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INTRODUCTION

1.1 ^nQJSCT gACKGROUMr

Sometime in the betrinnirt of seventias the Government of Zambia 
decided to develop a nh.:nacoutical nan ifacti ring Industry. 
Following the closure o'1 ‘’hodesian fcordar in 1973 this project 
became increasingly iranorcant. Zambia ~>eing a landlocked country, 
the lony and exaensive roates often oro'ed tr be unreliable, 
necessitating costly airf -eightinp cf crucial sunnlies.

As a result of certain ct idles made und ir Un-ted Nations 
assistarce during 1973 thj Govt o-* Gambia une ertool: to establish 
a plant for the manutacCu-e of Intravenous Fluids which could 
form a rucleus for further development >f th<- pharmaceutical 
industry. It was also en/isaged thet tie in ravenous fluids 
plant should have a sifrr.i Heart expert >otenial to neighbouring 
countries. As such the plant was expected t*, fulfil the following 
objectives

(a) Self sufficiency in a crucîrl madicai supply.
(b) A foundation for lurthar develo went rf the 

pharmaceutical industry.
(c) Sxport pronotion.
(d) Conservation of foreign exchange by r:-ans of 

inport substitu i m .

The Government therefore established a lew si.Vsidiary of the 
existing parastatal ’Ind istrial Dev alo ment 'orporation 
Limited (Indeco) of 7anbii undar the naie of ’General 
Pharmaceuticals Ltd'.

A Swiss Company Vifor SA iat awarded the contract to advise on 
the construction of the fictory, suroly of e. icipment and 
provision of knowhow. / ’iva-year rgrew.ent vas entered into 
whereby General Pharmaceu :icals Limited were obliged to purchase 
their plastic containers Iron Vifor and in return Vifor 
permitted GPL to use thoi - Trcdc Wane ’lex ’ lac for the 
Intravercus Fluids manufactured by G°L. The agreement would 
last unto November 1°83

1.2 INSTITUTIONAL FRAHEt’QPK

General Pharmaceuticals Led is a whclly owner subsidiary of 
INDCCO United, itself .ubcidiary hoi ling ...'many of Zambia 
Industr:al and Mining Corvornticn Limited (Zrco). Ziaco is 

wholly owned by the Government of 7ariia.

The corrany was formed -'i :h rr euthcrisad share capital of one 
million kwacha divided inco ora million ordinary shares of one 
Kwacha e3Ch. In April ).9rS the capital structure of the company 
was : -

SI are Capital 894.0)0 Kr-acha lssu?d to /ndeco 
Iimited.

L'ng term loans fren the G over rime it an' 
c overnnent Insti .utionj 757,000 Kwac \i .
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In February 1981 the authorised share capital of the company 
was increased to 2 million Kwacaa divided into ?■ million shares 
of. one 'Kwacha each. Issued 3hare capital was increased to 
1.218 nillion Kwacha by capitalising a part of the Govt, loans. 
It is further nronosed to increase the issued share capital to 
1.599 nillion. This is being done by capitalising the balance 
of Long t e m  Govt, loans and hence obviating the incidence of 
interest in the outgoings of the company.

1.3 UNDP/UNIDO PARTICIPATION

UNCp /UNIOO were requested by the Government of Zambia to provide 
managerial and technical assistance for the early stages of the 
plants operations.

During 1973-1979 a sun of 145, 340 US £ was provided. Under 
this programme two experts one designated as 'Senior Technical 
Adviser/Teom Leader* and the other as 'Quality Control Fxpert' 
were assigned to the Droject. They joined the duty station in 
the niddle of December 1970 and niddle of January 1979 
respectively.

Subsequent to the project review carried out on 13 June 1979 
Govt of Zambia requested extension of the UNDP/UUIDO 
assistance till December 1980 and asked for the provision of 
experts and some essential equinnent and technical literature 
for upgrading GPL’s duality Control Department. A further sun 
of US 2 260,3S1 was provided to cover the cost of two experts, 
equipment, technical books and training during 1980.

As a result of Indepth review of the project during June 1980 
followed by country programme review of the Industrial Sector 
by UNDP, the Zambian Government requested further extension of 
the project. On the basis of this request the project has now 
been extended till December 1981 and the current budget is 
attached as annexure I. This brings the total UNDP/UNIDO input 
to US ? 558,831.

1.4 PP.0J5CT AP.EA

Zambia is a landlocked country having an area of 752,614 sq kn. 
It has a population of 5.3 million (mid 1930 estimates) out of 
which nearly 40% is settled in Urban areas.

There is a considerable emphasis in Zambia on the development 
of health services. Annexure IT shows the (i) Annual Govt, 
he. ith expenditure as a percent of national budget (ii) Per 
capital exoenditure in Kwachas (iii) and annual health 
expenditure. The in-patient accommodation in the country rose 
from 16,300 at the beginning of 1972 to 19,3^0 in December, 
1977. As per Third National Development Plan it is olanned 
to increase in-natient accomodation in hospitals and health 
centres from 19,300 to 21,760 by 1933. This represents an 
Increase of 9.9%.

To streamline the health care system and implement measures 
of social reform the Government decided in 1975 to take ove* 
private nursing homes.

¡1



:\1 though considerable effort is being node in the provision and 
expansion of health facilities , (Third National DeveloDoent 
'f’lan during 1979-23 envisages an investment in the Health 
Programme .and Projects of 43,322,000?; (52,977,000 US £) yet 
almost all drugs and pharnaceutiorfils requirements are being 
imported.

T.N.P.P. therefore, mokes a special mention that'in lino with 
the objective of encouraging local production of ohamaceuticals 
the Intravenous Fluids plant in Kabwe will he operational- dui-ing 
the earlier part of the plan’.

