scparate
engine. However, Collaborating Centres should not issuc any certificaion ol equipment.

Equipment manufacturers need tobeenconraged to provide detailed, illustrated instruction
books on the use and maintenance of their equipment in a style that can b casily drdersiood
hy aperators and translated, where possible, into the vermacular langoage.

The invention of the clectrodynamix nozzle to apply ultra-low volume clectrostaticalty
charged sprays on wall surfaces has been evaluated with ‘field trials’ in conjunction with
the Tropical Pesticides Research Institute, Amshz, Tanzania, The new technology shows
considerable promite but fuither development of the equipment and field trials are needed.

When evaluating equipment, the Group considered that more consideration needs to be
given to safety featores including an assessment of the risk of operator comtamination due
to leakage and spillage of pesticides during field use. Other factors include the porential
for cutting the opcrator’s skin, effect of vibration, potential of fire rigk and noise levels.

Unfortunately testing of some equipment over a  sufficiently long period to assess s
Aurability iz expensive, 5o it was suggested that after initial agsessment, a limited number of
machings  should be operated on a field-scale during  which detailed data on their
performance would be collected. Such data needs to be collated sothat it is readily available
1o those who have to select equipment supplied for tenders. More information is also needed
entthe probleme which occur with dillerent equipment whenusedin the field during vector
contp] programmes, 50 thete should be a survey of the type of cquipment, number of
machines and problems encountered in different countries,  Unfortunately information
on pesticide application is spread thovgh many jowrnals, Trade mngazines ad other
publications which are not always readily available to those responsible for veetor contiol.

A computer data-base has been grarted (see WHO/VBC/R6.924) and this necds 10 b a
rnaintained and improved using betft— computer yoftware with standardisation on MSDos
{IBM compatible) computers. 4

In the long-term efTorts, should be made wo establish an *Expert System' which can be geed
to advise on the selection of application cquipment and pesticide application rates for specific
problems. Furthemaore, the Group considered that this information, as well as news of
activities of the Collaborating Centres, nceds to be  digtributed  more regularly nnd
recommended that a newsletter should be circulated to alt the Centrez,

Initially the newsletter should be produced every six months and should include short articles
and reports on equipmont, ilfustrated with drawings that may not be accepted in scicntific
journaly, but are nevertheless relevant to the users of vector control equipment. Funds wilt
be necded to collect the information, to publish the newsletter and for its distribution,

3. Imining

FPage &

Safe and efficicnt use of cquipment however, depends to a large extent or training. The
WHO Collaborating Centre have prepared & nurnber of slide presentations on compression
sprayers, fogging equipment and other pesticide application equipment. These slides can
be uged in teaining courses 1o illustrate the different types of equipment, how they should




4. Equipoosrd for smalLeomenteitias to tse for vectot contrgl,

5. Specifications for verior control squipment.

be vsed and maintained (zee WHO/VBC/286.924),  Unfortunately the individual pictures
cannot convey the correct movement of tools used in maintaining equipment nor the details
of operating the equipment g0 the Group advised that video recordings should also be
made, Apart from their use at conrses, the tapes can be replayed by individuals as video
recorders wre now widcly available, although unfortunately zeveral different recording
sysicms are used. A major problem with production of video tapes will be the time and
cont of editing tapex so that a clear ingtructional programme is produced,

In training programmes, it will be impottamt to identify responsible individuats who will
be able to train others and check on their ability to operate equiprent safely, effectively
and efficiently. Some countries have legislation that stipulates the [evel of competence
required by thoze who apply pesticides, but in any case the centification of Irained
spray operators should be encouraged.

Some tmining programmes or fact-finding missions ot vector control equipment may he
possible in developing conntries at relatively livtle expense if WHO could provide financial
support to Collaborating Centre staff to enable a visit, financed from other sources. to be
extended for a shon period.

WHO has been the first intermational erganisation 1o develop detailed specifications for
pesticide application equipment, butother agencies, such at FAQ, increacingly need dutshle
equiptnent that is safe to operate. The Group supparted the necd for WHO (o panticipate
itt an international and bi-lateral meeting of Agencies and manufaciorers 1o review
pesticide issues and consider specifications of equipment and chemicals and other factors
that will increase safety when applying pesticides. '

WHO hns previously been concemned primarily with the use of spray teams whe have been
responsible for area-wide vector control. However az asingle control measuie may not
effectively  ¢ontrol vectors under  all  eircumstances, different methods need 1o he
integrated at varjous levely of the health care system. Equipment iz therefore needed for
vector control by community health workers, and the general population made aware of
how these meaures can be implemnented with appropriate training programimes,

{tem= of eguipment suitable foruse in comimuntcy health programmes include impregnated
bed-nets and screens, mosquito colls and other dispensery of pyrethrin insecticides,
acrosol pressare packs (ot using (luorocarbon propellants) and other refillable asrosol
conttainers and nebulizers and flit gons. Some refillable  aerosol containers can be
repressurised using an air pump and consideration needs o be given to 3 small, robust
compresston sprayet, There it also potential for development of the efectrodynamic
nozzle for production of acrosol sprayy,

