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SPECIFICATIONS FOR PESTICIDES USED
’ "IN PUBLIC HEALTH

S FIFTEENTH REPORT
OF THE WHO EXPERT COMMITTEE ON INSECTICIDES

The WHO E::pert Committee on Insecticides met in Geneva, 3Switzerland, from
19 to 25 October 1G.5 to review specifications and analytical metihods for
pesticides used in various public nealin programmes, The meeting was opened

vy Dr P. Dorolle, Deputy Director-General, on behalf of tite Director-General.

Dr G. W, Pearce was elected Cnairmen, M, Inspecteur général J. Prat

Vice-Chairman, and Dir J. Treboux Rapperteur,
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1. INTRCDUCTION

During the seven yearé that'have elapsed since thé Expert Committee on
Inséeticides last considered the chnemistry and specifications of pestididés, the
use of DDT powders in malaria eradication bvrogrammes nas grown znormously and-the
expansion and diversification of other vector control programmies using other

bl

insecticides has been equally great.

‘.

A A" e e

Tae WO manual Swecificatiocns for Pesticides was revised on the basis of ‘tne
redoﬁmendations of the Expert Committee on Insecticides, the second edition beins
pﬁbliﬁhed in 1951. Tz growbtn in tue usce of oesticides nas been veflacted in the
manual, so mucn S0 tiat when a secohd impression-was- issued- in 1962 corrections

had to be made. The  wide usz of the manual is largely because practically all
‘pesticides used for international, as well as some national, vector control
programmes are based on itne specificetions laid down in it, It was in the lignt

of this situation that tie Committee made its recommendations for changes, additions

and deletions in tue specifications for tie next edition of thne manual,

. - Tl |
The Committee nad berore 1t a large numoer of working papers wiiichh provided .

gata on collahorative =:periments as wvell as drafit specifications_fo; new materials.

~Tnis documentation ves the basis upon winich the Committée considered the various
problems and made its recommendations. In tne report wiiich follows, detalls of
-spec;fications tmicit tue Committee recommended for adgption by WHOIhave noﬁ_been
given. However, the recommendations are given in sufficient detail so that consis-
tent and correct spécifiéations may be drafted for ineclusion in tne new edition of
the manual. In many cases, tne workins papers that were in tiie form of draft
specificatians will be the bésis for the new specification, Tie Commitiee agreed
that for specifications for materials waich are of equal interest in agriculture,
suen as herbicides, tiie analytical metiods and tne requirements should be based

on the corresponding specifications approved by tne FAO and the Collabqyaﬁive'_

Pesticide Analytical Cormittee of Europe. [

Probably tiie most  important problem considered was the suspensibility proper- L
ties of DDT water-disnersible powders. Tae loss of suspensibility after shipment
©to the field and tiic Drobable causes for tais were discussed at lengta.

Recommendations are given whien snould prevent recurrence of this problem,
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The Committce's recommendations are intended to serve as a puide in the
preparation of tie nev edition and deal only witit new or revised specifications
wita the appropriate enalytical metuods. Specifications not revised iiill remain

in effect.

2. ADDITIONS AND DiZLETTONS

The Committze noted tnat tnere nas been a continual increase in tne number of
pesticides being used in the various public nealtu programmes of interest to WHO.
At the same tlme, some »esticides for wiici: specifications were ziven in the second

edition of Specifications Tor Pestlcides are no longer used on a large scale.

After reviewins tilese develovments, tiie Committee recommended taat certain
specifications be czlontad from the new edition of the manual. It stressed, however,
that these specifications are still useful; consequently the second edition will

not be superseded by twee third edition in respect of these materials.,

Part T. Insecticides

Specifications for the following materials sunould be deleteld from tiiz new
"edition: methiwoxyculor tachnnical, woater~dispersible powders and emulsion concentrates;
chilordane tecimnical, water-dispersible powdeis, and emulsion concentrates; alletinrin
tecimical; cnlortiion tecnnical, water-disversible powder and smulsion concentrate;
diazinon dusting pewéer; larvicide sranules.

_Nitﬁ respeét to larvicide grenvles, tie Committee agreed that not enough dafa
are available to cuvalt uszfvl specifications for granular formulations. However,
because of tne prowins importance of larvieides in vector controllprogrammes,

VHO should undertake a pfogramme to develon improved granular formulations. This

subjeet is treated at - reater lengta in scction 7.

Part JI, Rodenticides ' L

Tne following materials should pe deleted from the new edition: ANTU, tecnnical;
arsenious oxide, technibal; red squill powder; sodium monofluorocacetate; zinc
phospinide, tecimical; fumarin, tecnnical, sodium salt, concentrate, water-soluble

powder.



WHO/Vector Control/66,199
page 9

Part JIT.  Molluscicidss

)

L " " The followiny materials should be deleted from the new edition: covper sulfate;

pentachloropnenol, tecinical,

Part TV. Herbicides

Tne Commitise ravieued tne specifications for nerbicides and tue draft
I specifications being considered for tne corresponding materials by the Food and
Agriculture Organization (FAO), and agreed tuat it would be desirable that the

requirements for nerpicides establisnzd by FAO, should be recormsnded for adoption.

However, since tuese F.0 specifications nave not yet bDeen publisaed, no changes
sinould he made in tue existing herbicide specifications, but they should be deleted

from the new edition.

Part V. Awdiliary Cuaemicals

None of tile materials in the section on awdiliary chemicals snould be included

in tue new edition.

Part VI.  Sprayin and Dusting Apraratus

Specifications for spraying and dusting apparatus are given In tie recent WHO

publication Eguipment for Vector Control, 1964 and will not be reprinted in the new

edition,
Annexes

Tne Committee reviewed tne metnod of determining bulk density as well as the

| bulk density requiciments for several spscifications. In the course of discussions

it became evidentc that bulk density measurement 1s not. really significant since tae

' supplier can providc a produqt of almost any bulk density by aeration or compaction;
moreover, tne bulk denzity will change depending on the amount of vibration the
powderlis subjected to during snipment. In viéw of these facts, tne Committee
recommended deletion of “tue bulk density reguirements.for all dusting powders and

‘ deletion of the metied for determination described in Armex 13 of tie second |

‘ edition of the manual,
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It recommendad tuat tae polarograpnic metuaod of determination of zarma-isomer
content given in Anne.. 19 should be deleted, since this method is not used for tne

BHC specifications recommended for the neu adition.