1.5 MARKET
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Health service® being nationalised. most of the requirements of 
drugs and medicines needed for the country are nurchased by the 
Govt. Medical Stores Ltd functioning under the "inistry of 
Health. A very snail portion of drugs (approx. 10 - 15<) are 
purchased diroctly by tho Mining companies for the hospitals and 
clinics operated by then for the benefit of their employees.
Them are two mining companies in the country i.e. !ICCM and PCM. 
Purchases by other private organisationsare negligibly snail if 
any.

The Medical Stores Ltd. supDlies these drugs to all the hospitals 
in the country (except those run by the mining companies) and 
recover their cost and operating expenses.

Another narastntal company National Inoort and Export 
Corporation (N.I.E.C.) Imports a snail amount of drugs and 
medicines and distributes them through a chain of Pharmacies 
managed by their subsidiary Company, National Drug Company 
Limited. These products also find their way to some of the 
Pharmacies run by nrivate organisations. National Drug Company 
do also have some manufacturing facilities for tablets, capsules, 
and liquid orals but their outnut is Insignificant.

l.N PROJECT OBJECTIVES

As stated in the original Droject document dated 21.10.77 the 
immediate and long range objectives of the project are as 
follows: -

Immediate Objectives:

(a) To assist in the establishment of a modern industrial 
nlant for intravenous fluids

(b) To advise and train Zambian counterpart personnel 
in all aspects of the plant's operation, in order 
to ensure full operating capability after the 
withdrawal of the United Nations team.

Long Range Objectives:

(a) The achievement of self sufficiency in critical 
pharmaceutical supplies.

(b) The establishment of a basis for further develoonent 
of Zambia's pharmaceutical industry.



a of import substitution/foreign exchange(c) i. о
9?_vi;:r .

(d) Export promotion. 

rrojecT ACTIVITIES

2.1. pRODUCTI''N

The plant commenced commercial production on 6 February 1979 
which continued un-interruptod till "7 March 1979. As the nornal 
operating year of the company is from 1st April to 31st March 
actual production figures for the two years of operation i.e, 
April 78 - March 30 and April SO to "arch 31 are given in 
Annexure IIL

The problems experienced during 1979 - SO were:-

i. Interruption in the supply of netcrials.
ii. Water condensation in steamlines due to

the defective piping which had to be corrected,
iii. Waterstill compressor bearing getting worn out 

after a.short run.
iv. Pyrogen testing at the Company's Quality Control 

Deoartnent in Mabwe being unreliable.

These were generally brought under control during 1980 - 81 when 
production improved considerably, and the nlant was able to 
meet almost the entire demand of T.V .F, in the country except 
a few occasional del' - a in affecting supplies.

during 1°80 - 31 thw no< ging problem was, the high incidence of 
rejects for leaks and pa’.iculate natter, due to poor quality 
of plastic containers received fron Vifor.

The problem was fully gone into and during the visit of General 
Manager and UNIDO Chief Technical Adviser to Vifor, Geneva in 
July 1980 during which Vifor agreed to make good the losses 
incurred by the comnany due to these rejects by supplying cn 
additional quantity of plastic bags equivalent to actual rejects 
plus 40% to cover the cost of chenicals and other losses.

Production а1зо had to be curtailed during nost part of the 3rd 
quarter of 1980 - 81 and partly during 4th quarter of ISaO - 81 
because one of the sterilizers was put out of commission for 
want of certain snares which took a few months to procure.

2.1 PROBLEMS EXPERIENCED IN PRODUCTION

<a) Although General ’’hamaceuticals Ltd is treated as a nriprity 
industry yet ct tines the delays in the release of 
exchange by the Bank of 7lanbia seriously affect continuity 
in production. This situation unfortunately nay not 
materially improve till either the foreign exchange 
availability In the country improves or the comnany ¿ams 
reasonable foreign exchange through exports.



(b) The quality of plastic containers received from Vifor still 
results in very high rejects in some batches. Vifor hrve 
time and again assured that they would improve their 
supplies end have also suggested a reduction in the 
temperature of sterilisation which is not free from its own 
hazards. The rejection rate due to leaking bags and 
oarticu]ate natter is still a problem.

(c) The rejection due to non sterility and pyrogens is also 
high. Now that reasonable equipnent and other aids for 
monitoring the autocleves have been received it is expected 
that the incidence of non sterile batches would be eliminated. 
The incidence of pyrogenic rejection is not likely to bo 
controlled till Ot>L fully implements the recommendations 
regarding (i) installation of proper change rooms
(ii) Laundry, (iii) Air filtration unit and air-locks,
(iv) Storage of Distilled ^ater at 80°C (v) Controlling 
bacterial count in post-sterilisation cooling water and 
(vi) Viltration of the raw water before it goes into the 
overhead storage tank. Some action is in hand towards 
Implementing these. The progress unfortunately is extremely 
poor with the result that ouality of the product suffers.

(d) The procedure adopted for sterilisation as amended by Vifor 
is 113 C for 1 hr. This dees not comply with the officially 
recommended procedures. Vifor were requested to furnish 
experimental data to support their recommendation, 
unfortunately it has not yet been received. Recently tests 
carried out with attest indicators show that the procedure 
does not result in complete sterility. The production have 
therefore been advised to revert back to the earlier 
sterilisation procedure i.e. 116°C for 40 minutes. The 
attest indicators exposed with this procedure show tv-a 
satisfactory sterilisation is being Achieved.

2.3 DUALITY CONTROL

Production and duality Control Adviser Mr R D Saracchi Joined the 
duty station mid January, 1979. The quality control department 
was in existence at that time. It was equipped with certain 
basic eauioment and an animal house. Two qualified chemists were 
in oosition as Assistant duality Control Managers.

Mr P. 0 Saracchi left in January 1980. D'r R A Khan joined the duty 
station as duality Control Adviser in Anril 1980 and is due to 
stay till December 1981.

During the year 1979 all batches were rested at (iPL but samples 
from each batch were also sent to Vifor and no batch was released 
f r 9i.lo till clearsncq^g received from Vifor.



