






Table 2. Destructive effect of sunlight on bacteria in oral rehydra- 
tion solutions contaminated with sewage 

hours. 
Reproduced from: Acra, A.: Karahagopian, I’., Raffoui, Z,, and Dajani, R.“Disinkction ot 
Oral Rehydration Solutions by Sunlight,” T/E Lm-et, 2: 1257 - 1258, 1980. 

reduction in the total bacterial count, within a period of two hours. 
These results are substantially supported by those obtained for plain 

water as described previously. This is expected because in both cases the 
procedure and experimental conditions applied were similar in every 
respect. A salient difference, however, pertains to rhe additional 
constituents present in ORS solutions, as well as a slightly higher pH. 
The differences in composition of the two media have apparently not 
altered significantly the ultimate lethal action of sunlight, which in both 
cases was irreversible. It can be concluded, moreover, that even the 
presence of a carbohydrate, salts, and some nitrogenous substances from 
the added sewage would not hinder the solar germicidal action. This is in 
sharp contrast to the legitimate expectation that ORS solutions, being x 
more appropriate medium for the support of microorganisms, might 
somehow inhibit the action of’ sunlight. 
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The lack of regrowth of the affected bacteria suggests the practical- 
ity of storage of both drinking water and ORS solutions for use when 
needed provided these commodities are protected from recontamination. 
When storage is desired, it would be wise to keep them in the same 
containers used in the disinfection process to eliminate the possibility of 
postcontamination from other vessels, or through handling. Along the 
same vein, it appears feasible for health care centres and dispensaries 
involved in oral rehydration therapy to prepare stock, concentrated 
solutions of ORS, disinfect them by exposure to sunlight, and appro- 
priately dilute them with decontaminated water just before distribution 
to villagers. Such a system will facilitate matters, reduce efforts and costs, 
and take the burden off the shoulders of housewives. Wherever such an 
arrangement is not possible, then housewives need to be instructed on 
the proper method for the preparation and decontamination of home- 
made oral rehydration solutions. 

Our experimental work was designed merely to demonstrate the 
feasibility of decontamina.tion of an ORS solution freshly prepared 
according to the WI-IO-UNICEF standard formula, using available 
plastic bags with screw caps. No attempt was mad2 10 expand and 
diversify the work as all the essential experimental information had 
already been derived from the much more extensive study on decon- 
tamination of water. Accordingly, it would be logical to assume that the 
specific conditions pertaining to containers, fluids, and exposure would 
be applicable in the two cases. It would be possible, for instance, to 
use any other type of container which is available and meets the 
requirements. 

In highly endemic rural areas, it would be useful for families to 
practice routinely solar disinfection of drinking water, in which case the 
decontaminated water would be available for the preparation at home of 
ORS solutions when needed. If this procedure is adopted, at least in 
emergencies, then the time required for disinfection of the ORS solutions 
after their preparation would be saved in favour of an early start of oral 
rehydration therapy. In such an event, the only disadvantage is the 
potential risk of contamination of the ORS solutions from the ingredients 
or containers. 

Indeed, this technology provides a good deal of flexibility which 
allows for the possibility of adaptation to suit local conditions and needs. 
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The following instructions are intended primarily for the benefit of 
housewives in rural areas in developing countries where safe community 
water supplies are not available. It is assumed that in these a.reas 
water-borne diseases are e: lemic or sporadic. 

These instructions concern the procedure to be adopted on a routine 
basis for the proper disinfection of drinking water for household use. The 
procedure involves exposure to sunlight of water from the usual 
community source for a minimum period of time in available transparent 
containers such as colourless or blue-tinted glass or plastic bottles. 

In order to save time and effort, it is highly desirable for a housewife 
to make her own arrangements to carry out the routine disinfection 
operation regularly once a day, or once every other day. For this reason, 
a housewife should ensure enough containers that would hold the desired 
quantity of drinking water estimated by her to meet the needs of the 
family for one or two days. 

At the end of the sunlight exposure period, a houseivife could then 
transfer indoors the whole set of containers for use. To avoid 
recontamination, the already disinfected water should preferably be kept 
in the same containers used in the solar exposure operation. However, if 
there is a shortage of small containers, then the disinfected water could 
be transferred from each exposed container to a clean large container 
reserved for bulk storage of processed water. 

Once a set of emptied containers becomes available after usage, the 
refilling and exposure procedures are repeated. If the containers are 
maintained in a good state of cleanliness, then there woulzl be no reason 
for having to clean them repeatedly each time they are to be re-used. 

