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1. INTRODUCTION

An automatic in-flight disinsection system intended to disperse a pre-determined amount 
of dichlorvos as a vapour over a 30-minute period has been under development by WHO since 
1960. The Twenty-first World Health Assembly passed a resolution, WHA21.51,^ dated 24 May 
1968, in which it adopted this system and method in principle and recommended its being put 
into practice by 31 December 1970. However, certain questions pertaining to possible toxic 
and corrosive effects of dichlorvos arose in the interim; the Twenty-third World Health3Assembly, in its resolution WHA23.58, whilst reaffirming the advantages of the vapour 
disinsection system, urged that the World Health Organization and the International Civil 
Aviation Organization collaborate to resolve the problems as soon as possible and report back 
to the Twenty-fourth World Health Assembly. It was further recommended that the effective 
date for initiating the use of vapour disinsection be postponed, subject to the solution of 
technical difficulties, to 31 December 1971.

In July 1970 a plan of work was agreed upon by WHO and ICAO. In implementing this plan 
the two Organizations have had the support and collaboration of the Technical Development 
Laboratory, Center for Disease Control USPHS, which is a WHO International Reference Centre, 
the Federal Aviation Administration and the National Aeronautics and Space Administration of 
the United States. These bodies have been responsible for performing the research referred 
to in this document.

The airworthiness aspects of aircraft disinsection systems were considered by the 
Airworthiness Committee of ICAO at its 9th Meeting in November 1970.

After reviewing all aspects of the problem, the Committee recommended that further studies 
be made on the following points:

(1) Possible corrosive, or other adverse effects of dichlorvos and its decomposition
products, on metals and materials used in aircraft;

(2) In-flight studies of dispersion of dichlorvos;

(3) Effects of dichlorvos on the avionics systems of aircraft;

(4) Effects of dichlorvos on the flammability of aircraft materials;

(5) Effects of dichlorvos on the deterioration of miscellaneous aircraft
materials such as rubber, plastics and fabrics;
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1 In terms of Resolution WHA23.58 this document has been jointly prepared by ICAO and WHO.
2 Handbook of Resolutions and Decisions, 11th ed. p. 68.
Handbook of Resolutions and Decisions, 11th ed. p. 69.3
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(6) Effects of dichlorvos on humans, metals and materials consequent upon an 
aircraft accident.

The Committee further advised that:

(a) Consideration be given in the studies on points 1 to 5 above to faulty conditions 
in dichlorvos vapour system installations, as well as to their normal operation; and

(b) In view of the fact that aircraft crews would be exposed to dichlorvos vapour more 
frequently than would be passengers, WHO keep under review and advise ICAO of any possible 
harmful effects, including accumulative effects that the system might have on crews so 
exposed.

Research has since been undertaken on each of these points. The current status of these 
investigations is given in an interim progress report on the medical, engineering, chemical and 
safety aspects of the problem in the Appendix attached to this document.

The experimental work has progressed satisfactorily and studies recommended by ICAO should 
be completed by the middle of 1971. The final analyses of data and interpretation of results 
will, however, not be completed until late in 1971. These will then be examined by the 
Airworthiness Committee of ICAO.

At its 9th meeting, the Airworthiness Committee of ICAO stated that it would not give a 
final opinion on this question until all data were available. It recommended that the adoption 
of this system in aircraft be deferred for the time being. The final report of ICAO and WHO 
will be available for consideration by the Twenty-fifth World Health Assembly in May 1972.

In consideration of the above, the Assembly may wish to postpone the effective date for 
the vapour disinsection system to be put into practice until it has had the opportunity of 
examining this final report.



APPENDIX

SUMMARY OF INTERIM PROGRESS REPORTS BY COLLABORATING LABORATORIES1

1. MEDICAL ASPECTS

1.1 Toxicological studies of dichlorvos at cabin operating altitude

The investigations were carried out in the Civil Aviation Medical Institute's altitude 
chamber of the United States Federal Aviation Administration. Eight human volunteers were 
exposed to dichlorvos concentrations 5 to 10 times those which would occur in operational 
aircraft disinsection. Tests were carried out both at ground level (1280 ft) and 8000 ft 
altitude pressure. Parameters checked were (1) dark adaptation, (2) blood cholinesterase,
(3) sweating rate and (4) bronchiolar resistance. Control experiments without dichlorvos were 
also carried out.

No change in the parameters studied above was detected with exposure to dichlorvos, the 
only discernible effects noted being those normally produced by altitude pressures. No 
allergic reactions were observed, although one of the test subjects was known to be allergy 
sensitive.

1.2 Studies on detoxification

All experimental results reported in published literature and otherwise show extremely 
rapid and extensive detoxification of dichlorvos in all species examined. This very rapid 
metabolism excludes the possibility of accumulative effects of dichlorvos and explained the 
ability of man to tolerate small repeated doses without any measurable effect on blood cho
linesterase.