Several specifications for new pesticides recommended by previous sxpert
committees on insecticidss wnicn were concerned with vector control orosrammes
were reviewed by tue Committee and recomamendzd rCor adoption. These materials are ~
varathion-metnyl; fenthion; dichlorvos; Bayluscide; trivnenylmetunylmorpholine
and Deet. Tnese sre siven in section 4,1. At the same time, tne Coumititee
considered specifications for very recently developed pesticides vinicn hisve not yet
been recommended for general vector control use in the field of nublic healti.

Specifications for this group of compounds s.iould be developed by tile 3ecretariat

and members of thne Ixpert Panel. Tnese materials are given in section 4.2.

The Commititce also recommended that consideration be given to providing an -
index and an alpnadbetical list of new »rorxrietary names and synonyns for nesticides

included in the new 2dition.

WHO specifications .iave peen frecuently vsed: to purchase materials for.
agricultural surinoses, even tuougn e snecifications are based on tue
requirenments and wroxeriies necessary row Desticides psed in pudblic h@glth
prozrammes. The Conmittee strongly recommended the inclusion in tae neuw edition
of a-statement maliing it clear that the specifications are essentially intended
for public nealt: »urnoses. Thé title of the new edition sihwould accordingly

reac: "Specifications for Pesticides used in Public Healtn".

3. CHANGES TN SPECIFICATIONS

2.1.3%. ecim

UL (WHO/STT/1.1:7)

The Committee reviewed the method of taking tne setting point of technical DDT
and recommended that tiz Doiling-tube dimensions be more clearly defined, that the
s, - O i . . N .-
maximum vath temnevature be 100°C, taat 2 sltainless steel rod 1.5 mn in diameter
n

withh a 6-turn spirel of 1.0 ca diameter be used for stirring, and tilat the bath

. . . o] . .- . . \ s R
temperature for coolin be 5-6 C lower tnan the anticipated setting point.
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3.1.2 DDT water-cispersible powders (VHO/SIF/1.R2)

- This was clearly-tne most important item brougit before tne Cormittee, There
is ample evidencs tunt the progress of malaria eradication programmes throughout

the world is beinj adversely affected by the continuel arrival at thc point of

“usé-in-the field of sisnificsnt quantitics of DDT water—-dispersible powders with

unfsatisfactory suspensibility. The Committes recoznized that the present WHO
spedifieatioﬁ for DDT wmter-dispersible powdcrs wiouvld nave to be strenot1Qned in

order to correct or zlleviate tnis field cifficulty. - o

Evidence vas Dwezented to the Committee 1iiicn indicated tnat tnece are at least
two major factors involved in tne Qetellofatlon in suspen51b11ﬂty of tnese powders
during shipment and storage In broplcal climates. One, tae tehdency of tne powder
parficles to agzlomerate and the other, a loss in actlvity of the urfaotanus‘
Published data were wrescnted wnich indicated that incorporatlon ol a more severe
accelerated storage tezt was an effective way to correct the agglomeratlon problem
Tne Committee recormenced taau tnis method be adonted to solve tJ'o Drollem
However, inere are no gata available wnicn tould permit the Comnlttee to devise a
specification requlrement which would prevent suppliers from of ferlno pcoducts with
a latent defect viricn rasults in unsatisfactory suspensibility in tne field. It
was noted by the Committee that The vast uajority of DDT powders used ip malerla
eradication programmes over many years did . not have-thls defect iﬁ suffa;{ehfe
and it was withiﬁ tie capabilities of zupdliers to correct this faulﬁ'so that
resort to a warranty clause in tihe specification covering latent defeets was a
feasible solution to tneiproblem until further research can provide a test for

use in the specification. - The Committee recommends that this approaci be used,*

Although the Cormittee agreed in _rincinle to the use of more severe '
accelerated storage vequilrements, considerable discussion revolved around tne
methodology involved, especially thne metuiod of determining suspenSIbllity.

FAO and CPAC have initiated research to develop specifications and methnods of
anal&eis for pesticides and.UHO.has arreed tnat wherevef feasible the tiree
organizations snould :ave tﬁe-siﬁe-specifications and methodology. As the

discussioh proceecded, 1t became eviden: that piysical properties of water- -

dispersible powders required by FPAO and WHO could differ so that where nécessary

II.IIIIlIIIII-------------- :
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FAO and WHO must use nethods of analysis and specification requirements that fit
their field needs, Tnais applies particularly to the suspensibility determination
whnich is one of tile most important properties of water—dispersible poviders used

in malaria eradication programmes, Since there would be technical difficulties in
incorporating a more severe accelerated storage test in the present WHO specification
and there were no date avallable on which to base minimum requirements after such
treatment, the Committee was guided by tne specification developed by the United
States Agency for International Development (AID), This specification is based

on extensive researcil over many years and tuerefore is backed by the type of data
and fileld experilence witichh the Commitice would nave to nave if thney attempted to
incorporate an accelerated storage test and sstablish suspensibility requirements
meeting field needs using the current WHO methods of determining suspensibility.

ATD adopfed the suspensibility method given in the WHO specification for DDT water—
dispersible powders approved in 1951 (WHO/SIFORM/1), but when this was changed in
1954 (WHO/SIF/1.R1) to the present procedure it was not feasible for AID to change
because of the same lack of data relatin~s the changs in methods to fiecld needs.