The number of batches nanufactured tested and rejected during 
the periods April'107® - March 1980 and April 1989 - March 1981 
are ginen In the Annexure ! y  .

During Arril 1979 - uarch 1980 the following problems were 
experienced in 9uan t y  Control Department

(i) The flme onotor;eters acd the pH meters did not 
function ProperlyThese had to be sent to Vi for 
'oi -repairs.

(ii) Tyrepen testing gave inconsistent and unreliable 
results. This was-found to be due to poor handling, 
improper-feeding and upkeep of rabbits. These 
problems were mostly resolved by early 1939 and t*,e 
pyrogen testing has since been functioning well.

(iii) The laboratory was poorly equipped and a number of 
tests could noc be performed locally. A request was 
therefore, made to UMI?vy0M!)т, at the end of 1979 xo 
allocate funds and render assistance in providing 
laboratory equipment end technical books which were 
badly needed. During the year 1980 therefore, 55,000 
? wore budgeted for this rurocse. A fair amount of 
enuiment and technical hooks have been received since 
•Utl the capabilities of the quclity control department 
have materially improved.

(iv> Because of sending the batches for testing to Vifor 
and awaiting their results during 1979-80, there was 

a considerable tine lag before a manufactured batch 
could be released for sale. This situation at one 
stare got completely out of band because due to paucity 
of foreign exchange the testing fees could not be 
remitted to Vifor on time. On 31st March 19*0 out of 
209 batches manufactured during the year only 100 
batches bad been cleared and as much as 108 batches 
were under test. This resulted in v e m  high inventories 
of finished products .

During Anril 1930 - ’’arch 19gi there has been n consistent 
improvement and strengthening of the ovality Control Department

<i) In the later mart of 1^79 the two Assistant 9Unn t v  
Control ’’anagers were sent on UMTD0 fellowship training 
to Vifor for a period of five weeks each.

(li) The animal house and pyrogen testing were put in order bv 
early 1990.

(iii) 'hiring tho visit of the C-eneral Manager and the U T̂H'i Chief 
Technical Adviser to r-eneva in .Tulv 1990, it was agreed 
that the number of sanples to be sent for final clearance 
to Vifor should be considerably reduced as the results 
obtained in Kabwe for nyrogons on all solutions and 
chemicals assay for simple solutions like Fodlun Chloride 
and Dextrose were Tollable.
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^his reduced the burden on the company of oayinw testing 
fees to vifor. Further it was agreed that the testing 
Procedures at Vifor and analytical Units for various tests 
performed at Mabwe should be'brought in line with those at 
Vifor. In this connection a visit to Vifor Geneva was also 
made by Or T5.A>. Than the ''uality Control Adviser in the 
beginning of 1°R1.

(iv) To date the position is that sarnies of only a few solutions 
i.e. Fingers Lactate and Darrows are sent to Vifor for 
chenicnl assay. As soon as the testing of these solutions 
on lane Photometer is standardised thi3 would be stooped. 
Vifor have the facility of testing Sodium and °otassiun on 
Atomic Absorption.

(v) The backlog of undortest hatches has been cleared. On 31st 
March 1981 there were only 5 batches under test.

(»i) As would be noticed from the Reasons of Rejection for the
two years in Annexure I M  the rejection due to Non-Sterility 
and Ryrogen is very high. Such a high rejection in the 
finished batches clearly shows that the environmental 
conditions and other salient provisions as listed in the 
draft of Good ’’anufacturing Practices though accented by 
the management are not being effectively implemented.

(vii) These results also show that terminal sterilisation and 
testing of a few sarnies of the finished batch cannot 
guarantee complete safety with regard to the final product. 
The concept of total quality control by enforcing the 
provisions of 0,ns is absolutely necessary. The management 
has been made aware of this need through a series of 
discussions. The main problem is that initially while 
laying the factory these factors were ignored.

° . 4 SALES

To start with, in the beginning of 1979 there was a stiff resistance 
fi’On the Govt. Medical Stores Ltd and the Mining companies to the 
purchase of Intravenous Fluids manufactured by GPL. The main 
reason advanced was that the GPL prices were much higher than 
those of the imported fluids.

By end Fehruary 1979 GPL reduced its prices by about 40® and these 
were approved by the Ministry of Health. It took quite sometime 
before these prices could be aooroved by the Central Supply and 
Tender Board. Sales therefore, during the months of February 
and March 1979 were very low.

Sales figures for the years April 1979 - March 1030 and April 
1930 - March 1981 are given in Annexure V .

During the year 79 - BO the sales were low partly because it 
took a long tine for Central Supply and Tender Board to approve 
company's prices and partly because certain quantities of 
imported intravenous fluids which had been earlier ordered were 
in the pipeline.



Besides poor sales during 1Q79 - 1980 the prices of intravenous 
fluids marketed were so low that the company incurred a loss 
of 460 0007 (563,040 US J?) at the close of the year.

Durin~ 10.00 - 81 the following corrective measures were taken

(i) Ministry of Commerce and Industry were approached and 
they issued a directive to the two ''ining companies 
PC'* .and MOC*1 that their Intravenous Fluids reauirenents 
should with innediate effect be obtained from General 
Pharmaceuticals Ltd. As por this directive the Ministry 
of Connerce and Industry will not forthwith issue import 
licences to the two ,cininm connanies for Importation of 
Intravenous Fluids unless amplications for such import 
licences are supported by a certificate from G^L that 
G^L is unable tc supply the two Mining Companies a given 
range of I.V.F.

(ii) An upward revision in prices for the I.V.F. was pressed 
for. Increase in prices was finally approved by the 
7imco and Central Supply and Tender Board with effect 
from 1st Aiprll 1970.

Average price per unit pack during 79 - 80 
is 1.863K

Average price per unit pack during 79 - 30 
is 2.365IT

(ill) Other steps taken towards improving financial performance 
which could not have a significant impact during 1980-81 
but would go c long way in improving 1981 - 82 results 
are. •

(a) A 20y, reduction in the prices of plastic containers 
supplied by Vifor has been negotiated with effect 
from 1st January 1931. Plastic container's cost 
constitutes approximately 40% of the total cost.