2. ENGINEERING ASPECTS

2.1 Corrosion studies

The following studies are currently being carried out:

2.1.1 Galvanic and weight loss tests

The objective of these tests is to determine the rate of corrosion induced in aircraft 
metals by various concentrations of dichlorvos in water. The galvanic tests began on 
18 January 1971, and the weight loss tests began on 25 January 1971. The test duration for 
both the galvanic (electrochemical) and weight loss tests is 30 days. In the electrochemical 
observations, voltage measurements are being taken daily (except at weekends). After 30 days, 
these voltages will be converted to corrosion rate via computer. In the weight loss tests, 
weight loss measurements are scheduled at 15 and 30 days. The weight differences can then be 
converted to a chemical milling rate.

2.1.2 Stress corrosion tests

In these tests representative samples of aircraft structural metals (aluminium and steel) 
will be exposed to a range of concentrations of dichlorvos in water with the metals under 
stressed conditions.

3. CHEMICAL ASPECTS

It has been alleged that the dichlorvos vapour disinsection system may generate chlorides in 
unacceptable quantities and that the potential corrosion of aircraft materials, particularly
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1 Technical Development Laboratory, Center for Disease Control USPHS, the Federal Aviation 
Administration and the National Aeronautics and Space Administration of the United States.



Appendix

aluminium, by this additional contaminant would be untenable. Judgement on this question must 
be based upon observations and measurements of corrosive agents that are generated by the vapour 
disinsection system and those that are already present in aircraft.
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A series of investigations have been carried out with the following objectives:

(a) To measure the quantity of dichlorvos dispersed during a disinsection cycle 
and to obtain data on the deposition of dichlorvos and decomposition products on 
various structural surfaces. These studies include measurements of the amounts 
of dichlorvos being discharged overboard from the aircraft into the atmosphere 
relative to the amounts being dispersed into the aircraft cabin.

(b) The quantity of chlorides naturally occurring in normal operating aircraft (in
the absence of dichlorvos disinsection) and that which might be contributed by dichlorvos 
application under operating conditions.

Initially most of the chemical studies have centered around developing analytical methods 
for sub-micro quantities of dichlorvos and decomposition products. These methods are now well 
developed. Chloride and most of the other decomposition products can be determined directly 
in dichlorvos in micro or sub-micro amounts.

3.1 In-flight studies on dispersion of dichlorvos

Three in-flight studies undertaken on 25 September, 9 October and 18 December 1970 have 
been completed and the following conclusions have been drawn:

(a) Dichlorvos vapours in the atmosphere will tend to deposit on frosted surfaces in 
small amounts. This is a natural phenomenon and is characteristic of any vapour 
contaminant of the atmosphere. At the treatment level used in disinsection, the 
amount deposited is very small and when the panel defrosts and dries the dichlorvos 
largely revaporizes without significant decomposition as the moisture also evaporates.

(b) Chloride is apparently a variable and normal contaminant of aircraft atmosphere 
and surfaces and disinsection with dichlorvos does not add any significant amount of 
chloride to that normally occurring in operating aircraft.

(c) Decomposition of dichlorvos during disinsection is minimal as indicated by the 
absence of dichloracetyldehyde in the cabin atmosphere, as shown by an extremely sensitive 
gas chromatography.

(d) The alleged collection of moisture on interior skin and metal surfaces of the 
aircraft resulting from the freezing of water vapour out of the atmosphere at high 
altitudes was not observed. In fact, in order to produce frosted metal surfaces 
which would collect dichlorvos during treatment, it was necessary to wet the surfaces 
manually.

3.2 Observations on chloride and water contamination of commercial jet aircraft

Aircraft are exposed to sulfur-dioxide, chloride and other atmospheric contaminants 
particularly when they operate in areas of heavy industrial activity and over seashores.

To obtain confirmation of this, a well-used B-707 aircraft was inspected whilst it was 
being overhauled. This aircraft had never been disinsected with dichlorvos. Seats, closets, 
floor and wall panels, insulating batting and galleys, were removed and a thorough inspection 
was carried out. Swabs were obtained from various locations for chloride analysis. Air 
samples from the cabin were also obtained for chloride analysis.
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The results of these investigations may be summarized as follows:

(a) Only an extremely small amount, less than 50 ml, of water was found in the 
aircraft which had been in extensive use commercially;

(b) The aircraft was heavily contaminated with chlorides;

(c) The protective coatings on metal structural elements were well preserved and 
apparently effective in preventing corrosion from the chloride contamination;

(d) Chlorides can be found in the cabin atmosphere of commercial aircraft in 
greater amounts than if all the dichlorvos used in a disinsection treatment decomposed 
to free the totality of its chlorides.

