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These guidelines are intended for adaptation to conditions in different
countries in order to suit the needs of their users, rather than for general
adoption without modification. All parts of the text may be freely adapted,
translated, or used in any form for non-profit-making purposes. Prior
permission to do so need not be obtained from the World Health Organizationm,
but appropriate reference should be made to this source. However, if a
translation of the entire work is envisaged, enquiry should be made to WHO
to ensure that such a translation is not already available.

WHO also welcomes comments on these guidelines and information on
experience in their use or adaptation; these should be addressed to:
The Programme Manager, Diarrhoeal Diseases Control Programme, WHO, 1211
Geneva 27, Switzerland.

ACKNOWLEDGEMENTS

The Appropriate Technology for Health, Diarrhoeal Diseases Control, and
Drug Policies and Management units of WHO, and UNICEF are grateful to
Mr P. Laude, KBI, Berlin (West); Mr J. Richman, Woodstock, NY, USA; and
Mr M. Stork, Benken, Switzerland, for their valuable assistance in the
preparation of these guidelines. Acknowledgement is also due to many other
experts for their helpful criticisms and comments.



WHO/CDD/SER/80.3
page 1

CONTENTS

I
o
1

INTRODUCTION ....veveenenns et erreceteciarsesesssass s et sttt s rasseaneooe
1.1 Composition of Oral Rehydration Salts (ORS) .,.......c.eviveenn. Ceenn
1.2 Estimating production needs and possibilities .,........... teeeeeens
PREMISES FOR MANUFACTURING ORS .. ... ..iiiiiennocnsecsssorssserascosasanss
RAW MATERTALS .....covevcecenvecns seteesesecssesssctst s res e ceecereseonn
3.1 COStS tievencennononneonenns s ecec it estecenatotenecenas ceeveceane
3.2 Specification: Glucose ............ Cesesetseiescie st tatescannasans
3.3 Specification: Sodium chloride ........coveeevenrevoennnn creeraoans
3.4 Specification: Sodium bicarbonate ,.............. e ererecesesenenna
3.5 Specification: Potassium chloride ,................. e tteeeeneeaan
3.6 Specification: Aerosil .......eieeiieeeeeocncononcnnas Ceeeetsenreans

3.7 Specification: Packaging material ............ccveececenenocencnens

O 0 0 00 NN DY W W W

3.8 Labelling .......... e e e st ises e et eenacase st s et se st 0t eeeeroennsena

o
—

EQUIPMENT 4 vevuseeeennnnesonnnnnneneeenannneeessesensesnsacsasnnsnnsans
4.1 Production equipment: Itemized costing and power requirements ,,, ,. 11
4.2 Quality control equipment: Itemized costing and list of reagents... 12
4.3 General considerations on equipment ......c.soe0vevcscccsas ceeeesesss 15
4.4 Discussion of equipment ........ e reesserracerasasae O 1
PERSONNEL «e.evvenn. e e ereaeaeaas ceeees Ceereceeenaaas ... 18
PRODUCTION STEPS +evvevevevrccnanconss Ceereeenes Ceeeae. A £
6.1 Raw materials ecceeecccoesenn. ettt iasacaans A |
6.2 Welghing +eceeenererertanrenesnraocesncsnssossosasssscosnnnes ceesse 21
6.3 Mixing +esevececcccccccsacaann ceeesaaaann Cetesesasscesscnsencsaanss 22
6.4 Control of chloride and moisture content ..... Ceereseteneeaarreeae. 22
6.5 Filling and sealing packets ...iciiveececnnceannnan. ceetesecenannaes 22
6.6 Packing ecceeeesarsccrctinencsanns e Ceeeeeeiienaeaneeae. 23
6.7 Control and release of batches .....envevvevnnnns. cevesenscssnsscaass 23
PRODUCTION QUALITY CONTROL: CRITERIA FOR ACCEPTING OR REJECTING A BATCH. 23
7.1 Sample size .....cc000000nnnn “sctacescnsreanestecsersersenncnaraones 23
7.2 Tests ....:...................................; ..... ceeecaren ceesas 23

BIBLIOGRAPHY ....c..... ceerenan ceeteseena cteecrttececnnctscecenncsennaas 24



WHO/CDD/SER/80. 3
page 2
Page

ANNEX 1 CheckliSt tiuiuuvuutniennoneesannsansasssnasstaneoanannnes

Cererrtretananas cveenes 25

ANNEX 2 Specifications for ordering and testing finished packets of Oral Rehydratiom
Salts .

Gt eetsatieeneet et et cacsottostanestereeata0snaanns ceeerereaeaan cesees. 28

ANNEX 3 Good practices in the manufacture and quality control of drugs ..... 30

ANNEX 4 Order specifications .......c.uu....

A. Glucose, anhydrous oral quality ....... Ceetaneeen et teeet e ceeeeee. 36
B. Sodium chloride .......civievvinennnnns Ceteeseenan . ¥
C. Sodium bicarbonate ........ce00000000 teetesenenne chreerens evecsreevees. 38
D. Potassium chloride ........ccv0vuvunn N 1
ANNEX 5 Test procedures ......... ciereesesns cert et st aeeaes P /10
A. Glucose, anhydrous oral quality ..... et iaeereseetececattteeeesaraanenans 40
B. Sodium chloride ,....vcevvveonoroeonnss treeeretoteecnnas A /% .
C. Sodium bicarbonate .........c000000.. ettt eeesvrsenes ceeres et rearaneanns 49
D. Potassium chloride ........ceveenenns e et reaeerenraen - 3 §
E. Aerosil L....iiieiirtnnecanns e teeeeeetettenaeenocessscenat st neenoo s neeeae 52
ANNEX 6 Production Control Sheet ...........ec.00.n Cteeeereeereereaes ettt eannaans eeee. 53
ANNEX 7 Production Control: Chloride test ....... ceteeeeerrenae. Ceeeeeaaa teeereaen. 54
ANNEX 8 Dosage Control Record Sheet ,................ -

ANNEX 9 Test procedures for quality control of finished ORS packets

B 1




WHO/CDD/SER/80.3
page 3

1. INTRODUCTION

Acute diarrhoeal diseases are one of the leading causes of infant mortality in many
developing countries. In most cases, death is caused by dehydration. Such dehydration can
be treated simply, effectively, and cheaply in all age groups by giving patients by mouth
a glucose-electrolyte solution. This solution can be conveniently prepared as needed by
dissolving a pre-packaged mixture of Oral Rehydration Salts (ORS) in an appropriate volume
of drinking water.

Oral rehydration therapy combined with guidance on appropriate feeding practices is the
basic strategy by which the WHO Programme for Control of Diarrhoeal Diseases (CDD) is trying
to achieve an immediate reduction in diarrhoea-related mortality and malnutrition in children.

These guidelines have been prepared to assist national authorities in establishing
facilities for the production of packets of ORS of pharmaceutical quality for use as a non-—
prescription drug for the prevention and treatment of clinical dehydration. Their preparation
was recommended by a WHO/UNICEF-sponsored consultation on National Production, Packaging
and Distribution of Oral Rehydration Salts (ORS) held in Bangkok in January 1979 arnd attended
by experts from eight developing countries.

These guidelines are a series of examples and suggested approaches that will need to be
adapted to suit local needs and conditions. They should be considered as a tool for building
up national self-reliance in the supply of ORS within the overall context of national
diarrhoeal diseases control activities,

Alternative preparations that have not yet been clinically evaluated, have an incomplete
composition of salts, are not within the stated tolerances, or do not meet the standards

described for packaging, are not discussed.

1.1 Composition of Oral Rehydration Salts (CRS)

Oral Rehydration Salts (ORS) is the non-proprietary name for a mixture of glucose
and salts. This mixture is dissolved in drinking water to make a solution that can be
given by mouth to treat clinical dehydration due to diarrhoea. It is considered to
meet the criteria of an "essential drug' for developing countries.

The active ingredients in an ORS packet for making one litre of solution are:
Glucose, anhydrous 20.0
Sodium chloride 3.5
Sodium bicarbonate 2.5

1.5

Potassium chloride

This formulation has been used successfully to treat dehydration due to acute
diarrhoeas, including cholera, in all age groups.

Dissolution of ORS in water yields the following concentrations:

glucose 111 mmol/1
Na* 90 mmol/1
Cl™ 80 mmol/1
HCO3 30 mmol/1
K+ 20 mmol/1

1.2 Estimating production needs and possibilities

For simplicity only the packet size for making one litre of ORS Solution is discussed
throughout the Guidelines. While more expensive to produce, smaller packet sizes for
making up volumes of Solution such as 200 ml or 700 ml may be more appropriate in
countries with differing measuring containers.
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The ingredients are usually supplied in containers of 50 kg. In these guidelines

batch sizes are based on multiples of one 50 kg container of glucose, ie., a minimum
batch size of 68.8 kg or 2500 packets.

The cost of staff and equipment for decentralized production of ORS to pharmaceutical
standard is not considered to be justified below this minimum batch size.

Minimum semi-automatic packaging yields 550 000 packets per year, assuming:
(1) There are 220 working days per year
(5 days per week x 52 weeks = 260
less 10 days factory maintenance
less 30 days holidays)
(2) The production‘rate is 6 packets per minute
(3) One 68.8 kg batch, or 2500 packets is processed per day
2500
—_— = 7 hours
6 x 60
(4) 2500 x 220 = 550 000

Minimum automatic packaging with the smallest suitable machine currently available
yields 4 400 000 packets per year, assuming:

(1) A production rate of 60 packets per minute
(2) A batch size of 137.5 kg, based on 2 x 50 kg of glucose for 5000 packets

(3) The time taken to process one batch is: 5000
= 1 hour 23 minutes

60 x 60
. (4) Four batches are processed pef day: 4 x 5000 x 220 = 4 400 000

Annual production may be varied to accommodate virtually any requirement based on
these two formats:

- decrease by operating fewer days or producing other substances as well as ORSj
- increase by adding more machines or by working two or three shifts per day.

Before undertaking the manufacture of ORS packets, it will be necessary to estimate
the number of packets that will need to be produced and the level of technology required.
Elements to be considered include the capabilities of the existing pharmaceutical
industry, the availability of laboratory facilities, the availability of premises and
electricity, the availability of a suitable workforce, and climatic conditions. A check-
list is attached as Annex 1.

.If ORS packets are simply to be purchased, the specifications for ordering and
testing should resemble those shown in Annex 2.
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PREMISES FOR MANUFACTURING ORS

Even if it is possible to accommodate ORS production within the existing facilities, the

following basic requirements will need to be satisfied.

General considerations

Refer to Annex 3: '"Good Practices in the Manufacture and Quality Control of Drugs',
sections 4.1 and 4.2,for general recommendations on premises.

More specific considerations

The space requirements shown in Table 1 are based on production of about 5 million
packets per year. A greater or lesser production essentially affects only the floor
space needed for rooms 1 and 5.

Rooms 1 to 5 need 3-metre ceilings.

Six separate rooms are required to separate specific operations. Only five rooms
are needed if drying is not required, as sifting can be done in a screened-off portion
of room 1 or room 3.

Upper limits for temperature and relative humidity are specified for rooms 1 to 4.
Air conditioners, or both air conditioners and dehumidifiers may be required if the
dehumidifying action of compressor-type air conditioning units is insufficient.

Windows should seal tightly when shut and be closely screened when open. Doors
should be self-closing and seal tightly. All areas should have adequate ventilation.

If temperature and humidity control are required, an important energy economy can
be made by carefully planning the layout of the rooms so as to minimize .the total

volume to be controlled.

There should be no water or drains in rooms 1 to 5. Routine cleaning of machines
is by vacuum cleaners and the absence of drains eliminates a common source of contam-
ination.

Adequate electric power must be available in the rooms.

TABLE 1. SPACE REQUIREMENTS FOR ORS PRODUCTION

Room Approx. Min, Min. Temp. Relative
Number | Function of Room Surface Floor Ceiling | not to |[humid. not
Area (m") Loads Height exceed |to exceed
(t/m2) (m) (°c) (%)
1 Storage of raw material 120 3 22 60
2 Drying and sifting 50 0.8 3 22 60
3 Weighing and mixing 25 1.5 3 22 60
4 Filling, sealing, packing 30 0.8 3 22 60
5 Quarantine and storage of
finished product 60 0.8 3
6 Quality control laboratory 20 0.25 !

Locker for men

Locker for women

Toilet

Storage for cleaning material

50

~ N N N

355




WHO/CDD/SER/80. 3
page 6

3. RAW MATERIALS

The following sections on specifications have two parts for each ingredient: specifi-
cations for ordering,and testing when an order is received. Each batch delivered should be
sampled. ‘The number of drums or sacks to be sampled is usually calculated by 0. 4\@:, where
"n = the number of containers of any given batch.

The chemical ingredients are delivered in 50-kg sacks or drums by most commercial
suppliers. To mix well, the particle size of the ingredients should be in the range of
100 to 400 um. Foil for packaging usually comes in reels of 1000 m for automatic packaging.
For semi-automatic production, pre-printed packets sealed on three sides are available.

When ordering chemicals ensure that each shipment is accompanied by a copy of the
manufacturer's test protocols with the quality specification of the product.

In locations with monsoon-type seasons, delivery of the raw materials should be timed
to occur in the dry season.

3.1 Costs
Indicative FOB price Cost per
on international market 1 000 000
! as of June 1980 packets
Item {Us %) (Us $)
Glucose, anhydrous 650 per t 13 000
Sodium chloride 400 per t 1 400
Sodium bicarbonate 450 per t V 1125
Potassium chloride 700 per t 1 050
Aerosil * : 6.50 per kg 3.25
Packaging material 750 per 1000 m2 15 000
(including printing) (50 000 packets)
Packing boxes determine locally

The cost of shipping must be added. For example, sea freight from Copenhagen
to Karachi is US $ 450 per t.

3.2 Specification: Glucose

Ordering:

Good quality anhydrous food-grade glucose is quite acceptable for ORS.
Pharmaceutical grade suitable for parenteral use need be considered only if tax
regulations happen to make the 'drug" quality cheaper than the 'food" grade.