(fc) Other raw materials are also being obtained from 
much cheaper sources in South Africa which also 
results in a considerable saving in the freight.

(c) Cost of sending samples to Vifor and paving them 
testing fees have been considerably reduced as the 
analytical facilities at ®abwe have been ungraded.

(d) cteps have been taken to capitalise most of the long 
tern loans to obviate the Incidence of interest,

(e) Another area- where economies are to be affected is 
the high cost of direct and indirect labour. For 
the year 1980 - 91 the actual cost of direct and 
indirect labour is 21.3®, of the total turnover.
This has been discussed with the management and a 
programme of r9-organisction has been suggested 
•hereby considerable economies could be achieved. 
Certain measures have already been initiated by the 
management in this area.

an increase 
of 42®-
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2.5 EXPORTS

The rated capacity of the olant is 1 Billion units oer year. This 
apnears to have been computed on the basis of filling <5000 bars of 
1 litre solution each per day, for 250 working days a year. In 
actual practice mostly bars of smaller volume i.e. 150nl, 500r.ls 
are filled along with the 1 litre bags and the production goes 
above 5000 units per day. Fith the current experience and with 
the existing product nix the nlant can achieve a oroduction, pf 
1.2 nillion units per year.

During the year 1980 - 81 actual sales were **63,000 units. In 
case a 15* increase in sales during the year 81-82 is taken as 
real, the firure would go upto 770,000 aporox. The budget forecast 
for 81-82 is 350,000 units. In any case the plant if run in full 
capacity could still manufacture unto apnrox. 400,000 bags for 
exports.

Export survey have been conducted during the last two years in 
the neighbouring countries i.e. Malawi, Tanzania, Kenya, Zaire 
and Zimbabwe. Sizeable potentials for exports have been 
identified particularly in Malawi, Tanzania, Zaire and Zimbabwe.

Trade enquiries have been received iron the first three countries 
and Zimbabwe bas asked GPL to get their products approved by the 
Zimbabwe DRug Registration Authority before they could direct 
their trade enquires to the cornany.

The prospects of exports to the neighbouring countries have 
further improved because:-

(a) It has been negotiated with Vifor that they would give 
GPL non-exclusive rights to export Intravenous Fluids 
under Vifors' Vane and Trade Mark of 'Flex Flac* to 
these neighbouring countries.

'b) Vifor have also been requested that they should in future 
forward to GPL such enquiries for exports from African 
countries where Vifor feel that GPL could have advantages 
of freight being neara-the buyer country.

It has been suggested to GPL management that in order to tap 
this export potential they should

(1) Prepare an informative end attractive catalogue 
for the company's products and rake it freely 
available to the potential customers.

(ii) Market company's I.V .F. along with administration 
sets.

(iii) Initiate a concerted exoort drive end develon 
strategies to displace the existing sunpliers 
through competitive pricing, ensuring continuity 
of supplies and establishing an export market cell 
which could liaise and actively follow up with the 
buying organisations in these countries .
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2.6 TRAINING

(1) During the very first year of plant's coanercial production 
i.e. 197° four technicians two from production and two iron 
duality Control were identified and sponsored for training 
overseas at Vifcr *'lant in Geneva under UNIDO ausfpices.
The training programme and trnJ3inp contents wer® discussed 
in detail and wore finalised with the Vifor representatives 
who visited Tambia in July 1979. The training period in 
each case varied between 5 - 8  weeks.

Out -of these trained technicians one from production has 
left the company, the other three are on their jobs.

(ii) Besides this training operation-manuals in the fora of
training handouts were prepared for each of the operating 
areas such as Water treatnent, Solution Preparation and 
Bag Filling, and Inspection. These are being undated iron 
time to tine and are still in use.

(ill) During 1980 a short training programme as a refresher was 
prepared and the staff in the ®ater treatnent section and 
Sterilisation areas were exposed to it.

(iv) In 19C1 it is planned that the Quality Contro1Manager would 
go to Chelsea England for a post graduate degree in 
Analytical Chenistry.

(v) One area where specialised training needs to be imparted 
is the slant naintenanco. This has not been possible so 
far as the management could not identify the engineering 
staff who could be -iven training. People in this 
department have unfortunately been changing their jobs.
Now that things appear to be getting a bit mere stabilised 
training needs would in due course be identified. It is 
proposed to send to Vifor one engineer for a short 
attachment course in Plant maintenance under UNIDO ausoices 
before the end of 1S31.

(vi) Now that a G’iP guide for the plant has been drafted and it 
has been accepted by the management, it would be reasonable 
to conduct training programme to ensure its proper 
implementation throughout the plant.

9.7 DIVE BFIFIC ATI ON * (i)

A number o. essential facilities at GPU such as (i) Steam 
Generation, (ii) Water Treatment (iii) Laboratory Fquipnent and 
even production of Intravenous Fluids are under utilised.

In ordor to improve this situation and achieve better recovery 
of fixed overheads it was felt necessary to examine such 
rtiversificatior plans which would not only utilise some of the 
existing facilities but also'satisfy the long range objectives 
of the project i.e.

(i) Achieve self sufficiency in critical pharmaceutical 
supplies.

and(ii) Achieve further import substitution and savings in 
foreign exchange.



Keeping these factors in view, the following proposals 
were examined:

(i) Manufacture of Anticoagulant solution for whole 
blood in nVC bags.

(ii) Manufacture of water for injection in t*VC bags 
(30 - 50ml) for multidose purposes.

(iii) Manufacture of Oral Fehyriration Salts.

(iv) Manufacture of parenteral drugs filled in amooules 
and vials.

(i) Manufacture of Anticoagulant Solution for 
^Thole Blood in PVC bags * 1

There is a ready demand for this preparation and the 
annual requirements are estimated between '50,000 - 
SO,000 tags.