The observations made on this first inspection of a commercial jet aircraft therefore 
suggest that the metal structures of aircraft are adequately protected from normal corrosive 
elements in the atmosphere by coatings which are equally effective against any possible 
contamination from dichlorvos or its decomposition products when it is used for disinsection.

3.3 Studies on contamination of aircraft materials by dichlorvos and 
decomposition products in simulated mock-up

The main effort in these studies has been directed towards learning more about the 
deposition of dichlorvos on frosted metal surfaces during disinsection treatment of a mock-up. 
The significant observations made so far are the following:

(a) An amount of dichlorvos roughly equivalent to the amount contained in a litre 
of air deposits on each square inch of frosted metal surface exposed during a 
disinsection treatment. If the metal is permitted to warm to room temperature both 
the moisture and dichlorvos dissipates by evaporation without leaving detectable 
amounts of dichlorvos decomposition products. Typical aluminium aircraft metal 
will show no corrosion after many repeated treatments in this manner;

(b) The amount of moisture condensed and the amount of dichlorvos deposited on 
chilled (frosting) aluminium surfaces on exposure to atmospheres containing 
dichlorvos vapour have shown a high dilution factor. Thus, concentrations of
0.0005 per cent, to 0.002 per cent, dichlorvos were found in deposits collected on 
chilled aluminium metal surfaces from atmospheres containing from 0.2 to 0.7 meg 
dichlorvos/L of air, with relative humidities ranging from 32 per cent, to 70 per cent, 
at temperatures from 60° to 80°F. Further studies of this kind are planned, including 
studies on the fate of the dichlorvos in the depositions. This type of information 
will be very helpful in relating the results of the corrosion studies to what actually 
occurs in an aircraft treated with dichlorvos for disinsection.

(c) If deposits from many treatments accumulate on frosted aluminium aircraft metal 
surfaces, corrosion of the metal will develop. Corrosion will also occur even if the 
deposits consist of water only. The presence of dichlorvos in the wet deposits will, 
of course, accentuate the corrosion.

4. SAFETY ASPECTS

4.1 Effects of dichlorvos on aircraft avionics systems

The study consists of subjecting critical aircraft electronic and navigation equipment to 
1000 exposures to dichlorvos disinsection treatment in an environmental chamber maintained at 
8000 ft aircraft altitude.



А24/в/13
page 6

Appendix

The small size of the exposure chamber necessitated the development of a special dichlorvos 
dispenser. In order to complete the study in a reasonable time, 14 treatments are made each 
weekday and 7 on Saturday. Air samples are taken twice a day for dichlorvos analysis - once 
during the seventh run in the morning and once during the seventh run in the evening. Analyses 
to date indicate a gradual build-up of the dichlorvos concentration in the chamber atmosphere 
during the day because of the short time of ventilation between treatments, i.e. l/2 hour.
This means that exposure of the test equipment is substantially greater than would be the case 
in practice. The average exposure concentrations for the first three weeks were 0.49 mcg/L,
0.7 mcg/L and 0.42 mcg/L. An adjustment in the dispensing equipment was made and the fourth 
week averaged 0.23 meg dichlorvos/L. As at 3 February 1971, a total of 340 exposures had been 
completed. No change has been detected in the performance of the avionics equipment which 
could be attributed to dichlorvos treatments.

4.2 Effects of dichlorvos on flammability of aircraft materials

These consisted of treating various aircraft cabin materials with dichlorvos and 
measuring any differences in flammability as compared with untreated materials. Two levels of 
treatment with dichlorvos were used and these were estimated to be equivalent to three months 
and one year of disinsection at the rate of four disinsections per day, assuming each disin
section would deposit 0.25 meg dichlorvos per square inch of surface. Thus, the materials 
were treated at the rate of 4 mg/45 in2 (equivalent to three months of disinsections) and 
16 mg/45 in2 (equivalent to one year of disinsections). It was reported that no effect on 
the flammability of the treated materials could be detected and that dichlorvos could be 
considered safe in this respect.

4.3 Effects of dichlorvos on deterioration of miscellaneous aircraft materials,
i.e. rubber, plastics, fabrics, etc.

шTwo series of tests have been completed involving long exposures to atmospheres containing 
dichlorvos in excess of that proposed for use in disinsection of aircraft cabin materials and 
no deleterious effects on such materials have been found. It is questionable whether further 
tests are necessary, for two reasons: (i) the negative results already obtained, and (ii) the 
fact that the materials involved normally deteriorate to various degrees in the course of use 
and, for the most part, are replaced periodically. The decision to conduct further tests in 
this area is being held in abeyance until the corrosion and avionics testing is completed.
It appears unlikely at this time that additional deterioration tests will be deemed necessary.