. The Grenip discussed the interim specifications dne tn be published 0 the 3rd Edition
of “Equiptoent for Vector Control”, and agreed that each Collabozating Centre should
exainiing them in detail angd circulate comments prior to the next *Fxpent’ Committer on
Engineering Aspects of Vector Control due to he heldin Geneva, 11 October-8 November
1988,
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Paticular aspects discussed included the acceptability of motorised equipment whick: the
manufacturer had rated at 2 Jower engine power to decrease wear; the need 10 maititain an
acrosol with VMD of less than 25 % on vehicle mounted aerosol generators up to an
output of 500mi/min. and the problem of sampling droplets with odovrless kerosene, It
was suggested that for measuring droplets it thould be a non-volatile mineral oil such as
risctla oil provided the viscosity and valatility were specified.

& Proposed Apcoda of Mecting of Expert Comminee onEngincering Aspectzof Vector Control

The Group approved the proposed agenda with minor amendinents.

7. Recormmendations

7.1 To help with the distribution of information, one of the Collaborating Centres could be
designated to  colleet informartion on a six-month basis from other centres and write a
newsletter for distribution.

7.1 Collahorating Centres should make contact with manufacturers and explain 1o them 1he
ohjectives, aims and proceduores involved with testing and evaluation of equipnent.

7.3 Safety consideration should always be part of the cquipment evaluation programmes. ltems
such az harndlling pesticides, noise, fire, vibration, potential for cuiting skin and pesticide
leakage during spraying should be noted in all reviews.

74 The Pesticide application database IPARC should be funther strengthened. To assist with the
collecring and handling of data and information, all the Collaborating Centres should
contribute by providing abstracts and othier information. Should persunal computers be

considered for purchase? IPM compatible units should be given prioity, This will -+

facilitate the exchange of information.

1.5 As along range goal, a system must be developed to advise vector control macagers on the
selection of application equipment and chemical application rates for specific problems.

7.6 In order to standardise the PAE specification, a meeting of the fepresentative of internationat
and bilatecal agencies involved and related manufacturers must be organized to discuss
and review this subjecr,

1.7 Fraining is 2 fundamental component of each Collaborating Centre Programme which must
be further encouraged. One of the principal contributions of cach Centre to assist with
training is to provide additional training materials, The vse of video recorders to produce
Iraining 1apcs should be promoted through the funding for such activities.
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:d}::i)gc lof Principal Investigators of WHO Collaborating Centres o Testing and Evaluation of
Pesticide Application Equipment -Imperial College, Ascot.
-Agenda ltem '
i.  Opcning of mecting
2. Adoption of the Agenda and scleetion of officers
3. Progress reponts from Collaborating Centres including:-
3.1 New cquipment tested or in process of being tested
12  New developments in the fictd of pesticide application equipment.
13 Specification produced or revised
3.4 Teaching matctial prontuced
3.5  Training work camicd out
346  Relation with industries
3.7  Papers published
3.8  Diszemination of information
4. Duabascof pesticide ap[nlicailibn eyuipment
5. Proceduses and methods of WHO PAE testing and evaluation
5.1  Bench test
5.2  Ficld ent

53  Co-prdination of testing and evaluation of PAE with other intemational agencies

6.  Review of existing WHO interim specification developed for diffcrent types of PAE and
identifying the neceds for developing specification for newly introduced PAE

7. Suggested agenda items for the forthcoming WHO Expert Comimittee on cngincering aspoets
of vector control

7.1 Other business
8  Recommendations and approval of the repont

9, Closure of the meeting.
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ANNEX 1f

List of addiesses of WHO Collaborating_Ceotres_for testing. svaluation and development of
Pesticide Application Equipment,

1. Intemativnal Pesticide Application Research Centre (IPARC)
Imperial College at Silwood Park,
Sunninghilf,Ascot,

Berkshie SE. JPY
United Kingdom

Principal investigaror: Dr. G.A. Matthews

2. West Pasco Clounty Mosquito District
Office of Entomology Services,
Depanrment of Health and Rehabilitative Services (HRS)
1217 Pead Street,
Jacksonville, Florida 32202

United States of America,

Principal investigators : Dr. Jobin Muollerman, Jr. and Mr. 1.W. Robinzon

3. Swatenx Jordboruptekniske Forsog
Bygholin

R.E. 8700 Horseny
Detymark

Principal investigator : Dr. K.G. ‘Klnusen

4. Depantment of Medicat Entomology#
Moanyinpvsky Institute of Mcdical Pamasitology and Tropical Medicine,
M. Piragavskaya 20

Moscow 119435
Union of Soviet Socialist Republics.