A sample specification is given in Annex 4-A.

* use of this excipient is optional.
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Testing:

Each batch of glucose must pass the following tests upon receipt before it
can be released for the manufacture of ORS packets:

Description

Identity Specific optical rotation
Moisture content Chlorides

Sulfated ash Sulfates

Assay Heavy metals

Acidity Standard plate count

Test procedures are given in Annex 5-A.

3.3 Specification: Sodium chloride

Ordering:

Pharmaceutical grade sodium chloride should be ordered: IP, USP, NF,
BP, EurP, PhUSSR, or equivalent. It should be packed in strong, moisture~proof
containers.

A copy of the manufacturer's protocols with the quality specifications of
each batch should be provided.
An example 1s given in Annex 4-B.

Testing:

Upon receipt of each order of sodium chloride, each batch should be verified
for:

Description
Identity
Moisture content
Assay

Test procedures are given in Annex 5-B.

3.4 Specification: Sodium bicarbonate

Ordering:

Pharmaceutical grade sodium bicarbonate should be ordered: 1IP, USP, NF, BP,
EurP, PhUSSR, or equivalent. It should be packed in strong, moisture-proof
containers.

A copy of the manufacturer's protocols with the quality specifications of each
batch should be provided.
An example is given in Annex 4-C.

Testing:

Upon receipt of each order of sodium bicarbonate, each batch should be verified
for:

Description
Identity
Moisture content
Assay

Test procedures are given in Annex 5-C.
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3.5 Specification: Potassium chloride

3.6

3.

7

Ordering:

Pharmaceutical grade potassium chloride should be ordered: IP, USP,
NF, BP, EurP, PhUSSR, or equivalent. It should be packed in strong, moisture-
proof containers.

A copy of the manufacturer's protocols with the quality specifications of
each batch should be provided.

An example is given in Annex 4-D.
Testing:

Upon receipt of each order of potassium chloride, each batch should
be verified for:

Description -
Identity -
Moisture content

Assay

Test procedures are given in Annex 5-D.

Specification: Aerosil

The use of Aerosil is optional. Aerosil is a proprietary name for
coloidal silicon dioxide. 1In ORS, 0.02% Aerosil (200 g per 100 kg):

- improves the free-flowing properties of the mixture for easier
filling of packets

- takes up residual moisture
- speeds up the dissolving of the mixture.
Aerosil is harmless in this concentration and is widely used in dietetic

powders, and pharmaceutical and cosmetic products. It is insoluble and makes
the ORS solution very slightly turbid.

m

|

Order: by name.
Test for identification on receipt (Annex 5-E).

Specification: Packaging material

Aluminium foil coated on two sides is recommended for forming hermetically
sealed packets to protect the ORS powder from humidity.

Foil is supplied commercially in reels for automatic packaging or as
pre-formed packets sealed on three sides for semi-automatic packaging.
Pre-formed packets are often available locally. The label is usually printed
on foil by the supplier.

The foil must be of good quality with no pin holes and with a coating of
uniform thickness for satisfactory packaging. It should be obtained only
from reputable suppliers.
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Foil must be stored away from direct sunlight, preferably in an ambient
temperature not exceeding 25°C, and relative humidity not exceeding 607. Under
these conditions it can be stored for 12 months without deterioration. If not
properly stored, the polyethylene layer will dry out and prevent correct sealing.

Ordering:

Foil for forming packets of dimensions approximately 90 mm x 100 mm

inside : polyethylene 50 g/m2
middle : aluminium 15‘/Lm
outside: polyester 15 g/m2

Printing on inside of polyester coat.

Always ensure the packaging material is supplied in a format compatible

3.8 Labelling

It is important that ORS packets be presented in an attractive format.
Considerable effort should be devoted to designing the packet to encourage

people to use ORS.

= colour

- language (written, pictorial)

- layout

Factors to be considered include:

- national requirements for drug packaging

If a more detailed instruction sheet or pamphlet is to be distributed with
the packets, the labelling may reflect this by referring to the instruction
sheet, or having the same colour scheme or logo. .

Minimum information (based on Annex 3, section 9)

1.

2.

Non-proprietary name
Ingredients

(pharmacopoeial standard)

Batch number

Date of manufacture

Oral Rehydration Salts

Glucose ( .... ) 20.0 g
Sodium chloride ( .... ) 3.5 ¢
Sodium bicarbonate ( .... ) 2.5 g
Potassium chloride ( .... ) 1.5 g
Net weight 27.5 g
excipient 0.027 Aerosil

00 (two digits)

month, year (four digits)
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5. Directions for use "for oral treatment of dehydration.

Dissolve entire contents of packet
in one litre of drinking water."

6. Storage conditions "Store in a dry place out of direct

sunlight."

7. Name of manufacturer

LR R I I R A I A SO ST R

Fig. 1. EXAMPLE OF A LABEL FOR AN ORS PACKET

ORAL REHYDRATION SALTS

FOR ORAL TREATMENT OF DENYDRATION ASSOCIATED WITH DIARRHOEA

PREPARAT 10N GF SOLLTION:

DIRECTIONS FOR USE: UNLESS CTHERWISE INSTRUCTEC 8Y A PHysiClan
PRING 4 vOLUPE OF (RS SOLUTION €GLAL 0 THE VOLUME OF 370CL
PASSLD CR AS MM AS THMIRST JFMRuDS,

Tt NCReAL RANGE FOR AMCUNTS CONSIMED 15:

AGE oL E 3
BELCW 5 wChnS e
6 montws o 2 vEaRrs L2 w0l
2 veans 10 S rears 374 1o L /2 Leme
OVER > YE4RS AS CESIRED

Comriaug veesina, ESPECIALLY BREASTFEESING. nii AENvORATION I3WOLETE.

[morip:ents: Guucose amwrsesus. BP 73 20.04

S02ium cuiomtpoi. 3P 73 3.5

Soor.m s:caracare. 2P 73 2.5

Porass:m cuicpios, 8P 73 (S l,' "
Rev wr.: 27.5¢ Exciprent: 0,022 Aerosi

STORAGE: XgEP iW & DRY PLATE SUT 2F DIRETT 5UY.ICAT. N—
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4, EQUIPMENT
4.1 Production equipment : Itemized costing and power requirements
Cost FOB
June 1980 Power
Item Remarks s $) Requirement
* Air conditioner 29 000 BTU 1 500 4,0 kW
* Dehumidifier Extracts 26 1 in 24 h
at 25°C and 60% rel.
humidity 2 400 1.9 kW
* Dryer, Tray 2.5 m3, blows 60°C
heated air, dries 430
kg in 12 h 18 000 18 kW
* Dryer, Tray 400 1, blows 60°C
heated air, dries 80
kg in 12 h 5 000 6 kW
* Dryer, Fluid Bed All-electric, price
of ducting and install-
ation not included,
dries 100 kg in 1 h 50 000 100 kW
* Dryer, Fluid Bed Steam, price of ducting
and installation not
included, dries 100 7.5 kW
kg in 1 h 42 400 180 kg/h steam
Scale: 100 kg ¥ 1.0 g for ingredients )
)
Scale: 20 kg to.1g for ingredients ) 3 500 ce
)
¥ gcale: 100 g to.1¢g for process control of )
packets )
Mixer, 300-litre plough-type with chopper 21 000 6.0 kW
Drum, 50-litre Stainless steel ( or
aluminium) with hermet-
ically sealing lids, 10 180
required (each)
Sifter Has grating action to
break up lumps 3 500 1.5 kW
Vacuum cleaner Industrial quality 500 0.50 kW
Air compressor 1f no other source of com-
pressed air is available 1 000 0.75 kW
Moveable hoist Or equivalent system for
manipulating drums 3 700 .

* QOptional
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Cost FOB
June 1980 Power
Item Remarks (US $) Requirement
AUTOMATIC PACKAGING
Packaging machine Packet forming, filling,
sealing 52 000 4.0 kW
* Voltage stabilizer - 3 400 ..
SEMI-AUTOMATIC PACKAGING
Doser Fills packets 8 000 0.5 kW
Sealer Heat, pressure 1 000 0.8 kW
Imprinter 7-digits, hand-operated,
impresses batch number
and manufacturing date
in edge of packet seal 2 000

4.2 Quality control equipment: Itemized costing and list of reagents

List of equipment

Cost FOB
June 1980
Item (us $)

Moisture balance 1 200
Analytical balance 1 100
Flame photometer ' 800
Polarimeter 2 200
Water bath, controlled temperature : 400
Colony counter 300 i:i
Incubator 700
Water still, 4 1 per h 400
VacuumAdesiccator 40
Beakers - 10 each: 100 ml, 250 ml, 500 ml, 1000.-ml o 1.50 each
Erlenmeyer flasks — 10 each: 100 ml, 250 ml . 2.00 each
Comparison tubes - 2 each: 40 and 50 ml marks, 45 and 50 ml marks 2.00 each
Bottles with glass stoppers - 5 each: 250 ml, 500 ml 4,00 each
Pipettes, volumetric - 10 each: 10 ml, 1 ml 1.00 each

* Optional



Item

Graduated titrating pipettes — 10 each: 50 ml, 10 ml, 5 ml, 1 ml

Bacteriological pipettes - 10 each: 10 ml, 1 ml
Dilution blanks - 10 each: 90 ml

Crucibles, silica - 10 each: 5 ml, 10 ml
Crucibles, nickel - 10 each: 10 ml, 25 ml
Crucible, platinium - 10 ml

Petri dishes - 30 of about 100 mm diameter

Miscellaneous: rubber stoppers platinum wire
rubber tubing bunsen burner
glass tubing test tubes
wash bottles filter and paper
drop bottles holders

brushes

~detergent

S N N N N N N\
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Cost FOB

June 1980

(s $)
1.00
1.00
1.00
1.50
3.50

500

.10

150.00

each

each

each

each

each

each

each
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List of reagents

1. acetic acid (~300 g/1) TS

2. acetic acid (v60g/1) PbTS

3. agar

4., ammonia (w100g/1) TS

5. ammonia GVIObg/l) PbTS

6. ammonium molybdate TS

7. barium chloride (0.5 mol/1) VS
8. Dbarium hydroxide w15 g/1) TS
9. carbon dioxide-free water R
10. carbonate-free sodium hydroxide (0.02 mol/1) VS
11. cupric sulfate R

12. distilled Water

=
L

. hydrochloric acid @250 g/1) TS

—
&S

. hydrochloric acid (1.0 mol/1) VS

-
w

. hydrochloric acid (0.1 mol/1) VS

—
(@28

. hydrogen sulfide R

—
~
.

iodine (0.1 mol/1) VS

18. lead nitrate R

19. methyl orange TS

20. nitric acid (»100C g/1) TS

21. nitric acid @130 g/1) TS

22. peptone

23. phenolphthalein/ethanol TS

24, potassium carbonate, anhydrous, R

25. potassium chromate TS : s
26. potassium sodium tartrate R -~

N
~

. potassium sulfate (174 mg/l) TS

N
[0}

silver nitrate (w40 g/fl1) TS

[~
O
.

silver nitrate (0.1 mol/1) VS

siiver nitrate (0.1 mmol/1l) VS

w W
= O

sodium carbonate W50 g/1) TS

[V}
o

sodium hydroxide R

w
W

sodium hydroxide (w80 g/1) TS

w
S~

sodium tetraphenylborate (~30 g/l) TS

w
w

sodium thiosulfate (0.1 mol/1) VS

(9%}
[e,}

starch TS

R = reagent
TS = test solution
VS = yolumetric solution



WHO/CDD/SER/80.3
page 15

37. sulfate-free ethanol @750 g/l) TS
38. sulfuric acid (w1760 g/1) TS
39. sulfuric acid @100 g/1) TS

Ordering minimum quantities commercially available, these 39 items would
cost about US $ 300.

4.3 General considerations on equipment

Care should be taken to select equipment that:
- is as simple as possible
- is reliable and robust

- can be properly repaired locally

is compatible with existing equipment, facilities and power sources.

It should be kept in mind that a potential saving on the initial purchase
price of a piece of equipment will be very quickly lost if production is slowed
down or halted by premature equipment failure or excessively long repair times
because .the fixed costs of the operation for premises, power and personnel will
continue.

Equipment and processes are continually evolving_and it is advisable to
review what is available on the market before ordering equipment. Both WHO and
UNICEF have world-wide purchasing experience which may be called upon.

Due consideration should always be given to buying two small and simple machines
to increase production capacity rather than one higher capacity but more complicated

machine. With two machines production can still be continued if one breaks downm.

4.4 Discussion of equipment

Air conditioners and/or dehumidifiers

These may or may not be required, depending on the climate where the
manufacturing plant is located. Satisfactory ORS packets are produced in
Europe under contract to UNICEF in plants that have neither.

The power and number of machines required depends on the ambient temperature
and the volume of the room.

Note that air conditioners which use compressors also dehumidify to a
certain degree.

Dryers: tray, electric-powered; or fluid bed, electric-or steam-powered.

The requirement for and use of dryers should be avoided if possible.
Dryers are an additional capital expense; they consume & lot of power; they
add one more step to the manufacturing process.
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A dryer should not be purchased unless it can be demonstrated that without
a dryer the final product is unsatisfactory, for example, if the glucose
frequently does not meet the required specifications and there is no alternmative
source of supply.

IF drying is required at all, the choice of dryer will depend on the
amount and frequency of drying. The characteristics of the two types of
dryers are compared below:

Fluid bed dryers - more efficient but much more complicated to run
than a tray dryer

- performance: about 100 kg in 40 minutes

- power consumption: 7.5 kW & 180 kg/h steam, or
100 kW all electric

- operating temperature: 400C to 50°C

Tray dryers - easier to run, but consume more power, slower than
fluid bed dryer

- performance of a 2.5 m3 unit is 500 kg in 12 hours,
blowing air heated to 60°C

~ power consumption: 18 kW

Sifter with l-mm to 3-mm screens

Ingredients can become caked or clumped when sacks have been stacked one
on top of another for a certain time, or after drying.