In addition to the difference in method of determining suspensibility, the AID
specification also includes a suspensibility test in distilled water, Thne Committee
agreed that this was a desirable reguirement wnich should also be used in tne WHO
specification, Tne AID specification includes a wettability test, but the Committee
felt that this serves no real purpose and should not be inciuded in the WHO

specification,

In sumary, tae Committee recommended that the following reguirements be

incorporated in a new specification for DDT water-dispeirsible powders:
o
(1) an accelerated storage treatment of 700 + 0.1 C for two nours;

(2) the suspensibility test method used in the AID specification for DDT
powaersy
(3) the suspensibility to be determined In distilled water before and in

hard water after the accelerated storage treatment;

(4)  the suspensibility to be a minimum of 70% in distilled water before .
and 65% in standard hard water after accelerated storage treatment;

—
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(5) & warrant, and suitable sampling .procedure be included vinien will
guarantee a siielf life of one year for batcn samples. It is recommended
that t.ae suszensibility of the powders be a minimum of 50 after storage
for one yoar at amblent temperatures within the limits of approximately

o -
21°¢ to 35°C.

. Tnz Comuiioee ?ecommends thet a new specification based on the above requirements
be adopte@ andG dgsign;ted as DDT water—-cdispersible powders for overseas shipment,
However, for domestic znd local use in tie country of origin tue viresent specifica-
tion (WHO/SIF/L.R2) is recommended Tor use witn tne modifization tanat the
reguirement for suspensibility be cnenged to a minimum 60% in distilled water before

and 60% in standrid hard water after "tropical storage"

treatient, It is suggested
that this modified specification be sade availapble in one of tile WHO series of

publications,

3.1.3 DDT Dusting Powders (WHO/SIF/16.R1)

Tne toleronces allowed for Qariation from tie nominal content for low active
ingredient dusting powders were re%ieﬁed for the taree Gusting powders for whiecn
specifications are in effect. It was agreed that improvoment iz needed to define
thesz toleranczs betlter since tney depend to a certain extent on the method of
analysis and t.. stability of the formulation. No agreement was reacned on a way
to nandle this »Hroblem. Tne Comniitiee recommended tuat tne tolerances be defined
for eacn apccilicusiony the Lolevance for DDT dusting powders ls recommended

I ,
to be changed Srom’=-5% to £ 104,

3.2.1 Tocimicel and refined HCH (WHO/SIT/2.R2)

Tne Coxiittez reviewed thne specification and recommended tiiat the nitric acid
clean-up sten, in tue wreparation of the sample for analysis, be deleted in view
of the generall; improved manufseture of Tais material. Hotiever, tne deleted

part should bLe rtered as a Fooinste so tuat this step could e used waen olly

ingredients are resent.
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Tne Cormittee reviewed tne acidity requirement and recommended that tae value
expressed as 5 i calculated as HCl be changed to a value expressed as % w
calculzted as H SOQ‘ Tne present fizure of 0.1% will tnus be ecnanged to

2
0.15% w,
3.2.2 Gamie-Isomer HCH (WHO/SIT/3.R2)

Tne Commitize recommended tiiat the same change as recommended for expression
of ‘the acidity value of technical and refined HCH (item 3.2.1) should be mede for

" this material. Tne present value of 0.1% w will thus be 0.15% w.

3.2.3 HCH water-dispersible powdsis (WHO/SIF/2.RZ2)

The Commitiee recommended that tne suspensibility of HCH water~dispersible
powders should bz determined beforz accelerated storage in cdistilled water and
after accelerated ztorage in standard ward water in order to prevent use of sur-

factanis wanicn fail to perform satisfactorily in both hard and soft water.

Tne Committee reviewed the conditions of performing the suspensibility test
and recommended tnat no changes aie necessary and that tne test concentration for
ganma-isomer siiould rewain at 0.5% w/v, that the 250-ml cylinder Lbe used, and that

the bottom 25 ml be analysed.

The Comiittee also recommended that a note be inserted in the metnod for thne
anelysis of tiic gamma-~isomer indicating tnat an aliquot of the extract must be
taken so tnat the weignt of gamma-isomer to be applied To tue ciwromatographic
column lies betirean 60 and 80 mg. This is especially important when heavy

sediments e noted.

3,2,4  HCH Dusting Powders (WHO/SIFR/17.R1)

Tne Committee noted in the analysis of this formulation for tne gamma-isomer
content that insufficient solvent was allowed for the extraction process and
recommended that tiuis part of the specification be changed o that an appropriate

weignt of tlie formulation be subjected to Soxnhlet extraction.

The tolerance for HCH dusting vowders was reviewed (sece item 3.1.3) and it

. . . + PR AT
was recommended that the present value of « 5% be changed to - 10%,
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3.3.1  Tecnnical dieldpin (WHO/SIT/6.R2)

Tne Committee reviewed the vesulls of a collaborative experiment made to test
the accuracy and reproducibllity of the.analytical method for dieldrin now given
in the specifications for tecihmnical disldrin, watezzdispersible powder and emulsion
concentrate Yormulations. It was noted tnalt the results suovied excellent agree@ent
and thﬁt the experimental trial was thﬁs aquite successful. Tz Conminittee recommended
that small chanzzs winicih were'uséd in the experiment be incorporated in the method,
such as thiat tie agreement of Qﬁlues'from tne three-band tecinicue should agree to

"ﬁithin 5-10% end only those differing by zreater than 109 be rejected, and tnat

tne standard solutions and tne sample size saould be altered slightly.

Tne Committee noted that maxium allowsble acidity for tecunical dieldrin
is expressed as & i acetic acid and yecommended tinat this be changed to read as

% w calculated as sulfuric acid.

3.3.2 Dieldrin water-dispersible powders (WHO/SIF/3.R2)

Collaborative research on tiie stability and suspensihility of dieldrin water-—
dispersible powders was reviewed, Tac Comnittee recommended that the requirements

and accelerated storage conditions for tuis material be cnanged as £ollows:

(i) tue suspensibility of the powder in distilled water be not less than

309, and.

(ii) the suspensibility of tue powder in standard harc water be not less
i Y

1

. ; s <. ; L o oL o
than 600 after being subjected to accslerated storage at S0 o170 for two

hours.

Tne i1lmproved analytical metnod winich was recommended for tecmnical dieldrin

(item 3.3.1) was also recommended for analysis of dieldrin porders.