Principal investigator : Dr. M.M. Artemiev

5. Drvision of Medical Entomology.#
Department of Medical Sciences,

Banghok 10100
THAILAND

Principal investigator : Dr. Boonlwin Phanthumacinda

# For field irial only
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ANNEX H1

A Sample of Terms of Reference for a Collaborating Centre

1. To carcy out bench and field tosts on insecticide application equipment specifically for
vector control, as requested by WHO, for conlirmation of conformnty with the relevam
enisting WHO specifications, or for assessment of their suitahility for use in vector conmtsol
PIORIAMMES,

2. To pravide WHO, as requested, by comrespemdence or other means of communicnt iom, technical
information and advice on:

a) the design, construction and performance of various types of vector control equiprent
of interestio both parties, a5 well as laboratory and field 1esting resulisas available;

B} vector control equipment testing protocels and procedures as available;

¢) vector control equipment specifications and other mlated subjects of interest tn hoth
parties  ax available and agreed upon,

1. To provide consultancy assistance 1o WHO as and when required and nnually apreed
uponin ¢ach case in the various specialised areas of vector control methodutogy, inateriale
and equipment of interest to both parties.

4. Ta provide instreetion or information 1o, WIHO Ffeliows on veeter continl crpuipment, testing
methodology and procedures utilised at the Institute as available and nutually agreed upon
in gach case.

3. To publith and disseminate information on vector control equipment specilications, cquipment
testing procedures, test resulte and other related subjects of interest 1o hoth parties in o

far as it & not rextricted.

6. To panicipale in confetences or training  activitics organised by WHC as tnutually agieed
upon by each party. ‘
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ANMNEX 1V
Eist of Werking Papets
Agenda liem No, Title and Avthor Reference No.

3 Progress Repott, IPARC , Sunninghill VBC/MPYWCCPAE.0!
G.A Mutthews : ‘

Progress Report, Danish Agriculurad~ VBC/MPYWCC/PAE.02
Engineering Institate, Bygholm, Denmark
K. Petsson

Progtess Repon, Emtomology Services VBC/MPYWCC/PAE.O3
Department of Health and Rehabilitative —
Services, Jacksonville, Florida, USA

F.W. Opp and 1. Robinson

Frogress Repon, Division of Medical VBC/MPI/WCC/PAE.04
Entnmology, Department of Medical

Scicnce, Ministry of Health, Bangkok,

Thailand

Wirat Samutrapong

Progress Report, Deparunent of Medical  VBC/MPIYWCC/PAE.05
Emtoinology, Mansinovsky nstitute,

Moscow, USSR

MM, Aneiniev

Data base on pesticide application VBC/MPIYWCC/PAE.O6
equipment
G.A. Matthews

Frocedure and methodys WHO PAR testing  VBC/MPYWCCAPAE (07
and evaluation
R. Bahar

WHO interim specifications developed
for different types of PAE
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Programme

Meeting of Principal Investigators of WHO Collaborating Centres,
on Testing and Evaluation of Pesticide Application Equipment,

12-15 lanwury 1988

IFARC, Imperial College at Silwood Park, Sunninghill,
Ascot, Berkshire, UK.

Tuesday, 12 Junuary
[ay 1. 09.30 - 1000 Fonnol meeting: Agenda Item 1; Opening of imeeting
‘ Apenda Item 2; Selection of officials and
adoption of agenda.
1060 - FEO00 Agenda ltem 3: Dr. G.A. Matthews.
11.00- 1130 Coffee
11.30 - 1230 Tour of facilitics at IPARC
LLUNCH
1400 - 1530 Meering (Agenda liemn 3 continyed) Mr_ K. Persson
1530 - 16.00 Tea
16.000- 17.00 Meeting (Agenda liern 3 continied) Mr, Wirat Samutrapong
17.15 - 1800 RECEPTION
19.45 - DINMNER

Wednesday, 13 Janoary
Day 2. 09.30 - 11.00 Meecting (Agencda Itein 3 continued) Mr, W, Opp and Mr, J. Robinsun
11.00 - 11.30 Coffec
11.30 - 1230 Meeting (Agendz ltem 3 continued) De. F.V. Gitsu
LUNCH :

14.00 - 1530 Meeting and domongiration {Agenda [tem 4) daia base on PAE
Dr. G.A. Matthews

15,301 - 16.00 Tea

16,00 - 17.00 Meering (Agenda Iven 5} Procedure and Methids of WHO PAE
Testing and Evaluation, Mr. R. Bahar

12,45 - DINNER

L))




Thursday, 14 January
Day 3. (0930 - 11.00 Mecting {Agenda Item 6), Review of specifications
HL.00 - 11.30 Coffes
L3 - 12,30 Meeting (Agenda Item 7)
LUNCH
14.00 - 15.30 Mecring (Agenda Item B), Recommendations
1530 - 16.00 Tea
16.00 - 17.00 Preparation of report
19,45 - DINNER

Friday, 15 Januwary
Day 4. (9.30 - Completion of repont
Meeting to finalise Iterns 7 and R
Opportunity 1o see other groups at Imperial College
19.45 - DINNER

LT