Sifting machines with a grating action are available to rapidly break up
clumps that may have formed and ensure homogeneous mixing of the ingredients,
Plough-type mixers equipped with a chopper can also break up lumps very
effectively.

A comminuting machine (for milling or grinding) to obtain a regular
particle size should not be required if ingredients are to specification.

It is not required for glucose.

Packet forming, filling, sealing

In automatic packaging these three steps are performed by a single

machine.

Figure 2 outlines the basic operations of forming the packet
from a reel of preprinted foil, filling the packet, then sealing the fourth
side and cutting,
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Fig. 2 AUTOMATIC PACKAGING MACHINE OPERATION

Mechanical opening

Folding plough

Filling chute

Reciprocating jaw
draw-off with cut-off

WHO 80793

;’ggh:d:rd Packaging material reel

Experience in Europe has shown that a slide dosing unit is more suitable
for ORS packaging than an auger filler.

A voltage stabilizer should be provided if fluctuations exceed t 157,

Semi-automatic packaging uses a separate filling machine and sealing
machine.

Packets are supplied pre-printed and pre—sealed on three sides. They
are placed by hand under the nozzle of the filling machine which dispenses
the required dose of powder. Dosing can be foot—actuated or set for a
standard interval. The machine may have a slide or auger filler.

Filled packets are passed by hand to a second worker who seals the
fourth side with a foot—operated sealer using heat and pressure. Ouput will be
be at least 6 packets per minute.

Scales for weighing out ingredients

one of 100-kg capacity and accuracy ¥ 1.0 g

one of 20-kg capacity and accuracy % 0.1 =4



WHO/CDD/SER/80. 3
page 18

Mixer

The characteristics of the different types are listed below:

Mixing Capacity
time (min) (litres)
plough type with chopper 3-5 300
( planetary 20-30 300
use only (
if al- ( ribbon 20-30 300
ready (
available , ( paddle A 20-30 300

For semi-automatic packaging, capacity need only be 150 1.

The mixer opening for filling should be covered by a 5-mm sieve. This
may need to be specially made.

Mixers should not be loaded beyond 807 of their stated capacity.
The ORS mixture has a specific gravity of about 0.6.

Drums for transporting mixture and ingredients

Ten 50-1 stainless steel drums with hermetically sealing 1lids.

These can be fitted with special hoppers equipped with a valve for
feeding directly into the dosing/packaging machine.

Hoists, fixed or portable, may be purchased or fabricated locally to
facilitate shifting and loading operations, which may otherwise be done by
hand. .
5. PERSONNEL

The basic number of persons needed for both automatic and semi-automatic
packaging is eight:

1 Production supervisor

~ takes overall respomsibility for quantity and quality of packets produced
including:

ordering of raw materials,

approving materials for use in production,
releasing packets for distribution,
supervising personnel and weighing operations;

~ should be a pharmacist (or a pharmacist should be readily available for
consultation).

1 Laboratory technician

-~ responsible for performing all quality control analyses on ingredients
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upon receipt and during processing, and on the finished product;

- responsible for proper maintenance of the control laboratory equipment
and reordering of equipment, reagents, and chemicals as necessary
through the supervisor.

2 Workers

- perform drying, sifting, weighing, mixing and feeding operations.

( 1 Operator
g (
2 ( - runs the packet forming, filling, sealing machine. Checks packets
b ( on * scale while machine is running and mades adjustments, including
§ ( dosage and sealing as necessary, and changes foil;
o ( ,
9 ( - responsible for routine maintenance of machine; informs supervisor
8 ( if a repair engineer is required.
g8 (
8 ( 3 _Workers
<(
( ~ put packets into boxes, and boxes into cartons.
( 1 Worker - dosing and filling.
o
.S ( 1 Worker - sealing.
8 (
% ( 1 Worker - impressing the manufacturing date and batch number.
& ( _
(

1 Worker - packing into boxes and cartoms.

For maintenance of an automatic packaging machine, if an experienced -.
electrician or mechanic is not already available locally, either the operator
can be sent to the factory for three months' training or arrangements can be
made with the manufacturer to ensure that a technician is always rapidly
available from elsewhere in the country or region.

PRODUCTION STEPS

The steps in the production of ORS packets are summarized in the flow chart
(Fig. 3).

The production steps for each batch are monitored with a Process Control
Sheet (Annex 6). This record, the record of the results of the quality testing
of each batch, and a sample of the final product are always retained for each batch.

Batch sizes are based on increments of 50 kg of glucose, as explained in the
Introduction. Semi-automatic packaging is based on processing one 68,8-kg batch,
or 2500 packets per day. Automatic packaging is based on processing four batches

of 137.5 kg (5 000 packets) per day for a total daily production of 20 000 packets.

The time lapse between opening the moisture-proof containers in which the dry
ingredients are supplied and sealing the mixed ingredients in the packets should be
as short as possible to avoid picking up moisture from the air. This is most
relevant for the glucose.
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6.1 Raw materials

These must be verified by the control laboratory for content and purity
when first received (see section 3). Separate areas should be clearly marked
in the storage room for materials which are quarantined and those which have
been tested satisfactorily.

Normal stock rotating practices should be observed.
Twenty-four hours before a batch run, the ingredients should be checked:
- glucose for moisture, using a moisture balance
- salts for clumping
and drying and sifting'performed as necessary.

The ingredients should be retained in the production area under controlled
temperature and humidity.

The need for a dryer should be avoided, if at all possible, by utilizing
good quality ingredients and minimizing the time of their exposure to the air
during production. Using Aerosil as an excipient will help to reduce residual
moisture. Normally, glucose is the only product requiring this precaution, as
it comprises over 70% of the total mixture.

However, should the glucose need to be dried, this may be done overnight
(12 h for 500 kg in a tray dryer). The glucose can be sifted, if necessary,
and weighed the following morning for immediate processing. Dryers should not
be left unattended when operating overnight because of the fire hazard.

6.2 Weighing

Batch sizes are based on increments of 50-kg contdiners of glucose, giving
the proportions:

Contents Semi-automatic Automatic

one packet batch size batch size
Glucose, anhydrous 20 g 50.0 kg 100.0 kg
Sodium chloride 3.5¢g 8.75 kg 17.50 kg
Sodium bicarbonate 2.5¢ 6.25 kg 12.50 kg
Potassium chloride 1.5 ¢ 3.75 kg 7.50 kg
Aerosil ’ 0.0055 g 0.01375 kg 0.0275 kg

27.5055 g 68.76375 kg 137.52750 kg
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For the glucose, it should be possible to establish the normal weight of
the containers so that if the gross weight of a full container is within
certain limits, its contents can be dumped straight into the mixer.

WEIGHING THE INGREDIENTS CORRECTLY IS THE SINGLE MOST
IMPORTANT STEP IN THE PRODUCTION OF ORS

Weighing is done by two persons: one to call out the reading, and one
to verify and fill out the Process Control Sheet.

Pre-weighing of Aerosil into appropriate portions may prove useful. This
may be done more easily by measuring portions by volume,

6.3 Mixing '

Ingredients are weighed and placed directly into the mixer. Mixers should
should not be filled to more than 80% of their stated capacity. The exact
time for mixing is determined by type of machine and actual experience. A 5-mmn
sieve on the mouth of the mixer prevents unwanted objects from accidentally
falling in.

The mixture is drawn off into the 50-1 drums for loading the filling
‘machine. These containers should be marked with the batch number throughout

the rest of the process.

6.4 Control of chloride and moisture content

The test of chloride content is a quick and easy in-process check of the
mixture. The test procedure is given in Annex 7.

Moisture content is determined with the moisture balance.

6.5 Filling and sealing packets

This is done automatically or semi-automatically. Operating instructions AR
vary according to the equipment actually being used (see also "Equipment",
section 4).

The mixture is transferred in drums from the mixer to the hopper of the
dosing unit either manually or by a portable hoist or sling. AVOID DUST.
Use a cloth skirt around the mouth of the hopper if the drums are not made to
be fitted directly on the filling machine.

Too fine a powder causes too much dust and can seriously interfere with
the automatic packaging process. A vacuum cleaner as well as compressed air are
required. Normally, machines have a dust extraction system.

In automatic packaging, a single machine forms, fills, and seals the
packets.. Semi-automatic packaging uses separate machines for filling and
sealing.
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Control of the packet weight approximately every 3 minutes for automatic
packaging, or every 15 minutes for semi-automatic packaging, is necessary to
maintain the mixture dose within acceptable limits. This control can be
accomplished quickly and easily during a production run with a * scale
by first establishing the gross packet weight which corresponds to the specified
net weight of 27.5 g. A permanent record is kept of the weights determined
for each batch, as shown in Annex 8, Reference to this graph clearly
indicates what adjustments to the dosing mechanism of the machine may be
necessary.

6.6 Packing

As finished packets come off the line, they can fall directly into boxes
or fall on a slide leading to a table or small conveyor belt. They are usually
packed by hand in boxes of 50.

Boxes are more conveniently transported when packed into cartons. A
practical size of carton contains 20 boxes of 50 packets each for a total
of 1000 packets per carton, and weighs about 30 kg.

The cartons should be labelled with: name of product, quantity,
manufacturer, batch number, manufacturing date. A standard stencil or rubber
stamp can be used and the date and batch number filled in by hand or with a
second stamp.

6.7 Control and release of batches

An entire batch run is kept in a separate quarantine area until it has
passed the quality control tests (see section 7). When cleared by quality
control, the cartons are moved to the storage area ready for distribution,
Production records and a box of packets from each batch are retained for at
least three years.

PRODUCTION QUALITY CONTROL: Criteria for accepting or rejecting a batch

7.1 Sample size

From each batch, a random sample of 10 packets is taken during the course
of the batch run by the person responsible for quality control. These can
include the packets weighed to regulate the dosage during the batch run.

7.2 Tests Limits
Check 10 packets for net weight, labelling, and seal 26.1 g ~ 28.9¢g
Check 1 packet for moisture content < 37
Check 1 packet for chemical content
-~ Glucose, anhydrous 19.0 g - 21.0 g
- Sodium chloride ’ 3.33 g - 3.68 g
- Sodium bicarbonate ) 2.38 g - 2,63 g
- Potassium chloride 1.35g - 1.65¢

Test procedures for quality control of finished ORS packets are given in
Annex 9.
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CHECKLIST

I. Estimated number of packets to be produced

1. Population to be reached

lst year
2nd year
3rd year
4th year
5th year

2. Average number of episodes of diarrhoea per annum
3. ORS production rates projected for first 5 years of production

lst year
2nd year
3rd year
4th year
5th year

4, Exportation of packets envisaged

II. Climate
1. Range of daytime temperature at production site by season
2. Range of 7% relative humidity at production site by season

III. Availability of industrial and laboratory facilities

1. Local pharmaceutical industry
(a) exists/to be developed
(b) ORS production to be located where? In same premises?

(c) Production plant a govermmental/commercial/
joint govermmental and commercial operation?

2. Laboratory facilities
(a) available/to be developed
(b) 1in same premises as production

(c) 1list tests, if any, existing facilities unable to
perform
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ANNEX 1

Iv.

V.

Vi.

Staff (available/trained/need training)

1.

Experienced management for supervising manufacture
and quality control of ORS

Laboratory staff
Machine operator
Repair technician

Workers

Electricity @vailable/to be installed)

(a)
(b)
(c)
(d)
(e)

voltage - AC or DC
Hz (cycles)

number of phases
number of wires

free capacity imw kW

Production equipment (available/needed)

1.

Air-conditioning
(a) temperature 5220C maintained at all times
(b) 1in all rooms
(c) capacity
Dehumidification
(a) relative humidity< 607 maintained at all times
(b) 1in all rooms
(c) capacity
Sifter/strainer
capacity and specifications
Dryer
capacity and specifications
Scales

capacity and specifications




VII.

VIII.

6. Mixer

capacity and specifications

7. Automatic or semi-automatic

machine(s) for:

- packet forming

- dosing and filling

- sealing

Equipment servicing

Exists/does not exist
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If exists, explain how (manufacturer's representative, local
workshop, trained staff, etc.)

Raw materials

Available
locally

Grade

To be imported

Glucose, anhydrous
Sodium chloride
Sodium bicarbonate
Potassium chloride
Aerosil

Packaging material

(foil in reels or
pre-formed packets)
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ANNEX 2

EXAMPLE SPECIFICATIONS FOR ORDERING AND TESTING
FINISHED PACKETS OF ORAL REHYDRATION SALTS

Ordering

1. Mixture of glucose and electrolytes, dry, finely powdered, homogeneous,
packed in hermetically sealed polyethylene-lined aluminium packets, two-colour
printing.

2, Each packet to contain:

Glucose, anhydrous ' 20.0 g

Sodium chloride 3.5 ¢
Sodium bicarbonate 2.5¢
Potassium chloride ' 1.5 g

Aerosil up\to 0.027 may be added at the manufacturer's discretion as an
excipient.

3. Ingredients must be of recognized pharmaceutical grade and absolutely dry
to prevent caking and discolouring during storage. The product must have a
shelf life of three years stored in tropical conditions. The per cent residual
moisture which the product must not exceed at the time of delivery should be
stated.

4. Packet specifications: size about 90_x 100 mm, polyethylene 50 g/m2 (inside)
aluminium 15 um (middle) polyester 15 g/m2 (outside). The type of laminate used
should be specified.