3.3.3 Dieldrin emulsion concentrates (Wi0/SIF/6.R2)

EN

Tae improved analytical metnod recommended for techniczal dieldrin (item 3.3.1)
was recoimendad for the analysis of dielarin emulsion concentirates, A proposed
metnod for clean up of thie sample before analysis was reviewed, Tinis procedure

incorporates passing the sample turousin a columm with activated cnaircoal and

I........-IllIIllIIIIIIIIlIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIII------------.--
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extracting with ligat petroleum (L0-50C) before the infra-red anazlysis is undertaken.
This modification to tine specification was recommended in order to remove the

substances wnicn interfere with this determination.

3.4 Pyreturum exttract (WHO/SIT/7)

The Committee reviewed the specification for pyrethirum extract and recommended
that the Seil method be deletea and tiat tine mercuwry reduction metnod be revisea
to take into accomnt the latest findings of the Assoecilavion of Official Agricultural
Cnemists and tue United Kingdom Joint Committee of tiie Pnarmaceutical Society and the
Scociety for Mnalytical Chemistry on the Metnods of Assay of Crude Drugs.

Thne Committee also recomended tnat tie formulae for clnerin T and II be [
included and zligot changes in packaging requirements be inade. In addition a
footnote snould ne added to allow tiie fluorocarbon solubiliity reouirement io be

waived in tiiose caszes wnere tne pyretiirum is to be used for other thnan aerosols,

3.5.1 . Tecimnical diazinon (WHO/SIT/O.R1)

© The Committec reviewed the specification for technical diazinon and recommended
that the acidity requirement be changed to 0.03% and that an imoroved procedure
for clean up of tie sample be used in the analytical method. Tiils procedure
utilizes a caromatozraphic column instead of separatory funnels and is based on

experience gained during tne past four years.

3.5.2 Diazinon water-dispersible powders (WHO/SIF/9.R1)

The Commitiee reviewed the specification for diazinon water-dispersible powder
and recomended that the suspensibility test be performed on tne maierial as
received in distilled water and also after accelerated storage treatment in
standard herc wvater, In bota cascs a minimum of 50% (0.5% w/v) of diazinon should
be in suspension 30 minutes after agitating a suspension containing 1% of diazinon

Aw/v). Tiie conditions for accclerated storage recommended are 700f:loc_for two

hours. . F

It was recommended that the analytical procedure be changed to conform to

cnanges made Tor technical diazinon (see item 4.5.1). ’

- =
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5.5.3 Diazinon ziulsion concontroies (WHO/SIF/135.RL)

It was recommended that the znalytical vrocedure be changed to conform to

changes made for tecnnical diazinon (sze item 3.5.1).

3.6.1 Tecunical malataion (WHO/SIT/L0.R1)

‘Tane findings of saveral memcers of tae Commitiee showed tuat the different
analyticel nictio”s for malatnion deseribed in ine caemical literature do not have
any marked advantages over the colorinpetric metnod now used. Tnis metinod 1s based
on the allkkaline cleavage of malathion and tne {ormation of a coloured complex of
copper wita C,0-dimetayl ppospno;oalthOLC acid (DMDTPA) Furtinermore, the
colorimetric method can de used zaually well for the technical product and for
the formulations. Consequently, 7= Committee recommended tnat tnis metnod be
retained but that improvements vilien nave resulted from collchorative trials

organized by tne AOAC be incorporated, -

In addition, the. Committee agreed that, because errors in tiie precise
malatnion content way be caused by tne nresence of free DMDIPA in melathion of
inferior quality, the step in the present metaod wnien determines-Tree DMDTPA be
retained and the method for the assay be medified to conform wiiih tne changes

recompended above.

The Cormmtittes also recommended tnat minimum requirements for acidity be raised

from 0.4% w to 0.5% w calculated as SOlr

¥ 25
3.6.2 Malativion water-dispersible powders (WHO/SIF/10.R1)

The Committee reviewed the specification for malatnion water-dispersible
bowders and recommended tnat tne snalytical metnod for the active ingredient be

chianged to conform to the new method for tie technical product (see item 3.6,1Y
The Committee further recommended that the following changes be made in the
suspensibility requirement: '

(i) T ;¢ugen51b111ty test snould be made on a 2.7 /v suspension in a f

100-ml eylinder, taking the aliquot for anzlysis from tiwe centre of the

cylinder,
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(ii) Taz initvial suspensibility test on tne powder before tue accelerated
storage test snould be performed in distilled water and e minimum of 60%

should pe ia suspension after 30 minutes.

(1i1) The accelerated storage test for this material saould be carried out at
o .0 . . . , )
90 +2°C for 20 lours and the suspensibility test conducted in herd water.

A minimum of 50% saould be in suspension after 30 minuies.
Tae Commitice recommended that tne maximwn acid content zallowable should be
raised to 0.50.

f2latiiion zimulsion concentreis: (WHO/SIF/5.R2)

3.6.3

Tne Cormiititce recommended tilat tae metihod of analysis be altered to conform

to the methiod recommended for technical malatnion (item 3.5.1).

3.6.4 alatluion dusting powders (WHO/SIF/22)

Tne tolerance for malathion dusting vowders (see item 3.1.1) was reviewed and
it was recommended that the present 15% be changed to -10s to +25%. The larger
tolerance for above tnan for below nominsl content is to 2llou tue manufacturer to
formulate wita an excess to compensatbte for the expected deterioratidon and thus to
ensure delivery of dusts witin tne nominal content. The analytical method for
malathnion dusting powders snould we modified to conform to the uethod recommended

for tecmical melatnion (3.6.1).

3.7.1 Technical »naratnion (WHO/SIT/11.Rl)

Tie Committze recommended an increase from 1 to 3 g of the amount of zine dust
to be used for ta2 reduction stev in tne analytical methods for teennical paratnion.
However, 1f less than 3 g are used for tine reduction of tne nitro xroup, the zine
dustlshould be tested according to mown techniques sucn as given in Farbenchimie
by Fierz-David.

It was 2150 recommended tuat the substances used for determining thne

correction factor in tane analysis of paratnion be cnanged and limited to tne

following:
m=nitrobenzoic acid, m.p. l40.5~l4l.OoC
p-nitrovenzoic acid, m.p. 239.6—240.10C

_ —_ 3
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The advantaze of tnege two oompqunds is that taeir purity can be easily

cnecked by titretion witi normal al“al_.