The product could be manufactured with the existing 
staff and facilities. Additional equipment needed 
is:-

1. One Filling machine to fill by volume.
Ouaotatlons were received in January 1981 from 
a British Firm. The equipment would cost 
aoorox. 5,500K CIF Lusaka.

?. One solution making tank 1000 lit. capacity. 
Stainless steel and a stirrer. Approx, cost 
5.000K. Total investment required a 10,500F. 
Annual increase in turnover * 120.000K approx.
Details have already been submitted to the 
management.

(ii) Manufacture of Pater for injection 
la PVC bags '50-50nl3

Difficulty is experienced in the manufacture of this 
product as most of the conventional safe bacteriostats 
used tend to get absorbed or deposited at PVC surface.

(iii) Manufacture of Oral Pehyriratlon Salte

Detailed nroposals have been worked out for this 
project and these have been submitted to the 
management. Annexure Vf



During the mid-ale of 19S0, General Pharmaceutical Ltd. had a 
discussion with the Representative of VJHC and UNICEF cased in Lusaka 
on the subject of developing facilities for the manufacture of oral 
rehvdratior. salts.

Both WHO and. UNICEF representatives showed great interest in the 
product and stated that their organizations would be interested in 
promoting the establishment of a plant for the manufacture of oral 
rehydration salts which could satisfy the regional needs oi Central 
Africa. Subsequent to these discussions GPL had requested WHO and 
UNICEF to indicate their estimated annual offtakes and the form of 
assistance which their organizations would be able to provide for setting 
up ORS manufacturing facilities. It appears these queries were referred 
to WHO and UNICEF regional office.

During the recent debriefing discussions with the SIDFA in Lusaka, 
reference was made to the export survey report dated 12.9.1980 on 
Zimbabwe. The Chief Pharmacist to the Ministry of Health, Zimbabwe, 
had shown a great interest in ORS.

The SIDFA therefore proposed that it would be in the fitness of 
things if details are worked out for a much larger scale project on ORS 
so that the needs of Zambia and Zimbabwe or the entire region of 
Central Africa are met.

The scope and size of such a project would have to be entirely 
different from the one proposed under Annexure VI of the Terminal Renort.



S co p e  :

Stage I, to develop facilities to manufacture oral rehydration 
salts to satisfy the needs of Zambia and Zimbabwe

Stage IT, to expand these facilities so as to increase production 
of ORS to also satisfy the needs of other countries such as Malawi, 
Mozambique, Tanzania, Angola and Lesotho etc. through WHO and UNICEF.

Production Capacity: The capacity of the unit should be in the range of
2 M. packets or sachets a year on the basis of a single shift operation
for 250 working days a year. Further it should be possib.e to double the
capacity either by tw> shift working or by installing another set of
equipment.

1.
2.

3.
4.

5-

6.

Space Requirements:
Storage of raw materials 
Drying and sifting 
Weighing and mixing
Forming, filling and sealing of sachets
Quarantine and storage Of finished 
products
Quality control laboratory

U8 m2 
U8 m2 
i;8 m2 
1*8 m2

2h m2

Existing facilities which are 
already being expanded would 
suffice.

7. Lockers and charging rooms, 2 areas 
one for male and one,for female 
workers 2x9 = - 18 m2

23I* *2

The ceiling height of areas nos. 1 ,0 should be 5 e , while the others 
should be 3 n.

There should not be any drains in a-ear 1 to 5- Routine cleaning of 
areas and machines should be carried out by an industrial type vacuum cleaner. 
The absence of drains elminates common source of contamination.

Areas 1 to 7 to be airconditioned a.id h mddity ir« areas 1 to 5 is to be 
controlled below 50.

Equipment

1. Manesty mill
2. Aeromatic dryer 60 kg
3. Blender Moritz type V50

Stage I Stage II
one unit one unit addit ior.

M Iftwo " one
two " one " tf



one additional1+, Form, fill and seal unit
Easy pack type from Dott. Bonapace,
Milano or Trans-wrap Germany.

one unit

5. Weighing scale dial type two M
100 kg )

Weighing scale 100 kg ) two Tt
Weighing scale 20 kg ) ^ve~F two 1!
Weighing scale 100 gms ) two »!

6. Vacuum cleaner industrial type two !»

7. Stainless aluminium or polythene drums 20
30 lit capacity with hematically
sealing lids.

3. Sundries such as hand shovels, bowies of
different sizes.

9. Veheratory Russel type sifter two units
in. Imprinter for batch no. and mfg. date one

Approximate cost of the project 
To develop a working and functional area 

of 23*+ m2 , area to be constructed approximately 350 m2 
Cost 1+00 US$ per m2 350 x 1+00
Cost of equipment 
Cost of installation 
Services

Escalation 10£

10 additional 
units

one additional 
unit

11+0,000 US$ 
300,000 

50,000 

100,000
590.00 

¿ 0 .

650.000

UNIDO/UifD? contribution for such a project could be: 
Basic imported equipment
Technical and management personnel for 15 months 
(one engineer and one team leader)
Training

250.000 US$
105.000

1+5,000
1+00,000

Government 1+00,000 US$ 
plus working capital

The unit should be in production within 6 month 
services ore provided.

after the building and



As already mentioned in the terminal report page 1̂ + under 3-3 (v),
GPL has nearly 3'5CO m2 of open site on its premises available for develop
ment. So, a project of this kind and magnitude could be easily developed 
there vith a number of advantages to the existing activities.

Manu: ac anenteral drums filled m  actou.es

proposals
submitted so the 
Annexure VI.

managemen
V* s have also been

(v } Manufacture of IV? in polytrotylene bottles.

It has already been pointed out to the GPL management that the existing range of 
activities of the plant are vulnerable on two grounds:
(a) For their entire requirement of plastic containers GPL are totally 
dependant on Vi for of Geneva. Though the existing agreement between GPL 
and Vifor lasts until November 1983 GPL will be obliged to seek, extensions 
of the agreement so long as they continue to use PVC hags for filling IVF.