5. The contents of one packet should be readily soluble in one litre of cold
water giving:

‘ mmol/1
Glucose . ‘ 111
Na*t 90
cl 80
HCOB; 30
K+ 20

6. Packing in boxes of 50 packets and in cartons of up to 20 boxes.
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ANNEX 2

Testing

On receipt of a shipment of ORS packets, the following should be tested:

Labelling should be legible
Seal no leaks

Net weight 26.1 g to 28.9 g
Moisture 4 3.07%

Glucose anhydrous 19.0 g to 21.0 g
NaCl 3.33 g to 3.68 g
NaHCO3 2.38 g to 2.63 g
KC1 1.35 g to 1.65 g
Heavy metals % 100/1g/g

pH of reconstituted solution 7.2 to 8.8



WHO/CDD/SER/ 80. 3

page 30

ANNEX 3

apn[out p[noys uofeanpa J3yy -uontersidal jeuoneu £q pasinbas asususadxa
{eanoead pue uofreanpa ayualss jo suonesyijenb ay) ssassod pinoys sgnuap jo
Jos1u0d Ayjenb pue ainseynueur ayy Juisiaiadns 10§ sjqisuodsas spsadxyg

[puuosidg ¢

*ainjorjnuews Joylinj ofiapun jsnw
ey) sjeldjew Jo aunixiw Jo [eusjew Kuy -pnposd | paysuaf-fivyy ,,

‘sonisuatoRIeyd 1ayjo pue ‘KAund ‘qp3uans
‘Kinuapr jo suopesypads paysiqelss 03 wiojuod jeyy sSnIp jo saydjeq
wiojiun jo Indino ay3 2Insus 0y paudisap sainseaw [|y ‘Jo4u0d Aiyong
. *Pasea[dI [un asn J0j J[qe[ieAR
j0u st 1ey) pue jrede 3195 ST JeY) [ELISIBW B JO SNIIS QYL aulupIong

"PaM3IA31 PUE PIJEI) 3G 0} ‘|OJJU0D PUE 3Injoejnuew jo safels
I1e Surpnpout ‘yojeq ay3 jo A1oisty uononpoud ayy syiwsad yeys pue yojeq ay)
S21Iu3p! JBY) (SI9113] Jo/pue s1oquinu ul) uoneuSisap  “Jaquinu yoog

"Auauafowoy st st yoyeq Juinioejnuew B Jo 90UISSI YL -2IMOE]
-nuew Jo 3245 usaid e Juunp pasnpeid Snip Lue jo Hinuenb v yovg
*s3n1p jo ainjoey

-nuew 3y) ur pakojdwis a1k 1Y) ‘pasaife awodaq Jo pafueydoun urewss Aoy
13([)3Um JO 2ATIORUI 10 JAIOR JDYIAYM ‘SIDURISqNS | "SjDL2IDU Suilan)s

‘Bujiaqe;
pue ‘JuiBexoed ‘Guyyy ‘Sunepnwioy ‘Suipunodwoo ‘Suissacoid Suipnpour
‘Gnip & Jo uononpoid sy ur paajoaut suopesado [y Surmponfuopy

‘Jewiue 10 uBW Ul suonduny sruedio Jo uonesgpouws Jo
‘1013921102 ‘UONEBIOISAI Yl (7) 10 ¢ [ewiue IO uew ul joasayr swoldwds
ayy 1o ‘aeys easAyd jeurtouqe ue ‘aseasip jo sisouSeip 1o ‘uonuanaid
‘wonedniu ‘yuawnyesn sy (|) ur asn 10j pajuasaidal Jo ‘ajes 10J paiagjo ‘pjos
‘palnjoejnueul SI JeY) SDURISqAS Jo UnXIW Jo ddueisqns Kuy Snig

*paidope a1e suonuyap Suimoyjoy ay3 “yuawnsop siys jo sasodind ay3 104

suopuPaq °7

‘suonesedard Kreunaraa jo aundeynuew sy ur Kienb o3 wsalg aq
pinoys uonuane jenbs ‘1oAsmoH -uonensuwpe uewny oy suoneredsid
01 Kjuewnd £jdde oy papuajur are urIdy yuof 198 sjuswasnbas oy

*m0[9q
pasodoid asoy jo syuswaimbar jueaspar oy o3 1afqns 9q pnoys Kay

*$21438 140day w3 OHM 241 vt paysiiqnd pue
sdnos8 1iadxa OHAM J3y10 pur uonezipsepueig [eaidojory uo anuwo) tuuww Oh?
ay) £q pardope saoueisqng 1eidojoig 10j sjuswosinbay Jo sjos Jo Jaquinu e u; Yo 3as
a1e sipnpoid [uagdojorq o) dyqeandde Ajreayioads suonepuswituosa; :Eo::%( M

*(¢ -d *j10das siy; 99s) ¥01-66 ‘dd ‘6961 ‘97 ‘ON ‘sp1032
IBWO OHM ul paysiqnd asoyy jo uoisiaa posiAas e a1e syuswonnbays oﬂufw . ¥

‘uonesado Juumoejnuew e jo yed aImnsuod sampasoid yons aours jey;
no pajutod 3q pnoys i ‘uoneudisap mou e 1 Suwaig “pajjaqeas u.o\v:m
payoeda st 3nip pajjoqe; pue ‘payoed ‘paystuy e jeiy Indd0 ose Kews 3
"s3nip jo suwuoy aFesop paystuy ayy jo (Junpeqe pue Juppoed Suipnjour)
uononpoxd ayy ur 9ye1adooo suuy jessass Jeyy sinvoo N sswowog
‘swioj a3esop
Paystuy J1ayy ur s3nap jo wononpord syi ur pasn (8unjaqe] pue Juideyoed
Buipnpour) sassasord Sunnjoejnuew ayy oy £idde oy papuoim ase Kayy,
»"PAADIYOE [ a1k Anfenb Snip jo sprepuess poysijqersa ayy vov._woa ‘spaau
[enplalpul joaw 0) pajdepe aq Aew Aay) ‘Aressasou 13a3udym ¢ saping
[exousd se paapisuod aq pinoys mojaq paurpno saouserd poof oy
*$aInpad
-01d jonuos pue Sunnoejnuew SIY yjoq ur ases ajenbope Suispiaxs 4q
sdeysiw jussaid pue soyesiu ploa® uE> ouofe o ‘saonpoid .o: s3nip
ay1 Jo Apendb ays oy Lnpqisuodsos swnsse jsnw Janpejnuew ayg
: ‘s3nip Lypenb
-Y3iy jo saysjeq wiojiun Apuaisisuod jo aunporynuew oty oy Ajenue)sqas
ANquIu0a im ‘21> Junnydeynuew ayy jo pus ayy o Suuuidaq .of woly
PamOJ[of 81533 Jo1u0d snotiea ay) Funuawardwios ‘saonoesd ssoy) 03 20u3
-134py "M0[3q Y110j 13s a1e Ayijenb pasop jo s3nip jo aInpdEjnucw ayj 10§
saonoerd popuswiwiossy  ‘souapyuod yum pasn 2q ‘a10ja19y; ‘ued ey
PuE suoneoyroads paysiqelsa 123w [jim Jey) sSnip jo aunpejnuiur ayy Jo)
BLALID Lressaoau oyl Juiysyqeisa ui asue £ipignopun i sannoyyig
"Yieay aasasaxd 1o 9103531 03 10 3jNy aaes O}
Aressacau aq Kewr yey) sasuesqns jo aInjenuew ay; ur paniunad aq jouues
suonesado piezeydey “Ayjenb ydiy jo s8nIp $3A19031 Jawnsuod oy
TEY} 21nSU3 0 |BHUISSI ST [013UOD [[RI3A0 ‘sTnIp Jo aimpdejnuEw ay} ujg

SUONBIIPISUOD [eIdUaC) °f

« SONUA 40 TOYINOD ALITVNO
ANV FUNLOVAANVIN THL NI SIOILOVEd 00D

(GL61) £95 °"ON **135 -doy
*uyoa] °*310 YITH ‘PIM :92anog




WHO/CDD/SER/80.3

page 31

ANNEX 3

"3|qussod se uoos se 1a1iddns ay3 01 pauinial 1o pakonisap aq pjnoys pue ‘yons
se paynuaps Aisnondidsuos aq pinoys sjeusjew Junters paidafal [y
"sjetajew yons jo aJesols ayy Joy pajeudisap sease o) ‘Kiessadsu
31 ‘pairgjsuen oq usy) pjnoys pue ‘yons se pajjaqe| Lsnonordsuod pue
Apadosd aq pjnoys pasosdde 1o pardaoor aze jeyy sjeusjew Sunieyg

‘suonsnNINSul UM JO suBdW
Aq juswedap jonuos Aienb ayy £q sunuesenb woyy paseajps ()

pue ¢ (Bunsay Suiodrapun aie Loy jeyy Aedipur 01 paysew
3q pinoys s[eusjew {[e) sjuswarinbar yym adueidwoo soj paisay (p)

$judwredsp [onuos Lpjenb sy Aq pojdwes Apradosd (g)

¢ounuelenb ur paroys Apsdord (7)

! adewep Joj psulwexs SIGUILIUGD NAY) pue ‘paynuspr (])
19q ISNW S[BHIAIRUI YIRS ||y

*2InjoBjnuew
ur asn juanbosqns Jiayy pue ‘yuswisedep jonyuoo Auenb sy Aq eseefas
Jo 21ep ‘sisk[eur jo orep ‘3d1oas jo ajep ‘(s|qissod jr) wiSuo ayy ‘yayd
-dns ayy jo 1day aq pnoys spiosas pue ‘sdnip jo sinjorjnuew oyy ur oFe)s
Aue 18 pasn 3q 0) s|en3lewWw Juniels [ Jo apew 3q PInoys KIOJUSAUL Uy

sjeiR)ew Juaw)g oL

‘[puuosiad Suunyoeynuew Jo asn ay3 Joj seare Suiyiom Ieau
a|qe[ieae aq pinoys ‘sayjod JuiSueys 10§ swoos pue Fuiysem puey log
sanipoey Surpnpout ‘SoMIIdey 319[10} PIR|RUAA-[[PM  ‘UBID JUIIOYNS

‘seaie Suunjorjnuew
ut pawisad aq jou pinoys saspsesd orwaBLqun pue ‘Suryows ‘Suneg

‘suonesado Zuiues|d Joj sjqisuodsar puz o3 paudisse jauuosiad (g)

pue { Sulues[d Joj pasn 3q 0} s|eLIEwW
prre juswidinbo ‘ressaoou J1 ‘pue pamoj[oy oq 03 sanpasoid Suiuesp ()
¢ sjeasaqul Guiuespd pue ‘pauesp aq o} seale (f)

: Guneoipuy ‘aqejieae aq pinoys swweidoid uonejues uspum v
"UIWI3A WOJ 901} pue ‘A|I3pIo ‘asem PI)B[NIUNOIE WIOL) 331) PUB UESJD 3q
pinoys Koyyg Kioyine yyeay orendosdde sy £q panss; sprepuers £rejues
941 Y1IM IDUBPIOIDE Ul paulejulewr 3g pinoys sastwaid Funnioejnuep

uoyEEg 9

wawdinba ayy
Jo uoneulweRuOd [E21T0[01OIdIW JO SYSL Y} UOHEIIPISUOI o1 uryey ‘ag Aew ased ay)
se ‘3uyjy 1opmod £ip 1oy J)qeuns eipdw 1Yo Jo EIpaw [edFoj0L)IRq Pinbip S
ajqenns Juisn suonesado Juyjy jewssou Junonpuod £q paysydwosse aq Aews sy p

‘paulBjUIEW 3q PINOYS
$153) yons Jo sp1ooal ajenbapy “spoyaw sendoidde £q spearaur ajgenns
18 p3yd3yd> pue pajeiqi[ed 3q pjnoys [onuod KNjenb pue uononposd ur
pasn juawdmba Juunseaw pue JuySropg L spoyiaw jeaifojoiqosaiw £q
S[eAIdjuUL 9[qeIINS T8 PayddYd 3q pjnoys Suyy sndase 1o pasn juswdinbyg

‘paulRiuiEw 3q PINoYys
s21npado1d yons jo sp10231 arenbopy ‘suonesodo snorard wouy sanprsa
Snip jo 19a0-A11ed 9y) spnpaid o ‘pauesps KjySnoloyy pue PaIqUIasSESIP
9q pinoys juswdinba [je ‘parestpur usyp suonoanp uanum symads yum
90UEBPIOIIE UL PIUIBIUIEW 3G P[NOYS pueT ‘pazijiidls ‘KIessaoou usym ‘pue
pauesp Ljydnotoys aq pinoys sjisusin pue juswdinbs Suunsejnuepy

"ssa001d uonezias sy jo Koenbope ay)
3IBNISUOWIP 0} Pasn 3q Arw s101e31pul [B3130]01qOISIW PazipIepURIS AqEING
‘spoyiaw pasoidde £q sjeasaiur paroidde 1e payoayd pue pareiqies Ajjentut
3q pnoys yarym ‘sadiaap Juipiodar Jo suesw £q pajonuow aq pinoys
spnpoid szijuoys 03 pasn snjesedde ue ungm suonipuos Sunrazdg

‘UONBZI|IIA)S JO UONBIJ[Y SB yons
da1s Suissaooid ® Jo uoissiwo 3y} Jo uoIsnyuod Jo Ysi1 A dziunLIW ()

pue ! ainjorjnuew
Suunp sisurejuod J1ay) pue s3nip Jo uoneurweuod Kue sziunutwe (g)

¢ K1essaoau Janalaym Suruesp ySnoloyy arenpdoe) (7)
fasn papuajur s31 Joj sqenns ag (])

0 se Aem € yons ui
pautelurews pue ‘paoejd ‘paufisap oq pinoys juswdinbs Surmse)nuepy

judwdmby g

‘seale
Sunesjunwwoo-uou pue djesedss oy Juwado smesedde uoneziudls
Papua-3|qnop Jo asn ay) £q pa1dayd aq A[Iualuaauod Kew SIyL - pazijuajs
Apeaire sonpoid ‘aq 01 uoyey Jo ‘Yynm paxiw aq pinod uonezI(uis 10§
papuaiut sinpoad ey Anpiqissod sy spnjoaud pinoys asodand suyy 105 pasn
seale jo ugisap sy -soyddans sie jo uonezijus Llorepuew Jo uondasxs
3y yim ‘[BNUISSI PAIAPISUOD Ale 9A0GE UIAIS sjuswnnbar ay) ‘sisure)
-U0d [euy J1dy) ul paziLiv)s 3q ued jey) sfnup jo asnjdrynuEwW 1Y) 104