'O

aratihion emulsion concentretes (WHO/SIE/15.R1)

o . ey Al e et

3.7.2

Tne Cormittee recommended tiiat the mexzimum acidity content should not be
greater tiuan 0.5 calculated as H,30, and that tne analytical metnod should be
o N

changed as was recommended for tecanical parathion (4.7.1).

- 3.8.1  Tricilorfon guaulsion concentrates (WHO/STE/20)

The Cotmittec recommended that the masximum acid content be changed to 1.0% w

a

calculated as 3250“ ana orat tne referancs to alkalinity Le delete
> U 3 L

It was noted that tile determination of acidity in tecimical Jrlchlo*”" in

the second cdition of Soscifications Ffor Pesticides allowed For tue alkali-
sensitivity cuaracteristic of the compound but that the mzthod for trne emulsion
concentrate did not. Tne Committes recommended tnat this specification be

changed to he in accord witn that for the tecunical material.
Yy, W SEECTIRTCATIONS

The Committee reviewed several npecifications for new compounds not now included

in the sccond ediiion of 3pecifications for Pesticides. Tiese were dividéed into

twolgrouns:: materials for vwinlen sufficient information and collaborative analytical
data are available s0 that specificetions can bhe recommnnded for _nclu51on in tne
new edition of Tne manual, and maﬁéflaLs Tor wnicn 1nsuf 101ant data are avalilable.
As a result, Tie Comﬁittee recomnended T.aat tne first group of specifications of
new ﬁaterials be accepted as tontitive 5gecifications for tie new edition and tue
second group not ve entered in the izanual but developed by tie WHO Secretariat as

interim specifications in collatorction with members of the Diipsit Advisory Panel,

b1 entative specifications

1
bt A i Sow oy

Tae following specifications were recommended for incl iusion in tine new edition

of the ‘HO Manuval Specifications for Pesticides as tentative specilfications:
Tecnnical parataion-metayl
Paratihiion-metyl emulsion concenivirates

Techinical fentition

—
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Fentitlon emulsion concentrates

Tecimical dichlorvos

Tecnnical 2',5-dicnloro-4‘-nitrosalicylanilide
Tecannical tripnenylmethylmorpholine

Tecinical deet

4,1.1,1 Technical parathion-methyl

Tae Cormittee reviewed a prodosed specification for tecinical paratnion-metayl

and recommendzd tilat tae reguirTicnts for this material be as follows:

| Minizum Mascimui
0,0-da zei 7l O-(4%~nitropaenyl)
posiorotinionate content, % by weight 80.0 85
Aciditry, by weignt calculated as K,50, - 0.2
Solid matter insoluable in acetone, 3 by weight - 0.5
Wateir content, $ by weight - O.j
Specific (ravity at 25°C/25°C 1.21 1.26

Methods for determination of chemical and physical properties to be applied
snould be tile sare as tihose for tecnnical paratiaion (WHO/SIT/11.R1). The
rnodification for determining tne f factor as recommeﬁded in 3.7.1 snhould be used

unless WHO can arrange for pure samples of paratnion-metiyl to serve &as the standard.

4,1.1.2 -Parath;pp:methyl emulsion concentrates

The Committce reviewed a specificatvion for paratnion-metiiyyl emulsion concentrates

and recommendas that tne requirements for thils material snould be as follows:
Tne flasn point of the concentirate shall not be less tnan 22,8%.
Tne acidity of the concentrziz shall not be greater tiuan 0.1% calculated as H2804.
Tne cold test small be carried out at 5°C.

The metned of analysis sinall be that deseribed for tachnical parathion-methyl

(4.1,1.1), wita eopropriate modifications.
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4.1.2.1 Teechnical fenthlon

The Commitice reviewed a specification for tecmmical fenthion and recommended

that the requirements for this material be as follows:

Hinipuin Maucimum
0,0-dimethyl O-(}-wethylinio-m-tolyl)

prospinorotnicate, % by reignt 90.0 -
Acidity, !5 by weigat, as H,50, - 0.2
Seolid material insoluble in acetone ' - 0.5
Water contsnt, % by weight o ) ' : - 0.5

Tne anal tical method given in the provosed specification, waich is based on
nydrolysis of the compound to tie supporiing phnenol and counling with a diazonium

compound to foimt 2 red/violet colour, was reviewed. Its inclusion was recommended.

L.1.2.2 Feniivion emulsion concentrates

The Committee reviewed a specifibation for fenthion emulsion concentrates and
recommended tiniat tne reguirements for tiils material should be: a flasn point of not

lowier than 22.800, and a maximum acidity % by weight as H2804 of 0.3%.

Tne arnalytical metnod shculd be the same as used for tecanlcu fenthion

(1tem %4,2.1).

4.1.3  Tecinical dichlorvos

Tone Committce reviewsed a specification for technical dichlorvos and tne results
of a collevorative experiment wnicn compared an infra-red and an iodometric method
of znalysis. Tne Committee recommendsd tiat both methods be used in the
Specificagioﬁ-and tiat, in case of dispute, the infra-red method-should prevail.

The requirements for the material siiould be as follows:

Minimum Maximun
2,2-dicilorovinyl dimethyl phospnate, $ by weigat $3.0 -
Acidity, % by weight, calculated as H 60lr - 0.05
Sol1d matzrial, insoluable in acetons, % by weight - 0:5

Wa.‘ter content, % by weiriit - .. 0.02
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The Cormiittze noted with satisTaction tnat, beczus: of increased research
activity, new and more potent molluscicides nave been cdeveloped in the past few
years. Tuo new chemicals show considerable promise in bilnarziasis control;
the Committee thnerefore recommended that tentaltive specifications for their tecnnical
products be adoptizad. It was recognized thnat formulations of tiiese products are
still under investigation, therefore specifications for forinulated products should

be developed only on an interim basis,

4,1.4.1  ‘Pechnical 2',5-<iichisro~t' —1itre a)izylanilide

The Commiti;e reviewed a specification for the tecionical ethanolamine salt of
2',5~-dicnlorvo-*'-nitrosalicylanilide, wiiica is Xnown by the trade name of Bayluscide,
and recommenc.ed that the reguirements be as follows:

(i) the active ingredient of tue product sihould be calculated as tae

ethanolemine salt of the 2',5-dicnloro-Y4'-nitrosalicylanilide and the mindrmm

content siiould be 4% w;

X o
(i1)  tiae melting point of etnanolamine salt should be 101 C;

(i11)  the vaier content snould be determined by the Dean-Stark metnod and be

a ninimun of 1.0% w.