(b) There is f degree of resistance being built up against the acceptance of 
PVC as an ideal plastic for IVF. The resistance is on two counts, one is
the leaching of the plastizisers and the other is due to evaporation losses 
through the bags particularly during storage in the tropics.

It would therefore be highly desirable that GPL should explore the 
possibility of switching over to alternate technologies. One is to use 
oolyprooylene bottles with the existing sterilisation facilities. The other 
is to use polyethylene bags with gas sterilisation.

The existing sterilization facilities and after some modifications 
the filling facilities can be used if GPL undertakes to fill IVF in 
polypropylene bottles. They will however need to install a suitable 
blow moulding unit for the manufacture of polypropylene bottles. UNIDO 
could, therefore, render assistance in providing a suitable blow moulding 
plant and train local personnel in operating such a plant. UNIDO/UNDP 
input would be in the region of half a million dollars which would also 
cover the training cost.



3. FINDINGS AND ^FCONYFNDATIfNIN

3.1 PRODUCTION FACILITIES

The production of Intravenous Fluids by General ^hamaceull als 
Ltd at Eabwe fulfils an essential need in Tambia, '"he plans 
is aanned by Zambian staff who are capable to ■'rodure the 
present range of products. It is rather unfortunate that there 
is still a lot to be done before it could be clairaetf that the 
production facilities at OPL neet the accented internationa 
standards.

The things that need to be done have been identified; detai s 
worked out and accented by the management. Even acrion has 
been initiated in certain areas. The oace of implementation 
needs to be speeded up as the nlant is already in full production. 
It is an accepted fact that provision of certain requirements 
would have been much easier if these had been taken into account 
when the plant was installed. At the present stage when the 
plant is in operation and the entire energy and resources are 
directed towards maintaining a certain level of production the 
management is finding it hard to give priority to the 
implementation of these lecommedations. In view of the high 
incidence of rejection due to pyrogen and the risk involved 
in marketing a product where one cannot be absolutely sura of 
its quality it is strongly recommended that the management must 
make the hard option and implement the agreed improvements >n 
the production facilities without any further delav.

The present production activity is highly vulnerable because of its 
sole dépendance on the supply of PVC plastic containers from Vifor, 
Switzerland. It- is, therefore, considered advisable to gradually change 
over the production of IVF to polypropylene bottles. Assistance for such
a change could be sought from UNIDO/UNDP.



3.2 COST CONTROL

As has been mentioned earlier the cost of direct and indire t 
labour for the year ^0-81 has ’••orked out to be 21.3r of the 
turnover. The. rejection due to non sterility, Pyrogens aid 
the finished product not meeting the chemical and cher 
spécifications is as high a s P .8*. While the first figure 
could be brought down to 15* by rationalising the raanagenon 
structure, the second figure should normally be zero if and 
when the G.ÎÎ.P. recomendations are effectively implemented 
The scheme for rationalisation of the management structura as 
been fully discussed with the General Manager and h<? has al eody 
initiated some action.

Other areas where economies could be effected are ;-

1. Warehousing cost of the finished goods and reduction 
of inventories. The conoany has all along been 
maintaining two or more rented warehouses which means 
the additional cost of hire, movement of goods and 
security arrangements. Recently the number of rented 
warehouses has been reduced to one. How that the time 
lag for testing the batches has been reduced efforts 
could be made to plan mroduction in close consultation 
with Govt "edical Stores, so that there is no holding 
up of the finished stocks in the conmany’s warehouses. 
Production plans could be based on i quarterly discusni- ns 
with Govt Medical Stores the main customer with regard o 
their core mrecise requirements for the following quarttr.

An adjustment of 10 to 20* could be provided for in these 
estimates. The ordering of raw mat rials could of course 
be continued on the oresent basis i e. the annual budget 
based on the annual estimates received from the Govt, 
’’edical Ttoros and the ”ining Cor.-'a: ies.



’ О
3.3 DIV^PSIFICATIO?-’

Besides there being a need in 7aabin fc-- extending the ranine of 
essential dry's to be nanuf actured. got, has a nunber of 
manufacturinp’ facilities which are under utilised. These ore 
mainly: -

i. Steam Generation - Present ura^e islfr«.r.]pf 
the generation capacity available.

ii. Fater Distillation - One water still with a
capacity of ZOOL per hour is still lying idle 
awaiting to be installed.

iii. duality Control facilities : Though the quality 
control department needs more- space for prorerly 
installing the eauipment recently received through 
UNIDO and some of which is s ill on order yet 
with the equipment now availrble the department can 
undertake a lot more work.

iv. Production and sterilisation of liquid filled
PVC bags ; with the present equipment and staff 
the set up can increase their output hy 70 to 
20? in a single shift operation.

9
v . Space : Besides there being 3000 M ' of site being

available for extension of building one floor can 
be constructed over the existing factory building 
thereby veilding an addional floor space of over 
ц о о ” '

The company can therefore both improve its viability and 
achieve more self sufficiency in essential dru^s for 
Zambia by extending its existing range and undertaking 
the manufacture of Oral dehydration Salts and Parenteral 
products in form of amcules and vials.

Further, a sugestión has been made in the report to set up an oral 
rehydration unit which could serve the sub region of Zambia and Zimbabwe 
to begin with and the enitre region of Central Africa at a later stage. 
Such a project could also enlist support from WHO and UNICEF.

гупррт?

The nei<~hboaring markets and their potential for exports have 
already been identified, v^ese markets though close to Zambia 
are already procuring their reouirenents either from Furore or 
South Africa. The buying authorities in these neighbouring 
countries have shown a keen interest in the Intravenous Fluids 
nanufactured by it is now entirely upto 0PL to break
into these markets by offering ther competitive prices and 
assuring then of continuity in supplies. Once r.r>l are able to 
export their products they would not only lmnrove the utilisation 
cf their existing manufacturing 'acilitiye hut also would obviate 
their "rohleps with regard to foreign ex :hanpe .