1’1:(,(‘i:l)l’lil 
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From among those found at home, or purchased from the local 
market, select a number of containers made of colouriess or 
blue-tinted glass or transparent plastic estimated to hold an 
amount of drinking water sufficient for household consumption 
for one or two days. The selected containers could include 
ordinary bottles, jars, or any other types of vessels provided they 
are transparent to light. Coloured containers other than blue, or 
greenish-blue should not be used as they are not as satisfactory. 
Remove any detachable paper labeis from bottles, and wash all 
the containers with water (and soap, if necessary) to remove dirt 
and any residue from the previous contents. 
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Fetch water in the usual manner from the common village supply 
(stream, well, pond, reservoir, etc.). If the water is highly turbid, 
then clarify the water by allowing the suspended particles to 
settle. Decant the clear water into other vessels. 
Carefully fill each of the containers hereafter reserved for the 
solar disinfection operation with the clarified water. 

Place the containers outdoors in an open space where sunlight 
cannot be obstructed by houses, walls, trees, or bushes through- 
out the day. Porches, balconies, roofs, or window sills would be 
satisfactory if open land is not available. Select places away from 
dust, children, domestic animals, and pets to avoid contamina- 
tion and mischief. Individual containers should be spread out to 
avoid shadows. 
Keep the containers in their normal upright position. Tilting 
them at an angle towards the sun (as is commonly advocated for 
other solar appliances) may diminish the disinfection efficiency. 
Stoppers for bottles, and original covers for jars may be used to 
prevent the entry of dust, dirt, or vermin. But, such closures are 
not essential for the disinfection process. In fact, water exposed to 
bright sunlight in tightly closed containers could become much 
warmer than that in open containers. This is because the water 
vapour escaping from open containers carries with it some of the 
heat acquired by the water exposed to sunlight. 
Since it is futile to maintain an exact time for sunlight exposure, it 
would be a wise arrangement on a routine basis to start the 
sunlight exposure operation at a convenient time in the morning, 
and to keep the containers exposed until the late afternoon. The 
exposed containers may then be kept in place overnight to allow 
the water to cool, or they may be transferred indoors in readiness 
for use. However, in such emergencies as when a family runs 
shart of disinfected drinking water, an exposure period of about 
two hours, especially at noontime, should be adequate for proper 
disinfection. These practical suggestions will ensure satisfactory 
results even under moderately cloudy conditions. It would not be 
practical to carry out the operation under conditions of heavy 
rainfall. 
After use, the empty containers can be re-used without the need 
for rewashing unless they accidentally become dirty. The cycle 
can now be repeated from the stage of refilling with water 
through the stage of sunlight exposure. With time and experi- 
ence, the whole operation becomes a matter of routine. 
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It should be noted that these instructions need to be modified or 
simplified further by health educators and primary health care pro- 
moters to suit local conditions, provided the essential requirements are 
not altered in any way. 
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As previously emphasized in the text, oral rehydration solutions 
should ideally be decontaminated by an acceptable method that would 
not alter the characteristics and composition of the solution. 

Boiling of already prepared ORS solutions containing sodium 
bicarbonate as one of the constituents would lead to the transformation 
of this substance into sodium carbonate, and thus to the partial loss of its 
medicinal value. Boiling of water for use in preparing such ORS 
solutions could be a more acceptable approach, provided the boiled 
water is allowed to cool prior to use. This procedure would only result in 
decontamination of the water, but would not ensure the destruction of 
microorganisms introduced by the potentially contaminated ORS 
ingredients. In any case, boiling is to be discouraged in fuel-short 
developing countries, especially in areas where fuelwood is the principal 
source of energy. It should also be remembered that,housewives in these 
areas have to spend tim e and effort in fetching firewood from distant 
places. 

A much more feasible and simple approach is to resort to the 
utilization of solar energy for the disinfection of oral rehydration 
solutions. The procedure to be adopted at the household level is similar 
in all respects to that described previously for drinking water. 

A practical problem may arise in emergency situations where one or 
more members of a family unexpectedly contract a diarrhoeal disease, or 
when the first symptoms of severe attack appear at night. Naturally, an 
early administration of ORS solution is highly desirable in such an event. 
If solar-disinfected water is already available at home; then the proper 
approach in this case would be to prepare the first batch or two of 
home-made oral rehydration solution by dissolving the ingredients in the 
required amount of this water. The same containers holding the 
disinfected water should preferably be used for the preparation of the 
solutions since these containers are themselves already decontaminated. 
Subsequently, arrangements for solar disinfection of oral rehydration 
solutions in one or more batches need to be made during daylight hours. 
Incidentally, a decontaminated batch may be stored for intermittent use 
over a period of several days, provided it is protected from possible 
recontamination. 

In endemic areas where diarrhoeal diseases are rampant, house- 
wives should remain on the alert, and be prepared by stocking at home 
the necessary ingredients (salt and sugar) or ORS packets, as well as 
suitable containers for the solar disinfection process. 
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Since the procedure and precautions to be taken are the same as 
those that apply for drinking water, it would not be necessary to repeat 
the instructions in this case. Of course, a complete set of instructions 
should include the essential steps for the actual preparation of the oral 
rehydration solution by a housetiife, as well as those for its proper 
disinfection by sunlight. 