The analytical method of analysis provided by the manufacturer was recommended

for adoption.

L.1.4.2  Tschuical triphenyl

Shylmorpholine

The Cormittes reviewed the svecification proposed for tecimical triphenylmetnyl-

morpnoline and recommended that tne reguirements be as follous:

Tinsmum Blaximum
Tripueny lmetiyy lmorpaoline, % by weizgat (dry basis) 90 -
Acidity, % by weignt calculated as H2804 ~ 0.1
Water content, » by weigat (éy Karl Fischer Metaod) - 0.1
Tar impurities, % by weignt (dry weigat) - 2.0
Volatile matiter, % by weignt - 10.0
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It was further recommenued tThat:

(1) tue Aoterminsiion &F aeidity qqould ve in accordance wiun the recommenda-—

tion of tite Committes on tai 5 supjeetv as given in 5.2 aad tuoat;

ar-

(ii) for tnz titrimeirice deterrination of the active ingredient an 1ndlcator
be used, nut a note sanovld be added so fnat'alternatively'tne end -’ p01nt may

be deterniined eluvivometrically.

Tne Committee recommended the'Karl Fischer nmethod Ffor the determination of
water in t.iis product in view of tie probability of impurities in the technical

material.

4.1.5 Teeinical deet

A pronosed specification was reviewed for the inSGCu rmpe1lent N, N-dletnyl—m—

toluamide wiiien I3 knowq ag "deet".

In view of he_faCt bﬂut tnls repellent is
widely used; the Committee recomendad that this be adopted 25 a tentative
specification. e Ceanittee noted tnat minimum requ1renenos for meta-isomer
and e manimu: and minimum requiicments for acidity, water content, specific
aravity, refractive iIindex and colour w51ch viere provided hy a manufacturer_and
acceptéd by the USDA are.aoceptable'fdr this product. The analytical'method
winteh is besed on an infrz-red determination and utilizes a standard reference

sample was recomnended,

Althougn Formulations of this meterial as an alconeol solution had veen proposed,

the Committee consideresd that only z specification for tecimical material is necessary

to guide thie purchase of this compound.

b2 Interim Specifications

The following specifications for new compounds were reviewed by the Committee,
However, since only limited date were available to ‘the Committee, recommendations
could not be made for adoption of %:.ace materials. Tne Comnittee therefore_
recommended tuat t.uese sne01“icatlons be developed cv tze WHO Secretariat In

collaboration vith members of the Expzrt Advisory Pan,_, so trniat more collaborative

experimental results may de OLLalDed Tne materials consideied for this category
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are: trichlorfon water-soluble vowder, dichlorvos emulsion concentrate, fenitrotbionl
(technical, water-dispersible powder and emulsion concentrate), BAYGON2 (technical and
water-dispersible powder), bromophos3 (technical, water-dispersible powder and
emulsion concentrate). It was suggested that collaborative experimental work be

started on these &t an early date.

L,2.1 Prichlorfon water-soluble powders

The Cormmittec reviewed a specification for an 80% itrichlorfon water-soluble
formulation based on the recommendation of the manufacturer, Although the analytical
method is essenfially the same as that for technical itrichlorfon (WHO/STT/lj),
insufficient information is available on the acidity and accelerated storage tests.
The Committee suggested that this type of information be obtained to support the

interim specification.

4 . 2,2- -Dichlorvos emulsion concentrates

The Committee considered the available iaformation on dichlorvos emulsion concen-
trate formulation and its analysis and recommended that only an interim specification
be made for this material, This interim specification should use the same analytical
procedures as recommended for technical dichlorvos (item 4.1.3). The Commitiee
suggested that further data be obtaiﬁed to develop clean-up procedures for samples

especially when the infra-red method is used.

4,2.%» TFenitrothion

L. 2,4 3AYGON
4,2,5 Bromophos

The Committee reviewed the pronosed specificetions and the formulation problems
of Tenltrothion and agreed that WHO be requested to continue to develop interim
specifications, + recommended that in the absence of full research data the WHO

suspensibility test of water-dispersible powder in distilled water before acgelerated

: Common name now being considered by the ISO for 0,0-dimethyl O-(4-nitro-m-
tolyl) phosphorothioate,

2 Trade nape used by PFarbenfabriken Bayer AG for grisopropoxyphenyl
N-methylcarbamate,

3 Common name now being considered by the ISO for 0,0-~dimethyl 0-(A-bromo-2,5-
dichlorophenyl) phosphorothiocate.

= TIPS UGS PR
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storege and in hard water after tropical Stofégé should be required. The accelerated
storage test should be carried out in cébped bdfties without pressure at 540 ¥ l°C.
The Committee recommended a minimun of 50% suspensibility for both to assure the
effective perrormance qf such a water-dispersible pouwder under field conditions.

It also suggested thav. VHO underteke investigations to develop a reliable method for
analysis vhich could be incorporated in the specifications. Since-only limitzd
trials nad been carried out so rTar, a collaborative experiment should be arranged so

that sufTicient data can be obtained 1o properly deterwine the analytical methed.

The abcve considerations apply 10 Bromophos, since it too is an organd-phoéphorus
compound . For the carvamate insecticide PAYGON, the Committee recommerided the same
approzeh as apove but, since iv is a solid, the accelerated storage test should bé

carried out at 5%0 * lOC rfor 24 hours with the sample under 25 g/cm2 pressure,

4, 2,6 Technical diphacinone

The Coumitigee considered the proposals for including a specification for l

diphacinone, which is a widely used rodenticilde, In view of the lack of technical

data and other information,.it recommended that a spacification for this compound be

prepared only when these data become available from the manufacturer, The interim
speciiication ctn then be used until sufficient data on analysis and minimum reguire-

ments are obtained Tor a tentative or full specification to be made.