WHO/CDD/SER/80. 3

page 32

ANNEX 3

‘paulLIulBW 3G PNOYS SHUNOD 3y} JO SPI0IIL
ajenbape pue ‘spiepuess paysiqeiss jsutede paxyoays ag pjnoys sunod yons
Jo synsas oy, ‘suonesado Juunioejnuew Sulnp pue 310J9q IO PaLIIed 3q
PINOYS 3A0QE PIQUISIP SEIIL S UL J1E ) JO SIUNOD 3QOIIIW duNNOY

TUONIDJUISIP pue
Guiueap ayeynyioey 0y paudisop aq pnoys seare Julnide nurur ui SOTINS ||V
-1oyjeanayy Kjearpousdd pue uonejjeisur uo durwsoydd 10y paxdsyd 3q
pInoys sy yong ‘seare uadelpe ur ueyy JoySy ainssaid e Guiaid ssoyy
Fuunelar-ewnaioeq ySnoap A(ddns me ue ypm pajeusa pue asig-jsnp
A1jenuasso oq pinoys pue 301t ue yEnolyy padjud aq pnoys seale asoy |
‘papiacad 3q pnoys *asodind ayy 1oy pausap Ajjeoyioads ‘sease pasoppua
sjesedss ‘sidulejuod [euy 119y} ul pazIjUIS 9q JOUUED NG LIS 3G 0}
papuajur ase jey; s3nip jo asmdeynuew ag) se yons ‘sasodund jenads o

jpads ¢y

‘sponpoid pue sjeusjew pa[[esat pue pajosfor ()

¢ (1jay1 jsurede parosjold Apdrenbape agq pinoys -
seare 9say)) sdnip snosaSuep 1oyjo pue ‘onossen ‘orxol Aydny (q)
¢ uoisoidxa pue a1y Jo sysu jeads Junussaid saoueisqns (o)

3o 98e1015 10J JqepEeAt 3q pjnoys seare pajedasdas pue Jewads (g)

¢t sponpoid pue sjeusjew Jayo pue psunjursenb
Jo uoneredas aandaya pue sjqeims 10§ apiaosd pinoys swaie yons (g)

¢ Auprwiny pue aunjesadurdy Jo suonipuod
P3]]0J3u0D Jopun A18SS33U JOAJUSYA ‘s)onpold pue sjelIajeut palols Jo juaw
-ooe[d Apropio pure ‘uvapd ‘Aip moqe o3 paddinba pue poSueise aq pinoys
pue ‘unydy sjqenns ‘sduds ajenbape apiacid pnoys sease sderors (1)

: paAlasqo 9q p[noys
sadound Summopioy ayr ‘aasamol  saduadunuos spqssod je s10w jeY)
Jauueur e ur payads A)1ous ag jouued seare adesols jo Ajjiqens syx,

spaup 33040iS T’y

‘sjuawnisut £1ojesoqel jo Suiuonouny pue AoeIndde BYy)
Jou ‘ageioys pue aimoejnuew Juunp Fnap ayl 13y e Ajas1aape Jou Jjim eYy)
Auipruny aaneps pue armeiadwal A1ojejsies e ulejuiew 03 pasinbas
Suuonpuos e ‘K1essadau Ji ‘pue uoneuda pue Juneay ‘Sunydy (p)

L uondIJuIsIp
Kiessaoou ji pue Juiueapd Lsva jnwiad pinoys pue ‘Janeuwr ajejnonsed pays

JOU PIROYS “$YOBID WO} 231} puk poows 3q ppoys (sduyed pue siooy
‘S][BA) SIDLYINS JOLIAUL ¢ §1938UI puk sprwiue Jo Aus ayy judsasid o) se
PoIONIISU0D pue paudisap os aq pnoys sduipping :spnpoid jo Kojes pue
Kujenb oy wage pnod jeyy sastwaad oy Jo spaadse jearskyd asoyy (g)

¢ dais jonuos so Juunioejnuew Aue Jo HOISSIWLO JO YSHI DY) dziwiuiul (9)
puk ‘saourisqns 10 s3nap 1oyjo £g uoneuiwejued-ssosd jo Anpgissod ayy
101805 (¢} ‘susuodwos 313y 1o TP JUIIPP UIIMIQ UOISEJUOD JO KSUE
ay) sziwiuiw (¥) 0} se os speuaew pue Juswdinbs jo Juswasepd jeardol
pue £j1ap1o mojje pynoys yorym aoeds Suryrom oyy Jo Loenbope og) (7)

¢ sastwoud juadelpe 10 awes ay) ut Ino paLLed
oq Aew jey) suonriado Juunjoejnuew soyro yo Lupquedwos syy (1)

101 pred oq pinoys picdar sesiwoad jo Anpgeans ayy Suiunwidep uj
-sosoduand asoy 10y ajqenns suw Jey) sasiwold ut poysay
pue ‘pajaqe| ‘pofeyord ‘passasoad ‘pamjoejnuvw oq pinoys sTnu(g

Jp43u0n P

Sostud [ ‘p

spiepurels Anjenb-yBig Jo osurvudmLL pue JusWYS)]
-qEBIS3 9y} SPIEMO} pPAIRANOW 3 pnoys jpuuosidd |1y suogesyoads pue
saanpasord paystjqeisa yua aoueprodoe up suoneado jonuod Luenb pue
Fuunjpejnuiw ayy o A1ed 01 ajqepieae dq pinoys [duuostod paures) £jjes
-1uyd3 Jo 1dquinu aenbape ur ‘aaoqe pojou s1adxd Jy) 03 voNIppE uf
*K19A103ga sannp v 10 Aued o) A1essaddu sanyioey oy pue Auoyine
[Ny uaa1d aq pinoys Kayy ‘Aj[eur] "ISA4IJUL JRIOUTUL JO JOIJUOD € JIBJUd
0} paIdpIsUod aq Aew (¢) 3o sonpqisuodsas paudisse 113Y1 03 awn KIessasou
a1 Suizoaap s19y) 1p1sal 10 Juaaaad () eyl vonezivedio sJaindLjnUBW
ayr ap1sino sysasaur Kue aaey jou Kjgesajaud pinoys suadxa yong
s3nip jo josiuod Anjenb pue ainjoey
-nuew 3y} ur parsunodud swajqord [eonodead oy o3 JurpueisOpun pue
sadipund synuss Jo uonesydde syy uo paseq juswadpnf [euotssajord
Juapuddopul as1219%3 01 WA} djqrud 0) SB YINS 3g pinoys s1adxo Jo ddusL
-adxa [eondeid pue vonednpd oynuads ayl -dauepind jeuoissajosd 1apun
saunp 194y as1019%3 pinoys Aoyl yosiym Juunp ‘pannbar aq Kew pouad
K1ojeredaad & “aousnadxa yons uged 03 1apso up “sTuip jo jonuod Kijenb pue
amprejnuew sy ur ausuadxa jeanovsd sjenbope asry osje pinoys Koy
*s2ouads  pajepas Jayjo (&) pue ¢ ASojosiy pue KZojorskyd (f) ¢ AJojod
-1x0} pue £3ojosewseyd (9) ¢ AJojouyasy pue saouas jeounadewseyd (p)
¢ fBojorqosorur (9) ¢ Sueduidud jEawdyd (¢) ¢ (20 Ansuuaydolq ‘A1ist
-wayd [eank[eue) Ansiways (v) jo uonruiquod seudosdde ue jo Apus oy



WHO/CDD/SER/80.3

page 33

ANNEX 3

*30113 uondussuen v jo Aypiqissod £ue sproae jey) Jouaew
v ul 3uikdoo 10y aiqeins aq pinoys A3yJ ‘asn-a1 Jo K| 1ssod 3y ploAe 0} ‘umelpylim
SUOLIdNIISUL PATPING [[B pue ULIMIL 3 PINOYS £y} £ILSSI0IU UIYA, "SIUAUIWOD IO
SIUSWPUIWE UDLIMPURY UIBJUOD JOU USIILIMPURY 3G JOU PIAOYS SIUSWNIOP YINg o

pue ! spnpoid , paystuy-jey ,, jo pue Snip ay; jo a3erols pue ainjoey
-fuew ‘ul uaye) 3q 0} suonnesard pue ‘loy suondnsur pajreap (s)

Psaun paik sqqissiwsad ayy pue ainjogjnuewr jo sadeis
U3IYIP J' UONE[NULIOJ 3Y) WOl Pa3oadxa aq 03 spatk eonaioayl a3 (p)

* (pajeoipur aq pnogs
Yoreq pajejnurio e ur papnpdur aq Kew yeys (,, 981940 ,,) ss90xa s[qissrusad
ay)) 8np paysiuy ayy ur sieadde 31 j0u 1o Iayaym jo sanpoadsaunr ‘pasn
°q o3 [eujew Junaeys yoea jo Kujenb pue ‘Kpuenb ‘Anuapt ayy (g)

! pasn aq 03 (s)asnsopo ayy jo “sjqeordde azoym ‘pue s[aqe| pue ‘(s)jeuaewr
8uiBexoed ‘(s)sourejuos jeuy ay) jo uonesynuapt Jo uonduossap v (7)

! wioy afesop pue awsu sy ([)

: Gnap yoeos Joj uoneursojur
3ummorjoj a3 1583] 1@ UIEIUOS pnoys A3yl ‘Ajoyjne Kiessaosu ay) aaey
oym (g uonoas 23s) s113dxa Jo uosiazadns 19a11p sy 13pun Inip yors oy
pasedaid 9q pinoys sainpasoid Surnjoejnueur 0y 3unejar , spuswnoo(g

§a4npasosd Suramponfnuows o1 Sunvias swswnioq §'g

*seare Jupjiom [erads woly 1o/pue o} jsuuosiad jo
JUSWIAOU 3Y} UO SUOIIOLISAI dAY 0) A1BSS303U 3q KBUI 31 ‘S90UEISUI SUIOS U
"Pasn S 31 yolym ul v3IE 3y} Ul urewas pinoys Juryiopo sanosiord yons pue
019 ‘sysewr jsnp ‘aeafpeay ‘ssoys ‘Suigiop 9anosjord ream ‘AImssaoou
Jaaaudym ‘pinoys [auuossad Juunioejnuew ‘siensjews juajod Jo snoprezey
Jo Buipuey ay3 Aq pasnes yipesy jo juswnedun ue jusasid o3 Iap10 ujf
"$393y2 yyjeay dtpotsad oFrapun pinoys jpuuosiad Funmoeynuepy “sdnip jo
aimyorjnuew ay; ut padeduo aq pjnoys ‘Apoq ay3 jo sorjins pasodxa ay) uo
suoisa] uado yim uosiad ou pue ‘asessip € Yons Jo JaIIIED 3y 3q O} 10 ‘wog
3|qedluNWWOod B Ul 3SEISIP B YlM PIJISye 9q 0} umouy uosiad ON

fouuossad Sutnpoofnuoyy g

‘11
P2jeUIWEIU0d JO UONERINIIAI 3y} 1uaAald 03 udyey aq pinoys suonnesard
s1enbopy  ‘uoneuIWEIN0-55015 jusaaid 0} se os ‘anssaid sjeurdoidde
Japun paurejutewr i€ jey) 10 swaisks jsneyxa ayenbape yum popiroid

*papioae 3q pinoys asueaeadde uj zefiwis aze 1ey) sInip Jo
‘paresedas K[jesjsAyd jou oie yey) seale yusdelpe w1 *a1nidENUEBW SNOVEY NS Y] o

ol 1By} SEQIE PAUYUOD up pajonpuod aq pinoys ‘sonoignue Ksenonied
‘ssoueisqns juajod Aydiy Suiajoaur suonerado Suronpoid-snp v
*JuB)IIJUISIP JQEIINS B Y)IM SPUBY JIdYD YSem ISnw Jouuosiad ‘sease
ojuays Juuauo pue Suissasp arojag  sSunanod soys pue ‘s3a0jS laqqni
‘syjseus ‘s3urianos peay ‘sumos a[1191s ‘ues)d Jeam [auuosiad eyl Sunnsua £q
pue ‘sanbiuysa) mog-seunwe] se yons spoyjow Juisn £q uoijeuTWRIUOCD
woly padosd aq pinoys suonessdo ajuays osapun ey spnpoid
*PIZIIISLS UIIQ IABY SIUIUOD 112U} JOU JO 19YJaYyMm JO uo1edIpUL
Jeapo ® Iedq pInoys uopeziials Joy s1npoid jo ssyoleq jo siauieiuod e
‘pasnjuod aq WS synpord paziuols pue pazijusisun ey Ajiqissod e st
219y} pue ‘paresedas KjjearsAyd jou are suonerado juaiagip ayy Janousym
‘€' UOI03S Ul PaAjedIpul se ‘paonijsuod pue paudisap K|[eroads sease u
pawsoyiad aq pinoys 9juals 2q 03 papuatul sSnip jo ainjojnuew sy
‘Buiyio 392135 “Jo soeyd ur Jo
‘1040 ulom 3q pinoys syuawsed Suryiom uespo ‘sease Junnjogjnuew ug
2’10230 ued (dn-xiW) UOISNJUOD 10U UOHEUILEIUOD
~$SOID ISYIAU JBY) SINSUI O] UIYE) 3G PINOYS SAINSEIW IO ‘SBIIE 3S0Y) Ul
Apparsn[oxa pasn juawdinba aajdwos yym ‘sasodind yons oy papusiul
seale ajeledas 03 pauyuod aq pinoys suonerado Suunyoejnuew py