.5

Manufacture of Intravenous Fluids and for that natter any 
pharmaceutical preparations calls for the staff being all the 
tine made aware of the meticulous care needed in all its 
operations. The bejt means to achieve this is through refresher 
training programmes’for the trained staff and structured training 
programmes for the new staff. "Hie existing operating manuals 
form a pood basic material for the structured training vhere as 
the refresher training programmes could be prepared by the 
Department Heads keeping in view the needs.from time to time.
It is suggested that the ennhasis on training be maintained.

C Iff n

A draft G.M.o. has been prepared and has been accented by all 
departments. This docunent would need to be implemented 
implicitly. In addition tc this it must be undated from time to 
time as the experience within the organisation grows richer.
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ANNEXUPE Z H

PPODtICTION OF INTRAVENOUS FLUIDS BAGS 
(UNITS) AT PPL AnRIL 197f - MARCH (BO 
AND APRIL 80 - MARCH 81

NO. OF BAOS 
FILLED 
(UNITS)

REJECTS ”EMAP»S PERIOD NO OF BAGS. 
FILLED

REJECTS REMARKS

i11st Quarter 11,094 79 (0,7f) dudget for the yoar was 1st Quarter 209,621 14,091 Budget for the year
| 7 9 - 8 0 one million units 80 - 61 (6.727) was 965,653 units
I Apr 79 - June 79 Mar - June 80

2nd Quarter 198,613 3,38? Production got 2nd Quarter 6( 233,997 27 ,926 Production was more
79-80 (2 .01?:) Interrupted due to July 80-Pept8( (11.93?) regulated though

Jul 79-Dent 79 1. Delays in the sone problems were
receipt of raw experienced due to

3rd Quarter 78,942 3,897 materials during 3rd Quarter 114,384 3,570 (a) one of the
79-80 (4.9?) the 1st and 3rd 60-81 (3.17) sterilizers neoding

Oct 79-Oec 79 quarters. Oct 80 - certain replacement
2. Problem with the Dec 80 of parts.

waterstlll. (b) the poor
4th Quarter 240,332 16,936 3. Problem with pyrogen 4th Quarter 182,384 11,225 quality of plastic

79-00 7.05?) testing at r*»L. BO-31 (f; .15?) containers received
Jan 80-Mar 80 Jan 81-Mar 81 from Vifor.

Total for tho 497,580 23,234 Out of 206 batches Total for the 740,376 56,812
year (4.7f) produced during year (7.677)
Apr 79 - Mar 80 the yoar only 100 Anr 80-Mar 81

could be tested,
the rest i.o. 106
batches were under
test by the end of
the yoar.
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The following table shows the batches produced and tested over
1979 - 90 and 1900 - 31 
batches rejected --

on a quarterly basis and also number of

PEP.IP9 TESTF9 REJECTED REASONS FdP 
REJECTION

Чау 79
(no production in April
and June 79) 7 - -

1.7.79 to 30.9.79 »* » 2 Low dextrose
1.10.79 to 31.12.79 40 1 Clarity unsatisfactory
(no production in N 
November 1979 
1.1.30 to 31.3.30 94 10 2 non-sterile and 

pyrogenic,
8 chemically 
unsatisfactory

Total for 1979 - 80 206 13 6.27

1.4.80 to 30.0.80

1.7.80 to 30.9.80
78 8 5 non-sterile, 

1 pyrogenic
87 3 1 non-sterile,

2 chemically 
unsatisfactory. A 
few trolleys from 4 
batches rejected for 
non-sterility.

1.10.80 to 31.12.80 89 8 *6 Pyrogenic. 0o«
trolley fraa one 
batch over heated.

1.1.81 to 31.3.81 128 3 4 Pyrogenic, R 
chemically unsatisfac
tory, 1 contaminated.

Total for 1980-31 339 23 6.8«



ANNSri'ns V

SALES PIDURE8 IN UNITS AND VALUE FOR I.V.P.
MAN UP ACTOR ED BY GPL FOR THE YEARS APRIL 70 l

- ИАЯСН 80 AND APPIL 30 - MARCH 80 iv>

APPIL '9 - MARCH 80 APPIL 80 - MARCH 81
PERIOD NO OP BARS 

SOLD UNITS
VALUE IN 
КГДСЯА

VALUE IN US f  
(1K= 1,224 f )

PERIOD NO OP BARS VALUE IN 
SOLD UNITS KWACHA

VALUE IN US fS 
(IKS 1,224 8)

1st Quarter 
! Apr 79 - 
June 79

56,455
" ' 11 ■■■ " - 
94,757 115,983 lat Quarter 

Apr 80 - 
June 80

163,980 401,555 491,503

2nd Quarter 
July 79 - 
Sept 79

120,052 216,009 264,395 2nd Quarter 
July 80 - 
Sent 80

138,387 325,816 398,798

3rd Quarter 
Oct 79 - 
Dec 79

90,147 151,387 185,298 3rd Quarter 
Oct 80 - 
Dec 80

211,285 467,993 572,823

1th Quarter 
Jan 90 - 
Mar 80

70,929 99,230 121,519 4th Qunrter 
Jan 81 - 
Mar 81

151,715 395,090 471,3*0

Year
April 79 - 
March 80

ЗЭ7,583 561,433 687,194
Year 
April 80 
March 81

668,347 1,580,454 1,934,474



PROPOSAL FOR THE MANUFACTURE OF ORAL 
REHYDP.ATION SALTS (ORS)_______

INTRODUCTION

In many developing countries such as Zambia acute diarrhoea diseases 
are one of the main causes of infant mortality. The death is caused 
by dehydration. Such cases can be treated effectively in all age 
groups by giving patients by mouth a dextrose-electrolyte solution. 
The solution can be easily prepared as needed by dessolving a 
prepacked mixture of ORS in an appropriate volume of drinking water.