5. MODIPICATTONS OF TEST PROCEDURES (ANNEXES)

5.1 HCH gamma-isomer content: ihfréured method (Annex 1)

The_COmmittee reviewed -the results of two collaborative trials for thé analysis
of HCH and concluded that ihere. were insufficient data .upon which- 6 base major

changes in the .method descrived in the second ‘edition of Specifications for PResticides,

waeygr, thé-Comm;tfée was of the apinioen that this wethod could be improved in some..

respects and made the following recommendations:

(1) a simpler chromatographic column than that used at present should be

illustrated and described in the text;

(11) more detailed instruection should be given on the removal of solvent
from fractions containing the gamma-isomer in order both to minimize loss

and preserve crystalline form;

lIIll----------------------------------------------''''''''''--''"""""‘"""""""J



V0 Veetor Control/66.199
page 26

(i11) wnew photograpbs should be used which illustrate more clearly than. the.

present ones the typical crystalline forms of the various isomers.

The Committee agreed that the main error at present in this analysis is in the
chromatographic stage and recommended that instructions bearing on this be incor-
porated in the specification, In particular, it recommended that the column should
not be overloaded, a cautionary note at the begianing of the Annex should indicate
the dependence of the method on the absorption characteristics of the silica gel, .
and the specification of the silica gel in Appendix I should include only the
"Preliminary Test™,

The Committee noted with interest the comment regarding the silica gel found
satisfactory by the Pechiney-Progil laboratory and suggested that this material be

examined by another laboratory.

5.2 Determination ol acidity (fnnex 2°

The Committee recommended that the method for the determination of acidity or

alkalinity in Annex 2 of the second edition of Specifications for Pesticides should

continue to be used, The Committee agreed that an alternative method based on
determination of the end-point elecirometrically could be used in cases where the

material is so coloured that the use of an indilcator is difficult.

5.3 Deturrination of meltlang-noint {(Anasx 8)

The method of determining melting-points end the accuracy of the results were
reviewed. The Commuittee recommended that changes be made so that the method

conforms to that described in. the most recent Iaternational Pharmacopoeia, The

Committee noted that the apparatus adopted by the.Collaborative Pesticidal Analytical
Committee (CPAC) allows somewhat greater accuracy and suggested that reféerence be

made to this in Annex 8. At the same time, it noted that the Iaternational

Pharwacopoeia method allows use of any apparatus of egual accuracy or a heating rate

different frowm those recowmmended depending upon the individual requirements.
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5.4 Sieve test (Annex 10)

The Cbmmittée recomnended that the sieve tes£ for water-dispersible powders

described in Annéx 10 be retained, with the followirg wodifications:

(i) paragraph 1, page 496 should be delsted and the method of pre~

treatment incorporated in each respective specification;
(ti)  the diameter of the sieve should be defined as "about 20 cn";

(311i) the term Maccelerated storage" should be subsfituted for "“tropical
storage™ and an appropriate explanation given to indicate the reason for

the change in terminoiogy;

(iv) ~ the International Standards Organization (ISO) Specyiication for

mesh size should be added, if available;

(v)' paragraph 3, page 496 and the reference to water-dispersible pastes
should be deleted in view of the fact that .the revised manual will contain

no pasfe formulations;

(vi) paragraph 2, vage 497, under dusting powders should be modified to ;
clarify the directions for performing the test. In particular, the time
of shaking by the machlne should be uore clearly defined. This paragreaph
should read: " . . . vestart the machine and screen Tor an additional five

minutes. Completion of screening is determined by sbaking the sieve by

hand for-four'minutes: Weigh the reéidge on the sieve. Calculate the
- portion passing through and express it as a percentage of the weight of

sample taken."

5.5 Emulsion stability (Annex 12)

The emulsion stability test and the requirements for separation of emulsion
concentrates for the various spmecifications were reviewed end the following changes

Wwere recommended:
(1) the test should be made at field concentrations;

(ii) : if 5 ml or-more of emulsion concentrate are taken for the test,

the maximum separation or creaming allowable should be 2 ﬁl;




WHO /Vector Control/65.199
page 23

(ii1)  if the amount of emulsion concentrate taken ror the test is less

than 5 ml, the maxlwum separation or creaming allowable should be 1 ml;

(iv) the stirring time should be three minutes from the beginning of the
addition of the emulsion concentrate. The description of this test should

follow the general'format given in test method 20, adopted by FAQ;
(v) the test should be made in standard hard water and in distilled water;

(vi) since Tew concentrates to which water must be added to nrepare the
emulsion are now being marketed, the second paragraph on the test procedure

applying to this type of emulsion concentrate should be deleted.

In reviewing this item, the Committee noted that the property of re-enulsification
should be determined énd reéommended that an interiﬁ method to test this be developed
by the Secretariat in collaboration with dPAC. At the same time, the Committee noted
that CPAC had undertaken considerable work ito develop a method for evaluating low
concentration emulsions and suggested that WHO co-operate in thls work where feasible,
so that wore data may be obtained upon which more accurate requifeméﬁts and

orocedures can be based.

. . ~ { P |
5.6  Sam ling procedure \Annex 20,

The Committee reviewed the preéeﬁt sampling vrocedure described in Annex 20 anc
recommended several changes. Compbsite samples should not be taken and only

individual samples représenting single batches should be recommended in the guide to

collecting'sémﬁies. It has been-found that i batch samples with good suspensibility
are mixed with those which do not comply with the reguirenents the composite sample
may pass the test and so make the detection of poor suspensibility bateches impossible,

The following changes in Annex 20 are recommended, - -

For samoling by the vurchaser a 200-g sample shoulé be taken to represent not
more than 5000 kg of material, and for production control sanpling a 200-g sample

should be taken to represent not more than 2500 kg of material,

Changes to clarify the procedure were recommended in the quick visual suspensi-
bility test under the section for sawmpling of water-dispersible powders. This

section should read as follows:
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"Quick visual suspensibility test. Weigh 3.3 g of the sample into a
100-al beaker and 50 ml of standard hard water at 30°C, and allow to stand
for 30 ‘Seconds, © Stir the mixture by hand with a glass rod for 30 seconds,
then transfer into a 100-ml glass-stoppered graduate cylinder, 18.0 cm t1.5cem
in internal deoth from the bottom to the 100-nl mark and 5.5 cm % 0.5 cm from
100-ml mark to stooper and add standard hard water at EOOC to bring to the
100-m1 mark. Stopver the cylinder and invert 30 times at the rate of one
inverting and righting cycle every 2 seconds, then allow to stand for
12 ninutes. At the end of this tine, observe the volume of sediment in the
bottom of the graduate, If the sediment is above the 4—ml mark, the sample
should be subjected to the normal suspensibllity tests."