(dn-xnu) uoisnfuor puv uonvunupiuos 1suwdp suonnvialgy §'g

‘uonesado 31 Suunp juswdinbs
Suunprjnuew jeslreyosur o) payoene 3G Pjnoys S|aqe| JBpUNS  ‘eIRp
UORBOYNUIPI Yojeq KIBssadau ay) pue sjeuaews passaooid oy jo spod
uonedgnuap! Jo/pue sweu ay; Juuresq ‘sjaqe] 9)qidey Laesp pue paoeid
A[snonoidsuod Aq paynuapr aq Isnw sadels Juunjoejnuew usomiaq ageiols
PUE 2IMOBJNUBW UL P3SN SIAUILIUOD PUE S|ISSIA [[E JO SIUAUOD Y],

saaupiu0d pup juawdinby 78

*(s uo1109s 99s) PIzIIIAS JO/pUr PIUEI[D UIAq SeY
uonesado ayy ur pasn aq 03 jJuswdinba pue snyesedde je jey) vinsua o)
spew 9q p[noys }a3yos e ‘undaq st uonyesado Juunioejnuew Aue slojeg

ssaunquva)y '8

‘€ uondas ut payioads se ‘sysadxs Jo uoisiazadns
9y} 13pUN N0 PaALIILD 3q pnoys sjosjuod pue suoneiado Suunpenuey

suonerado Supmpejnuepy ‘g



WHO/CDD/SER/80. 3

page 34

ANNEX 3

pue ¢ Lsessaoau
aq Aew eyl suonnesasd pue sJuiusem pue ‘esn Joj suondaup (9)

¢« K1essadou
aq Aew jey suonnesaid Fuigpuey Jo suonipuos adelos jeoads Kue (5)

£((8) 1701 99s) paxnbas g1 “arep £ndxs ayy ()
¢ 1unjoejnuew ayy £q paudisse Jaquinu yajeq oY) (g)

Jawnjoa
Jo ySram ‘sjtun s3esop Jo 1aquinu **§+3 ‘s)uszuod 19U Y3 JO JUSWIL)S © pue
“quasad yoes Jo junowe oyl Suimoys ‘syuarpaidul aande 3yl Jo s e (7)

¢ 8n1p ay1 jo aweu ay; (1)

. :uoneunojur uimoljoj ay} Ises] ie ‘pajesipur K[iead
‘1eaq pinoys jeyr uld3qe| Aq paynuspt aq pinoys sInip paysiuy 1y
‘parednsaaul
Afingazes aq prnoys sisqunu ay) ur Kouedasostp [ensnun Jo jueoyiudis
Auy -pakonsap aq pinoys siun pasnun papoo [y PIsn 30U SUn Jo
1squinu ay} snid paSesxoed pue pajjaqe| swayl jo Jaquinu 3Y) pue pansst
syiun Jurdeyoed pue Juifjoqe] Jo 1aquwinu ay) uadMIAQ IPEW 3G PINOYS
uosuedwos e ‘uonesado Suljjoqer pue Suiexord ay; jo uonajdwos uodny
*pannbar sad4y pue
fnuenb ayy sayeotpur yeys 3sanbas paudis ‘uanum v ysurede apew aq pnoys
souenss! yong *papos ‘paxinbai 31 ‘pue pansst aq pinoys spun Surdeyoed pue
3uifjaqel Jo Joquinu umouy e ‘s10113 Jurjjaqe] pue Swieyoed jusaard of,
‘((h)1°01 uon
-09s 995) (s)uosiad pajeudisap ay) Aq asn yoj K10joejSiEs se pasesjel pue
P3UIWIEX3 3q PINOYS ** 033 ‘SIOJJBI] *S1I3SUl ‘SIB|NJIID [[B PUE $9XOQ PUEB ‘SUOIIED
‘s1oUIRIUOD 10J S|aqe] jje ‘pansst Suiaq o) Joug ‘radxs jonuos Ajenb
sjqisuodsar oy £q pasesjas pue ‘pasosdde ‘paysay Lnp uosaq sey yojeq
U} 1B} MOYS pnoys 9-g uoaas ul payads sprosar josuoo pue Juunioe)
-nuew ay) ‘dnup e Jo yoreq uaaig e jo Juyaqe) pue Juideyoed o3 Joug
‘Jsuuostad pazuoyne 01 pajoLIsar aq pnoys s[elIslBW Yons o)
$S900Yy PaxIWI3IUL 9Wo23q Jou op sjonpoid Juasayip 03 Juneal syopes| pue
sjesaiew Suidexoed ‘sioqej eyl ainsus 03 se Kem B yons ui pajpuey pue
Pa401s 3q pjnoys ‘syayed) uipnjout ‘sjeuajew Suideyoed pue Suieqe

duideyoud pue 3uiqey ‘¢
-pouad payads e Jo) pautejas
aq pnoys sprodar Suiinejnuewn yojeq e ‘sssodind soussoper 1oy

$§p4023.4 Sunanpovfauvw yo1pq fo aoupbusasuppy '8

‘uonezijnn Jo jesodsip sit Jo p10331 © ‘paysafor st yojeq syl jr (pi1)
pue ¢ ((s)] "0l uonoss 23s) juawiiedop jonuod enb ayi £g yojeq
ay3 Jo uonoosfas 1o aseajar ay) Suipiedal uoisidap 9y Jo plodar e (g1)
. ¢ padxs 9iqis
-uodsar ay) £q paudis £inp pue pajep ‘3nap ay) 1oj suoneoyidads paquasaid
ay yna saydwods yayeq ayy 1ayroym Suimoys 1odos eonkjeue ue (g1)
¢ axeudis siy jo yep Yl pue ‘suon
-esado Suunjoepnurw ay) 3oy ajqrsuodsal yadxa sy jo axmeudis (11)
¢ pasn sainsopo ‘sjqeatjdde
a1aym ‘pue ‘siaurejuod ‘sjeudjewr Juidexoed jo uoneoynuapr (0f)
¢ pasn [9qe] Papod [enIde 3y} jo uawidads B (6)
, - ¢ paureiqo
S)NSa1 oY) Jo puB pamoj[o) S[osuod ssadoid-ul ([ Jo piodal B (§)
¢ yojeq 3y Jo aindejnuew ay) noySnolyy apewl suoheAIdasqo jerads
pue ‘uajye) suonnesaid ‘pamoljog dais yoed jJo pi02d1 paudis Ainp e (L)
$(p wiod ‘gg uonoss 23s) pPRIL [ednRI0dY) 2y Yim pasedwod se yajeq
3y} Jo ainpejnuew jo safers juasaylp je pauieiqo pjatk jende 343 ()
. ¢ uone[nuiio} Syl ul pas
jusuodwos yors Jo (Jaquinu [013uU0d [eanA[EUE J0) JI3qWNU ydIeq 3yl (g) -
(g 1mod ‘g uonoas 23s) yoleq 2yl jo uonenuioy apdwos (i)
: uoneoynuAp! yaeq (g)
¢ ainjoejnuews jo ep ()
¢ wioy sdesop pue aweu (f)

: uonjewiojur uimoloJ 9y} apnjaut pinoys pue ‘pasnpoid
Snip jo yoreq yoea 1oy paredard aq pinoys p10ods FuundENUBW YIjq
ajesedas Y ¢'g UOND3S UL PagLIdsIP SUONONIISUL UM PUE s2Inpadosd
Suunjpoejnuew oY) Yim SdUBPIOIOE Ul PIskjeur pue ‘paisay ‘painie)
-nuew usaq sey 3 18yl Suimoys ‘Snup e Jo yoleq yoea Jo K1osty Sunniory
-nuew 3Yy) jo junosoe 3jajdwod € apiaoad Isnur spiosal Juuniovjnuey

$p10224 Surnjovfuupia yovg 9§

‘sasfjeue pue SIs9) yons Jo
uonnaaxs o) ypm padieyo Jo 10§ vjgisuodsas syusunsedsp Jo suosiad jo
uoneudisap ay1 Suipnpur ‘aimjoejnuew Jo 53es Yora Julnp o pated 9q
01 saskjeue pue s)s9) [onuod Ayjenb Kressasou qre jo uonduosssp e (9)



WHO/CDD/SER/80.3

page 35

ANNEX 3

*saskjeus yons wioysad oy paddinbs £jinj pue pages K1enbape oq pinoys
sauojesoqe] yons 3uiuten paziedads yim sueouyray 4q Ajuo pawosiad aq ues ey
pue juswdinba Ansos Jo asn ayy aunbas yeyy sanpaoosd [eai8ojo1q pue jeankjeue xajdutod
pue pazijeidads 10 ajqesiape 9q Lew san0)esoqe| Juapuadspur episine Jo asnayy ‘(9]
‘b1 *dd ‘9961 ‘£T€ "ON ‘sIuag 110doy [IUYII] OHM 998 ‘uoneuuojul 334Ny 105) 183
pue ssajtenb ajenbape uaai8 og pinoys spewiur sy; ‘Aiessassu a1e 5i53} {ewtue jf o

*Kressaoau J1 yojeq
Y jo qiecar aaidwod pue idwoid areney 03 19p1o ur Inip € jo yojeq
P3Ysiuy ® Jo uoHNQUISIP 3y} JO PaureIUIBW 3G PNOYS SP103a1 djenbapy

§pI0221 wonnqQuISIq ‘It

"P31Bo0] ST 3t Yolgm Tl
Anunos ap jo suonengor pue smep oy £q paxmbai suonoadsus feroyjo ay
woy 1dwaxe aq pinoys uonoadsur-jjas sasia1axa yeyy uug Aue jey) usaw o)
usye} 2q jJou pnoys siy3 “JaadamoH ‘suoneiado [01uod pur Funiniorjnuru
11240 st Jo suolioadsur pajnpayas Alsenas 3onpuos oy suadxa jo wes; e
10 11adxa ue s1eudisap o1 uny e 10 sjqesiape aq Kew 3 “sjo31u0d paquiosaid
Pue sa1npasord Surimidejnuew jje 0} 33ualaype 1S ureIUIEW O} JPIO U]

uopadsar-jas °I1

*(€ uonoas 23s) adxa payijenb v Aq pasiazadns 2q (7)
o " dINRJNURW J3e pue Suunp pannbar saskfeue pue sis23 [onuoo
Ayjenb jje Suiwioyiad Joj paddinbs Ajjny pue payers Ajarenbape aq (1)
: pinoys A1o1eI0qQR[ YL 31
0} 3(qe[ieae L10110qR| B 9ARY plnoys judunsedsp jonuos Kypenb oyg

da01p1090) Jos1u00 iyond o1

‘yadxa pazuoyine Ajnp

© Aq Judwasiopua pajep & pue ‘udye) UoIsIp Ay} ‘maraa1 [euy B (p)
pue ¢ sainpasosd

1o1uo0a Ayenb ayy pawiogsad oym (shuosiad ayy jo (s)aamyeudis ays ()

! pasn suoneogioads ay3 jo oo1mos ayr (q)
* suoneoyoads paysiiqesss oY1 yim souelidwos o3 Sunepes ‘suonejnojeo
pue suoneasasqo Suipnpur ‘powiogsad 3591 K19a9 jo 3ynsaz oy (o)
: apnpout pinoys
Sp10%31 yong -udyer sojdwies e Jo uoneunuexd 9y JuUIIAOUOS SPIOJRI
{eondjeue ajenbape ureurew pinoys jusuniedsp [oruoo Kenb oy
) "aduaIapar aaminy 1oy 1day aq prnoys suoniod pue
‘panoqe] Aradord 2q pinoys sajdwes ayy -sainpasoad paysiqeiss oy Sur

-p1o2oe ‘(sSnap paysiuy pus sjeuazew Junies jo *-3-3) sojdwes ayey pjnoys
juawpedap jonuos Kugenb ayy ‘sonipqisuodsar s)1 jying o) 19pio uf

‘paurejuiew aq pinoys sdnip yons jo uonisodsip ayy Jo sp1osar ajenbapy
pakoasap 10 ‘passaoordas ‘paseajdl ag pinoys snip Yons IayYM SUNU
-1313p 0} ‘s3nip pauanjal Jo uorjeuIWEX2 3} Joj a[qisuodsas aq 03 (0])

pue ¢ suonesymnads
pue s3Inpadord [013U0O *asIAAL KIBSSI00U UAYM pue ‘ysiiqeisa 01 (g)

¢ suonipuod a3e10ls 03 paje[al s1s33 A11Iqels jO
siseq 9y} uo suoneoyads ayi-jioys pue saep Andxa ysiqeiss 01 (g)

¢ sponpoud |, paysiuy-jiey ,, pue s[eudjews Suniels jo ‘Kiessaoou
usym ‘pue s8nip paystuy jo Lypiqers pue Lypenb ayy senpess 03 (1)

! pa103s oJe sSnip paysiuy pue ‘sponpoid |, paystuy-jey ,, ‘s{erssjews
Sunumis yYorym Japun suonipuod oy} jo Kaenbope sy; ojenjess 01 (9)

{ uonnginsip
1oy Apeas st jey} Snip paysiuy jJo yojeq yoes 3103fe1 10 aseajar o1 ()

¢ pooeyd aq 03 a1e s3nup yorym ur sIdurEIUOD
Teuy 2y) pue sjeuajew Juijjaqe pue Suideyoed 10301 10 aseopps 01 ()

¢ K1essasou J1 ‘syonpoid |, paysiuy-jjey ,, 193la1 10 asesjor 01 (g)
¢ renajew Juniels jo yojeq yoes 30afar Jo asesjar 01 (7)

* siskjeue pue 159}
yoes no Juikises 105 ‘Sunum ur ‘suononnsur pajreap a1edaxd 03 (1)

: sonp
jedund Suimorjoy ayy 9ary pinoys jusuniedap jonuod Anenb ayy
. *s3nip jo
Aupqers pue fienb oy jonuos pue ‘suonesado Juunjoejnueur jo spoadse
fnjenb sy 1ojuow ‘sjeumew Sunieys [ [onuos pinoys juswiredop
jonuod Lyenb auy -syuswyedsp 3ayio jo juspusdopur Jng juswsSeuews
0} oJqisuodsar Apoastp yradxa payrjenb Ajqenns e £q pasiazadns Juosw
~predap [onuos Kiijenb e aaey jsnwr Juswrysyqeisa Sunnoejnuew £1aag

wawandap jonuod Gyond 1001

wa)sks jonuod Kyjenb ayy -gp

*JoxaewW oy} uo Stup ayy Jurerd oy
s[qisuodsaz uossad ay) Jo J3InjOBJNUEBW BY) JO SSAIPPE pue sweu 3 (1)




WHO/CDD/SER/80.3
page 36

ANNEX 4-A

EXAMPLE

ORDER SPECIFICATIONS:

GLUCOSE ANHYDROUS ORAL QUALITY

White crystalline powder; odourless; sweet taste

Moisture content < 1.07
Sulfated ash £ 0.17%
Assay ©299.97
Acidity 4 0.50 ml sodium hydroxide

. (0.1~mol/1)VS for 5-g sample
Specific optical rotation [@(]ZOOC = +52.5° to +53.00

D

Chlorides < 200 p g/g
Sulfates < 200 ug/g
Heavy metals 4 1lug/g'

Microbiological conditions

Standard plate count £ 200/g

Moulds and yeasts
Osmophilic yeasts

E. coli (37°C)

Packing

% 10/g
< 20/g
negative/g

Polyethylene coated paper
bags of 50 kg net
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EXAMPLE
ORDER SPECIFICATIONS:
SODIUM CHLORIDE R
NaCl Mol.Wt. 58.44
Colourless, odourless, crystals or a white powder
Moisture content £ 1.07%
Assay NaCl 2.99.02
Insoluble matter < 50 a g/g
Acidity and alkalinity pH 8.2 to 10.0
Chlorate and nitrate C1035 10/lg/g
No, 530/4 g/g
Phosphate < S/Jg/g
Sulfate : $30/; glg
Ammonium . .‘.10)48/8 V
Barium : ﬁloﬂ,g/g
Calcium and magnesium £ 50 /‘g/g
Heavy metals £10 ﬂg/g
Iron £5u8/8

Potassium . _‘;IOO’g/g .
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EXAMPLE

ORDER SPECIFICATIONS:

SODIUM BICARBONATE R

NaHCO3 Mol. Wt. 84.01

White, crystalline powder

Moisture content £ 1.07

Assay ‘ NaHCO3Z99.OZ

Insoluble matter . 5_15Q/ug/g
Chloride 4 S0ugls
Phosphate <10 ug/g
Sulfate ‘ £50us/g
Ammonium Y 5/‘ glg
Calcium and magnesium 4100 ug/s
Heavy metals < 10/43/8
Iron £10u g/g
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'EXAMPLE

ORDER SPECIFICATIONS

POTASSIUM CHLORIDE R.
KC1 Mol.Wt. 74.55

Colourless, odourless crystals or a white, granular powder

Moisture content 41.07
Assay KC1299.07
Insoluble matter 450 ugl/g
Acidity and alkalinity pH 8.2 to 10.0
Nitrate <304 g/g
Sulfate < 30_/‘ g/g
Ammonium < 10/4 g/g
Barium L 30/4 g/g
Calcium and magnesium < 50/4 g/g
Heavy metals < 10/, glg
Iron SS5uglg

Sodium 5.200/.( g/g
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TEST PROCEDURES: GLUCOSE ANHYDROUS ORAL QUALITY

Description Acidity Heavy metals
Identification .Specific optical rotation Standard plate count
Moisture content Chlorides

Sulfated ash Sulfates

Assay

1. Description
Colourless crystals or a white, crystalline or granular powder

2. Identification

(1) Heat a small amount. Glucose melts, swells up, and burns giving
off an odour of burnt sugar. :

(2) (a) Dissolve 0.10 g in 2 ml water
(b) Add 2 drops to 5 ml of hot potassio-cupric tartrate TS solution
(c) A copious, red precipitate should be produced.

Potassio-cupric Tartrate TS

(1) Dissolve 7 g cupric sulfate R in water qnd make up to
100 ml.

(2) In a separate flask, dissolve 35 g potassium sodium
tartrate R and 10 g sodium hydroxide R i1n water and make

up to 100 ml.

(3) Mix equal volumesof 1 and 2 shortluy before use.

3. Moisture (£ 17)

(1) Tare a crucible. (Wl)
(2) Weigh accurately the crucible with 1-2 g
of sample. ﬂwz)
(3) Dry at 80°C for 2 hours then let cool to room
temperature in a desiccator.
(4) Reweigh crucible and sample. (W3)
(5) Calculate:
(w2 ” w3) x 100 % moisture lost on drying
W, = Wl)

Note: Some of the dried sample may be used for the Assay.
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4, Sulfated ash (£0.17)
(1) Tare a crucible. (Wl)
(2) Weigh accurately about 1 g of the sample and the crucible. (Wz)

(3) Moisten with concentrated sulfuric acid (#1760 g/l) TS, heat
gently to remove excess acid, ignite at about 800 C until all
black particles have disappeared.

(4) Again moisten with concentrated sulfuric acid (1760 g/1) TS
and re-ignite.

(5) Add a small amount of ammonium carbonate R and ignite to
constant weight. (W3)

(6) Calculate:

(W, =W x 100 _ o o ifated ash

(Wz - Wl)
5. Assay (299.9% C6H1206)
(1) Weigh accurately about 100 mg of dried sample (Wl)

(sample can be used from moisture test).

(2) Dissolve sample in 50 ml of water in a glass-stoppered flask,
add 25.0 ml of iodine (0.1 mol/l) VS
and 10 ml of sodium carbonate (50 g/1) TS.

(3) Allow solution to stand in darkness for 20 minutes.
(4) Add 15 ml sulfuric acid w100 g/1) TS.

(5) Titrate with sodium thiosulfate. (0.1 mol/1) VS, using
starch TS as indicator. (mll)

(6) Calculate:

9.008 x ml, x 100
1 A C6H1206

w1
6. Acidity (£0.50 ml of titranmt)

(1) Dissolve 5.0 g of sample in 50 ml of carbon dioxide—free
water R.

(2) Titrate with carbonate~free NaOH (0.02 mol/l) VS, using
phenolphthalein/ethanol TS indicator.

(3) Not more than 0.5 ml of titrant should reach the midpoint of
the indicator (pink).
20°¢ o o
7. Specific optical rotation ( (« D = +52.5 to + 53.0)
Polarimeters are used to measure specific optical rotation. They
are generally accurate to 0.050 of angular rotation and commercial
instruments for visual measurement normally use sodium light or a
mercury-vapour lamp. The manufacturer's instructions relating to a

suitable light source should be followed.

The discussion on specifications herein deals with a sodium D
line light source with wavelength value 589.3 nm.
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o . . ’ . .
['a.}ZO - 1s angular rotation at ZOOC using sodium D line light
D

o , .
+52.5 - 1s dextro-rotation of 52.5O or rotation of polarized
light clockwise when looking towards the light source.

General considerations for accurate measurements

The optical elements of the instrument must be brilliantly clean and
in exact alignment. The match point should lie close‘'to the normal zero
mark. The light source should be rigidly set and well aligned with respect
to the optical bench. It should be supplemented by a filtering system capable
of transmitting light of a sufficiently monochromatic nature. Precision
polarimeters are generally designed to accommodate interchangeable discs
to isolate the D line from sodium light or the 546.1 nm line from the mercury
spectrum. With polarimeters not thus designed, cells containing suitably
coloured liquids may be employed as filters.

Observations should be accurate and reproducible to the extent that
differences between replicates, or between observed and true value of rotation
(the latter value having been established by calibration of the polarimeter
scale with suitable standards), shall not exceed one-fourth of the range
specified for the rotation of the substance being tested.

Polarimeter tubes should be filled carefully to avoid creating or
leaving air bubbles which interfere with the passage of the beam of light.
Interference from bubbles is minimized with tubes in which the bore is expanded
at one end.

In closing tubes having removable end-plates fitted with gaskets and
caps, the latter should be tightened only enough to ensure a leak-proof seal
between the end-plate and the body of the tube. Excessive pressure on the
end-plate may set up strains that result in interference with the measurement.

Procedure

Test solution

(1) Dissolve 100 g of dried (80°C for 2 h) sample in about 50 ml
of water in a volumetric flask, add 0.20 ml of ammonia (¥100 g/l)
TS and make up to 100 ml with water, bringing the meniscug close to
but still below the mark and adjust the temperature to 20 C by
suspending the flask in a constant temperature bath for 30 minutes.
Add water to bring up to 100-ml mark.

Blank solution

(2) Take 0.20 ml of ammonia W100 g/1) TS and make up almost to 100 ml
with water as in (1), place in a 20 C bath for 30 minutes, then bring
up to mark.

Measurements
(3) Take 6 readings of the observed rotation of the test solutionm,

half the measur ements clockwise and other half counter-clockwise.
Average the readings. '
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(4) Repeat procedure in (3) for the blank solution.

(5) 1lake the zero correction by subtracting the average of the blank
readings from the average test solution if the two figures are of
the same sign or by adding if they are opposite in sign to get the
corrected observed rotation (a).

(6) Calculate:

specific rotation _ 10 000a . 10 000a
lc 1 x 10.0
a = corrected observed rotation
1 = length of solution traversed by light in mm
¢ = no. of grams of sample in 100 ml of solution.

8.  Chlorides (€E20q;4g/g)

(1) Weigh 10.0 g of sample and dissolve in 30 ml of water in a
100-ml Erlenmeyer flask.

(2) Using about 0.5 ml potassium chromate TS as indicator, titrate
with silver nitrate (0.01 mol/1) VS.

No more than 5.64 ml should be required to reach the end point.
(3) Calculate amount of chloride present:
ml of titer x 35.45‘f)lg/g;

Silver nitrate (0.1 mol/l1) VS. Silver nitrate R, dissclved in water to
contain 16.99 g of AgNO3 in 1000 ml.

Method of standardization. Ascertain the exact concentration of
0.1 mol/1 solution.

(1) Dilute 40.0 ml of the siver nitrate solution with 100
ml of water.

(2) Heat the solution and add slowly, with continuous stirring,
hydrochloric acid.. (~ 70 g/1) TS until precipitation of
the silver is complete.

(3) Boil the mixture cautiously for about 5 minutes, then allow
it to stand in the dark until the precipitate has settled
and the supernatant liquid has become clear.

(4) Transfer the precipitate completely to a tared filtering
crucible and wash it with small portions of water that is

slightly acidified with nitric acid (a1000 g/1) TS.

(5) Dry the precipitate to constant weight at 110°c.
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(6) From the weight of silver chloride calculate the
molarity of the silver nitrate solution.

Protect the silver chloride from light as much as possible
during the determination.

To prepare 0.01 mol/l1 solution, place a 10-ml aliquot of silver
nitrate (0.1 mol/l) VS in a graduated flask and make up to
100.ml1 with water.

9. Sulfates (SZOQ)Lg/g).

This limit test compares the turbidity of the test solution
against a standArd solution containing 480/4lg of 804-— more than
the standard barium sulfate suspension.

The test 1s carried out in matched flat-bottomed comparison
tubes of transparent glass of about 70-ml capacity and about 23-mm
internal diameter, bearing 45-ml and 50-ml marks. Nessler cylinders
complying with the above dimensions are suitable.

Test Solution

(1) Dissolve 2.5 g of sample in a comparison tube with
25 ml of water.

(2) Make up to 45 ml with water, add 5.0 ml of barium sulfate
suspension TS, stir immediately with a glass rod and let

stand for 10 minutes.

tandard solution

(1) Measure 1.0 ml of sulfuric acid (0.005 mol/1l) VS and 3 ml
hydrochloric acid (a2 70g/l) TS into a comparison tube,

(2) Dilute to 45 ml with water, add 5 ml of barium sulfate
suspension TS, stir immediately and let stand for 10
minutes.

Comparison

(1) The turbidity produced in the test solution should not
be greater than the turbidity of the standard solution
when viewed down the vertical axis of the comparison
tube in diffused light against a black background.

Barium sulfate suspension TS - Note: must be freshly prepared.

Mix 15 ml of barium chloride (0.5 mol/l1) VS with 55 ml of
water and 20 ml of sulfate-free ethanol (4750 g/1) TS. Add 5 ml
of potassium sulfate (174 mg/l) TS, and make up to 100 ml with
water.
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10. Limit Test for Heavy Metals (£1lidg/g)

The limit test determines if the content of metallic
impurities coloured by hydrogen sulfide in the test solution
exceeds the heavy metals limit specifications in terms of
micrograms of lead per gram.

The reaction with hydrogen sulfide is carried out by
mixing a test solution with freshly prepared hydrogen sulfide TS.
The colour obtained is compared in suitable comparison tubes to
the colour produced by a standard lead solutionm.

The test is carried out in matched flat-bottom comparison
tubes of transparent glass of about 70-ml capacity and about
23-mm internal diameter, bearing 40-ml and 50-ml marks. Nessler
cylinders complying with the above dimensions are suitable. For
mixing the solutions use a stirring rod, preferably with a loop
on the lower end.

Standard solution

{1) In a comparison tube, dilute 1 ml of freshly prepared

solution lead, dilute PbTS with 25 ml water, adjust pH to 3-4, with
acetic acid (w60 g/1) PbTS or ammonia (A~/100 g/l1) PbTS,

dilute to 40 ml with water, and mix.

Test solution
(1> In a comparison tube dissolve.10.0'g glucose in 25 ml water,
adjust pH to 3-4 with acetic acid (~60 g/l1) PbTS or ammonia

(~ 100 g/1) PbTS, dilute to 40 ml with water, and mix.

Colour development and measurement

(1) To each comparison tube, add 10 ml of freshly prepared
hydrogen sulfide TS, mix and allow to stand for 5 minutes,

(2) Compare the colours by viewing down the vertical axis of
the tube in diffused light against a white background. The
colour of the test solution should not be darker than the
standard solution.

Lead, strong PbTS:

Dissolve 0.1598 g of lead nitrate R in 5 ml nitric acid
(~1000 g/1) TS and sufficient water to produce 1000 ml.

Lead, dilute, PbTS:

Dilute 10 ml of lead, strong, PbTS with sufficient water
to produce 100 ml. This solution must be freshly prepared from
lead, strong PbTS. One ml contains l10M g lead.

Hydrogen sulfide TS:

A saturated solution of hydrogen sulfide R in cold water.
Must be freshly prepared.
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11.  Standard Plate Count (€ 200/g)

This Standard Plate Count procedure is recommended for sémples where
the count of aerobic mesophilic organisms is less than 3000/g.