APPENIRIX 
Sources of Information on Diarrhod Diseases 

UNICEF 

UNICEF Headquarters 
United Nations, New York, 
New York 10017, U.S.A. 

UNjIGEF Geneva Headquarters 
Palais des Nations, 
CH 1211, Geneva 10, Switzerland. 

UNICEF Regional Office for East 
Africa 

P.O.Box 44145, Nairobi, Kenya. 

UNICEF Regional Office for West 
and Central Africa 

P.O.Box 443, 
Abidjan 04, Ivory Coast. 

UNICEF Regional Office for the 
Americas 

Calle 76 No. 10-02, Bogota, Colombia. 

UNICEF Regional Office for East 
Asia and Pakistan 

P.O.Box 2-154, Bangkok, Thailand. 

UNICEF Regional Office for the 
iddle East and North Africa 

Amman, Hashemite Kingdom ofJordan. 

UNICEF Regional Office for 
South Central Asia 

73 Lodi Estate, 
New Delhi 110003, India. 

UNICEF Office for Australia and 
New Zealand 

G.P.O. Box 4045, 
Sydney, N.S.W. 2001, Australia. 

UNICEF Office for Japan 
c/o United Nations Information 

Centre, 22nd floor, 
Shin Aoyama Building Nishikan, 
l-1, Minami-Aoyama I-Chome, 
Minato-Ku Tokyo 107, Japan. 

W.N.O. 

Diarrheeal Diseases Control 
Programme 

Programme Manager, 
World Health Organization, 
12 11 Geneva 27, Switzerland. 

Organisation Mondiale de la Sante 
Bureau Regional de I’Afrique, 
Boite Postale 6, 
Brazzaville, Congo. 

World Heaith Organization 
Regional Office for the Americas, 
Pan American Sanitary Bureau, 
525,23rd Street, N.W., 
Washington, D.C. 20037, U.S.A. 

World Health Organization 
Regional O&e for the Eastern 

Mediterranean, 
P.O.Box 1517, 
Alexandria, Egypt. 

World Health Organization 
Regional Ofice for Europe, 
8, Scherfigsvej, 
2 100 Copenhagen, Denmark. 

World Health Organization 
Regional Office for South-East Asia, 
World Health House, 
Indraprastha Estate, Ring Road, 
New Delhi 110002, India. 

World Health Organization 
Regional Office for the Western Pacific, 
P.O.Box 2932, 
12 115 Manil .*., Philippines. 

Others 

Appropriate Health Resources and 
Technological Action Group, Ltd. 

85 Marylebone High Street, 
London WIM 3DE, U.K. 

International Centre for 
Diarrhoeal Disease Research 

P.O.Box 128, 
Dacca 2, Bangladesh. 

International Children’s Centre 
Chtteau de Longchamp, 
Carrefour de Longchamp, 
Bois de Boulogne, 
750 16 Paris, France. 

International Development 
Research Centre 

P.O.Box 8500, 
Ottawa, Ontario K 1G 3H9, Canada. 
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Ross Institute of Tropical Hygiene 
London School of Hygiene and 

Tropical Medicine, 
Keppel Street, 
London WC 1 E 7HT, U.K. 

Water and En* . ,nmental Sanitation 
Team 

Programme Development and 
Planning Division, 

UNICEF 
866 UN Plaza, Room A4 15, 
New York, N.Y. 10017, U.S.A. 

Water and Sanitation for Heaith 
Project 

1611 N. Kent Street, Room 1002 
Arlington, Virginia 22209, U.S.A. 

Program for Appropriate Technology 
in Health (PATH) 

Canal Place, 
130 Nickerson Street, 
Seattle, Washington 98109, U.S.A. 

Sources of Information on 
Development of Health 
Education Materials 

British Council Media Group 
10 Spring Gardens, 
London SW 1A 2BN, U.K. 

British Life Assurance Trust Centre 
for Health and Medical Education 

BMA House, Tavistock Square, 
London WClH 9JP, U.K. 
London 

Bureau d’Etudes et de Recherches 
pour la Promotion de la San& 

B.P. 1977, 
Kangu-Mayombe, Zaire. 

Hesperian Foundation 
Box 1692, 
Palo Alto, California 94302, U.S.A. 

PIACT de Mexico 
Shakespeare No. 27, 
Mexico 5, DF, Mexico. 

Teaching Aids at Lcw Cost 
Tropical Child Health Unit, 
Institute of Child Health, 
30 Guilford Street, 
London WC 1N IEH, U.K. 

Voluntary Health Association of India 
C- 14 Community Centre, 
Safdarjung Development .4rea, 
New Delhi 110016, India. 

Appropriate Health Resources and 
Technologies Action Group Ltd. 
(AHRTAG) 

85, Marylebone High Street, 
London W 1M 3DE, U.K. 
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