6. MISCELLANEOUS-

6.1 Packaging requirements

The Cormmittee reviewed the vackaging requiremeats for water—-dispersible powders
and dusts baviﬂg a low active ihgrédient;'” It was evident from current- information
and the discus%ion that the packaging requireméﬁts for DDT, HCH and dleldrin water-
dispersible péwders should be modified to permit a wider choice of containers,
including boxes. The Committee agreed that the critiéal factors in packaging of these

powiders are compaction and hermetical sealing, and within, convbntional limlus the

package sige is unimportant Ior fhese pogders. The Committee therefore recommended
that the packaging requirement foy tpg_péﬁaers menuloqed above be modified by deletion
of any reference to container size and substitution of a minimum capacity ratio of

2 litres per kg, . Lcrmctj’ scaling in a po1m tnjlvn# or pqu1Valent 1in°r should be
retained, The Coummittee also suggesned that a_footnote be added in the Manual in

the case of DDT powders to the effect that spe01ficat10ns for boxes of adequate

strength are available from WHO for packaging of these powders.

The Committee also reviewed the packaging requirements for malathion and other
water-dispersible powders and recommended that they remain as in the,second edition of

Specifications for Pesticides.

In the case of malathion dusting powders, where the content of. sctive ingredient
is low, the Committee recommended that the packaging requirement be so worded as to

Prevent the use of polyethylene or other absorbent liner.

By g
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6.2 Glassware standards

The Committee reviewed the specifications for graduated cylinders at present

used for conducting suspensibility tests and recommended the following modifications:

(i) the 250-ml graduated cylinder should be retained essentially as
described in the present specifications, but with the additional require-~
ment that the distence from the 250-ml mark to the top of the graduate,
excluding fhe neck, be from 4-6 cm. A wore accurate description of
aliquot removal should be incorporated and reference made to the special
apparatus described in Test Method 10 of FAO for the suspensibility test.
This apparatus, although not required for the test, facilitates carrying.

out the procedure;

(ii) the dimensions of the 100-ml cylinder should be defined more

- 'accurately, namely 18 T 1.5 cm in 1nternal Height, from the bottom to the
100-ml mark, end a proper liwmit placed on the height froin the 100-ml mark
to“thé top of the graduvate, excluding the neck, -

6.3 Suspensibility test standards

The Committee, after reviewing the procedures of the suspensibility of the
specification for water-Gispersible powders, recommends that as a general orinciple
the 100-ml cylinder should be used for a suspensibility test in cases where fhe
active ingredient of the powder is at & high concentration, Tor example 50%, and
that in these cases the aliquot should be taken from the centre of the graduate but
that in those cases vhere the powder has a low active content, the existing method

should be retained.

7. ~RESEARCH RECOMMENDATIONS

During the course of the discussion the Committee agreed that-certaiq-aépeets
required further information in order to clarify either the minimum requirements or
points of procedure. As a result, the Committee listed the following research needs

and reccumended that they be used as a guide to carrying out future work.
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7.1  Technical DDT setting point

iore jnformation is required to correlate the minimum setting point with- quality
for technical DDT, It was suggested that WHO obtain information on DDT manufactured

throughout the world with & yview to more accurately determining this requirement.

7.2 DDT water-dispersible powders

The problem of loss of suspensibility of DOT water-dispersible powders suggested
several -lines of research:

(1)  the resSults-of laboratory tests on suspensibility after accelerated

sforage'neeaff6 be related to the field performance” of the water-

dlsper§1ble powders

(11) the causes of loss of suspen31bllity of DDT water-dlsper31ble

powders need to be determined more definitely, 'and

(111)  since a 100-ul graduated cylinder test is now recommended, work
should be carried out to relate the results of this test procedure to

the results obtained with the 250-ml WHO test procedure.

7.3  DDT dusting powders

It was suggested that the problem of accurately defining the tolératice for low
active ingredient powders as -weéll as other ‘powders be studied in collaboration with

FAO in order 1o develép d more uniform-system of ‘défining these requirements.

7.4  Technical malathion

The Committee noted that methods for the assay of malathion often give faulty
results when applied to poor quality products and that, in particular, methods based
on the alkaline cleavage of the molecule might be greatly improved if the mechanism
of this cleavage were knowm. The Committee recommended that this mechanism should

be investigated and an attempt made to develop other methods based on a characteristic

Droperty ol the molecule,
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7.5 Trichlorfon

Research is needed on the method of determining acidity to more clearly define
conditions which will not cause acid vreactlon of the trichlorfon to form dichlorvos

or-even involve further reaction of the dichlorvos thus formed.

7.6 larvicidal granules

The Committee noted the growing importance of larvicides in vector conirol and
recomnended that WHO undertaike a programme of research which would lead to the
development of improved granular formulations and permit Ifuture.commitiees to draft
specifications Tor these products. It was suggested that WHO should seek the
co-operation of FAO and other organizations interested in granules, The Comnittee
also urged that 2 part of the research be devoted to development of techniques and
methods of formulation of larvicidal granules which would-permit the user to ;mport
technical insecticidal products én& formulate with local fillers in 6rdef to save the
cost of shipping dilute formulations over long distances., - ‘

7.7  Sieve test
Research is needed on a wet sieve technique for evaluation of dusﬁing powders,

7.8 Emulsion stability

Development work is needed on a method of evaluating emulsion conceantrates and

it was suggested that WHO co~operate with FAO so that the resultant methods may have

wide applicability.