Apparatus and materials:

Petri dishes

1-ml and 10-ml bacteriological pipettes

90-ml dilution blanks

Water.bath or air incubator for tempering agar, 44-46°C
Incubator, 29-3loC

Colony counter (Quebec dark field model or eugivalent)

Plate Count Agar (Standard Methods Agar; Medium 92)

Procedure

(1)

(2)

(3)
(4)

(5)

(62

(7

Weigh 50.0 g of sample and dissolve in 100 ml of Peptone
Dilution Fluid (0.1% peptone in distilled water). This
provides a dilution of ,33.

Measure 10 ml of .33 dilution into a 90-ml dilution blank.
Shake vigorously 25 times in a 30-cm arc. This provides
a dilution of .033.

Repeat (2) with .033 dilution to provide a .0033 dilution.

To duplicate sets of Petri dishes, pipette l-ml aliquots
from .33, .033, and .0033 dilutions.

Melt Plate Count Agar in flowing steam or boiling water,

but do not expose it to such heat for a prolonged period.
Temper the agar to 44-46°C and control its temperature
carefully to avoid killing bacteria in the diluted sample.
Promptly pour into the Petri dishes 10-15 ml of melted and
tempered agar. Fewer than 20 minutes, and preferably less than
10 minutes should elapse between making the dilution and pouring
the agar.

Immediately mix aliquots with the agar medium by tilting

and rotating the Petri dishes. A satisfactory sequence of
steps is as follows: (a) tilt dish to and fro 5 times in

one direction, (b) rotate it clockwise 5 times, (c) tilt

it to and from again 5 times in a direction at right angles

to that used the first time, and (d) rotate it counter-
clockwise 5 times.

As a sterility check, pour one or several plates with
uninoculated agar medium and with uninoculated diluent.
After incubation, the number of colonies on these plates.
should not be enough to distort the count by more than one
unit in the second significant figure.




(8)

9

Note:
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After the agar has solédified, invert the Petri dishes and
incubate them at 2931 C for 48 * 3 hours.

Compute Standard Plate Count (SPC):

(a) Select two plates corresponding to one dilution and
showing between 30 and 300 colonies per plate. Count all
colonies on each plate using the colony counter and tally
register. Take the arithmetic average of the two counts
and multiply by the dilution factor (i.e., the reciprocal
of the dilution used: 3, 30, 300) to get the SPC.

(b) Both plates should be counted even if one of them should
give a count of fewer than 30 or more than 300. Again, take the
average of the two counts and multiply by the dilution factor
and report the resulting number as the SPC.

(¢) If plates from two consecutive decimal dilutionsfall into
the countable range of 30-300 colonies, compute the Standard
Plate Count for each of the dilutions as directed above and
report the average of the two values obtained, unless the
higher computed count is more than twice the lower one, in
which case report the lower computed count as the Standard
Plate Count.

The specification is SPC%200/g. This corresponds to a

count of 67 colonies on the .33 dilution plates.
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TEST PROCEDURES: SODIUM CHLORIDE

Description
Identification

Moisture content
Assay
1. Description

Colourless, odourless crystals or a white powder;
salty taste. o

2. Identification

Sodium: (1) Moisten a small quantity of the sample with
hydrochloric acid w250 g/1) TS.

(2) Dip a loop of platinum wire in the solution and
place in the flame of a bunsen burner.

(3) Sodium compounds produce an intense yellow colour,

Chloride: (1) Dissolve 1 g of sample in 10 ml of water. Acidify
with 1 ml nitric acid (~ 130 g/1) TS.

(2) Slowly add silver nitrate (40 g/1) TS. A white
curdy precipitate is produced.

(3) Collect some precipitate by filtering and divide
in two. The precipitate is soluble in
ammonia (A100 g/1) TS and practically insolutle in
nitric acid (421000 g/1) TS.

3. Moisture content (4 1.07%)
(1) Tare a crucible. (wl) ‘;
(2) Accurately weigh the crucible with about 2 g of
sample. (WZ)

(3) Dry to constant weight at 130°C in the crucible. (W.)

(4) Calculate:

W, - W

E52177;§ x 100 = 7 moisture.
2 1 ’
4.  Assay (NaCl 299.07)
(1) Accurately weigh about 0.25 g of dried sample (wl)

(2) Titrate with silver nitrate (0.1 mol/1) VS
using notassium chromate TS as indicator (mll)

(3) Calculate:

ml1 x 0.5844

= 7 NaCl
w1
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TEST PROCEDURES: SODIUM BICARBONATE

Description
Identification
Moisture content

Assay

1. Description

White crystalline powder.

2. Identification

Sodium: (1) Moisten a small quantity of the sample with
hydrochloric acid (~ 250 g/1) TS.

(2) Dip a loop of platinum wire in the solution and
place in the flame of a bunsen burner.

(3) Sodium compounds produce an intense yellow colour.
Carbonate: (1) Place about 0.1 g of sample in a test tube.

(2) Add 2 ml of water then 1 ml of acetic acid
(w300 gf1) TS.

(3) Quickly close the tube with a stopper fitted with
a tube bent at two right angles.

(4) Heat gently and collect the gas in 5 ml of
freshly prepared barium hydroxide (a15 g/1) TS.

(5) Bicarbonatesproduce a white precipitate that
dissolves when excess hydrochloric acid

(a~ 250 g/1) TS is added.

3. Moisture content (£1.0%)

(1) Tare. a crucible. (wl)

(2) Weigh accurately the crucible with about 3 g
of sample. (WZ)

(3) Dry over silica gel R in a desiccator for four
hours and weigh. (w3)

(4) Calculate:

Wy - Wy

wZ"wl

x 100 = 7 molsture
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4. Assay (NaHCO3g 99.07%)

(1) Weigh accurately about 3 g of dried sample
(from moisture test) and dissolve in 50 ml
of water. (Wl)
(2) Titrate with hydrochloric acid (1.0 mol/1) VS,
using methyl orange TS as indicator. (mll)

(3) Calculate:

ml x 8.401

A NaHCO3
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ANNEX 5-D

TEST PROCEDURES: POTASSIUM CHLORIDE

Description

Identification

Moisture content

Assay

1. Description: Colourless, odourless crystals or a white granular

powder,

2. Identification:

Potassium: (1)

(2)

Chloride: (1)

(2)

(3)

3. Moisture

Dissolve 1 g of sample in 10 ml of water and make
alkaline with 1 ml sodium hydroxide (A 80 g/1) TS.

Adding sodium tetraphenylborate (~#30 g/l) TS
prodices a white precipitate.

Dissolve 1 g of sample in 10 ml of water and
acidify with 1 ml nitric acid (w130 g/1) TS.

Slowly add silver nitrate (40 g/1) TS. A white
curdy precipitate is produced.

Collect some precipitate by filtering and divide in
two. The precipitate is soluble in ammonia (~ 100 g/1)
TS and practically insoluble in nitric acid (~ 1000 g/1) TS

content (4£1.0%)

(1)
(2)
(3)
(4)

Tare a.crucible. (Wl)

Accurately weigh the crucible with about 2 g of sample. (W2)

Dry to constant weight in the crucible at 130°c. (w3)
Calculate:
W, = ¥y .
x 100 = 7 moisture
2 T W

4. Assay (KC1299.0%)

(1)

(2)

(3)

Accurately weigh about 0.25 g of dried sample W)
(fgom moisture test) and dissolve in 50 ml of water. 1

Titrate with silver nitrate (0.1 mol/1) VS,
using potassium chromate TS as indicator. (mll)

Calculate:
ml1 x 0.7456

it

= 7 KC1
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ANNEX 5-E

TEST PROCEDURES: AEROSIL

Identification

(1) Transfer about 5 mg of Aerosil (Colloidal Silicon Dioxide) to a
platinum crucible and mix with about 200 mg of potassium carbonate,
anhydrous R. ’

(2) 1Ignite at red heat for about 10 minutes over a burner and cool.

(3) Dissolve the melt in 2 ml of freshly distilled water, warming if
necessary.

4) The slow addition of 2 ml of ammonium molybdate TS should produce
: a deep yellow colour.
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ANNEX 6
EXAMPLE
PRODUCTION CONTROL SHEET
Name of product: Date:
Name of manufacturer: ' . Batch size:
Batch number: Theoretical number

of packets:

Preparation of mixture

Weight Initialled by:

Glucose

NaCl

NaHCO3

KCl

Aerosil

In-process control

Mixing: time started time finished

Initialled by:

Control: chloride mmol/1 Initialled by:

moisture A Initialled by:

Filling: .
Time started

Interruption from to remarks

Time finished

Number of packets filled

Number of packets packed

Signed

Production Supervisor
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ANNEX 7

PRODUCTION CONTROL: CHLORIDE TEST

Test for chloride ( 80 mmol/1)

(1) Dissolve 27.5 g of sample in 1000 ml of water.

(2) Place a 10-ml aliquot of the solution in a 100-ml Erlenmeyer
flask.

(3) Add about 0.5 ml potassium chromate TS as indicator and titrate
with silver nitrate (0,1 mmol/1) VS until a brick red colour
is obtained. (mll)

(4) Calculate:

10 x m11 = mmol/1

(5) Acceptable limits: 75 to 85 mmol/1.
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ANNEX 8
EXAMPLE
DOSAGE CONTROL RECORD SHEET
+ 5%
x X
X
X X X
100%
x X x
= | - 57
oD
)
0~ — & m e
=
&
(V]
R,
9]
@
[« 9
Time of run
x = weight of packets sampled during batch run plotted against the point in

time when the sample was taken during the batch run.
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ANNEX 9

1.

2.

3.

4,

TEST PROCEDURES FOR QUALITY CONTROL OF FINISHED ORS PACKETS.

Net weight of packet ingredients: limits 26.1 g to 28.9 g.
Check 10 packets: )

Cut open each packet, empty contents as completely as possible,
weigh contents.

If one or more packets exceeds the limits, check an additonal 100 packets.
If four or more packets of the 100 exceed the limits then:

- reject the batch, or

- weigh every packet in the batch (for gross weight).

Labelling

Check 10 packets for completeness and legibility of the label. If two
or more packets are unacceptable:

- reject the batch, or.

- check every packet in the batch.
Seal

Check 10 packets:

Submerge the packets under water in a vacuum desiccator or equivalent
device. Draw a vacuum of 15 cm of mercury and hold for 10 seconds.

Examine for air leakage indicated by a fine stream of bubbles.

Any packet that does inflate should be opened and examined for water
penetration.

If two or more packets are unacceptable:
- reject the batch, or
- check every packet in the batch.

Moisture content (& 3%)

Check one packet with the moisture balance.

If the limit is exceeded check the other 9 packets plus 10 more.
If one more packet is found to exceed the limit:

- reject the batch, and

- check entire production operation.
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ANNEX 9
5. Chemical composition
Limits

glucose, anhydrous 19.0 g - 21.0 g
sodium chloride 3.33 g - 3.68 g
sodium bicarbonate 2.38 g - 2.63 g
potassium chloride 1.35 g - 1.65¢g

Take one packet and measure accurately 27.5 g of the contents, dissolve
in 500 ml of water and make up to 1000 ml. A double analysis using two
dilutions should be performed. The measurements should be close together.
If not, do a new dilution.

If the measurements are not within the limits, analyze two more packets.
1f any measurement exceeds the limits, reject the batch.

In the following procedure the test solution corresponds to 27.5 g of
product in 1 litre of water.

Glucose

(1> Place 5.0 ml of the test solution in a 250-ml glass-stoppered flask.
Add 50 ml of water, 25.0 ml of iodine (0.1 mol/1) VS, and 10 ml of
sodium carbonate (/50 g/1) TS.

(2) Allow solution to stand in darkness for 20 minutes.

(3) Add 15 ml sulfuric acid (a~ 100 g/1) TS.

4) Titrate with sodium thiosulfate (0.1 mol/1) VS, using starch
TS as indicator. (mll)

(5) Calculate:

9.008 x ml1 = g/l

Sodium bicarbonate

(1) Titrate 25.0 ml of the test solution and 100 ml of water with
hydrochloric acid (0.1 mol/1) VS, using methyl orange TS as
indicator. (mll)

(2) Calculate:
mll x 8.401 x 1000 x 40 = g/1

Potassium chloride

Determine g/1 using a flame spectrophotometer.

Sodium chloride

Determine g/l using a flame spectrophotometer.
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ANNEX 9

Flame spectrophotometry

The flame photometric method depends upon the measurement of
radiation emitted by the element being determined, when the sample
to be analyzed is excited by introducing it into a flame, usuvally as a
solution spray. This radiation is isolated by passage through either an
optical filter or a monochromator, and is compared directly or indirectly
with that given by a prepared solution of known.composition. Owing to
phenomena such as flame saturation, the intensity of radiation 1s
proportional to concentration only over a limited range and low
concentration favours proportionality.

Detailed instructions for operating spectrophotometers are
supplied by the manufacturers. To achieve significant and valid results,
the operator of a spectrophotometer should be aware of its limitations
and of potential sources of error and variation. The instruction manual
should be followed closely on such matters as care, cleaning, and calib-
ration of the instrument, and instructions for operation. Where double-
beam recording instruments are used, the cell containing solvent only
is placed in the reference beam.

The cleanliness of absorption cells should receive particular
attention. Usually, after treatment with an appropriate cleansing
medium, the cells should be rinsed with distilled water and then with
a volatile organic solvent to promote drying. Test solutions should
not be left in the cells longer than necessary for carrying out the
measurement. When handling the cells, special care should be taken
never to touch the external surfaces through which the light beam passes.
when the solvent and the test solution are transferred to the cells,
care 1s to be taken that the liquids do not contaminate the outer ‘
surfaces.

A generalized example of a procedure to determine potassium chloride
content would be:

(1) Dilute 10 ml of test solution to 100 with water. Further dilute
10 ml of this solution to 100 ml with water.

{2) Measure the potassium content using a flame spectrophotometer
following the manufacturer's instructions.

(3). Calculate:

Reading x 1000 x 100 x 100 |, 5, 55 - /g
1000 10 10 1000