ORS packets of pharmaceutical quality can be used as a non 
prescription drug even In remote sxeas where proper medical 
assistance is not readily available. These can be easily 
transported and have a long shelf life,

Composition:

The recommended Ingredients In ORS packet for 
making one litre of solution are:

Dextrose anhydrous 20, Og
Sodium Chloride 3,5g
Sodium Bicarbonate 2,5g
Potassium Chloride 1.5g

According to a WHO and U.N.I.C.E.F, document this 
formulation has been used successfully to treat 
dehydration due to acute diarrhoes including 
cholera in all age groups.

Ou dissolution in water it yields the following 
concentrât ions :-

Dextrose
Na+ 
cl"
HC03 
K+

111 o mol/L 
90 m mol/L 
80 m mol/L 
30 m mol/L 
20 a mol/L

PACKAGE SIZE

For simplicity of production and economy to the end user it is 
proposed to manufacture only a packet size to yield on litre of 
ORS solution. Later on if need arises more expensive packs for 
making up volumes of solutions such as 200 mis or 500 mis can 
be Introduced,

PRODUCTION CAPACITY

For a semi-automatic packing unit the most economic plant would have 
a production capacity of 2500 packs per day, This is based on a 
production rate of 6 packets per minute and 7 hours of actual work.



Annual production may however be varied to virtually accommodate 
any requirement based on:-

1. decrease by operating fewer days ,
2. increase by working more than one shift 

or oy adding more machines.

SPACE REQUIREMENT

The following areas need to be provided

1, Storage of raw materials

2, Drying and Sifting

3, Weighing and Mixing

4, Filling sealing and packing

5, Quarantine and storage of 
finished products

6, Quality Control Laboratory

7, Lockers and change rooms 
for workers

Existing stores after the 
proposed quarantine goods 
received area is developed, 
should suffice.

224 St floor space 
224 M floor space 
224 M floor space

Existing storage facilities 
could be used,

Existing facilities could be 
used,

Existing facilities could be 
used.

72 M2
should be 3M.Celling height in all the production areas

There should not be any water or drains in the rooms 1 - 5 ,  
Routine cleaning of the areas and machines is by vacuum 
cleaner. The absence of drains eliminates common source of 
contamination.

The rooms 1 - 5  need to be air conditioned for control of 
humidity and temperature.

EQUIPMENT

For a seal automatic operation and for the production capacity 
indicated the following equipment is proposed.

Approx, Price

1, Oscillating granulator 
Manesty England

or
Multimill All S,S, Construction
Gansons Ltd, India K5.000/-

2, Dryer Tray type Mltcbel K15,000

3/, .



3. (a) Weighing Scales Dial type )
upto 100 kgs  ̂ ]

(b) upto 20 kgs  ̂ ]
J 5 AVERY j K4000(c) 100 gms needed for ;

process control ) \

4, Mixer blender Drum type X4000

5, Drums S.S, or Aluminium
or Polythene with herimetically
sealing lid 10 Numbers K1800

6 , Vacuum Cleaner K500

7 . Dosing Equipment
Semi automatic X 8000

8 . Sealer X 1000

9, Imprinter for batch No. and
Mnfg date X 1500

10. Sundries, Hand Shovels 2kgs 
10, hand shovels 250g 10,
Polypropylene bowls 10, K 400

K27,200
11. Cost of Installation X 5,000

Total cost K32,200 rounded off to 
K35 ,000

Cost of the project

Equipment and .Installation Approx, K35r000 
Building 72 M ' floor space §
K500 per Jl X36.000

Facilities such as air
conditioning, piping etc. X 5,000

Total K76.000

LABOUR REQUIREMENT

Granulation 
Drying ft 
Weighing 
Filling ft 
Packing
Supervisor

1 Operator 

1 Operator

4 Operators
1

K600/month

K200/month

K800/month

4/ . . . .



COST OF PRODUCTION

Per batch of 2500 packets

Materi als

Glucose Anhyd 50kg f K2,0/kg K100
Sod, Chloride 8.75kg 9 Kl,4/kg E 12,25
Sod. Bicarb, 6.25kg @ El,5/kg S 9.4
Pot, Chloride 
Aerosil (reco- 
commended to keep

3.75kg @ K2.0/kg S 7.5

the powder in free 
flowing state) 0.01375kg 9 K6/kg K0.08

68.76375 kg K129.23
Working losses 5% 6,4615

or E135.7

Direct Labour (monthly cost E800 
divided by 20 working days) E 40,00

Overheads same as direct labour K 40,00

Total cost for 2500 packets exclusive 
of the sachet fc packing E 215,7

Cost per packet exclusive of sachet
and packing K0 ,086

or 9N

Cost of Aluminium Sachet printed
on both sides = 2N

Cost of outer carton for 100 packets « 50N

Cost per packet * 0.5

Total cost per packet = 11.5N

JUSTIFICATION
Annual
Consumption and prices:

Regarding consumption and price of 0RS (one litre make up 
solution packets). Mr A Leach Buying Officer, Ministry of 
Health has Indicated that:-

1, Based on the reported cases of severe diarrhoea in 
Zambia the consumption could be up 1,2 million packets 
a year,

Mr Moore the Chief Pharmacist Ministry of Health indicated 
that the Immediate need in Zambia would be of the order of 
5-600,000 packets a year. This could grow to 1,2 million 
during the next three years when their plans regarding 
primary health services could become fully operative,

5/.. ,



2. Mr Leach indicated that a price of 25 - 30n per packet would 
he reasonable.

3. At present ORS are marketed in Zambia by Searle Laboratories 
under the trade name of Rehydrate, Their one litre make up 
pack sells at the chemiss shop for 95n, The product has a 
lime and lemon flavour.

(b) Capital Outlay:

The total capital cost as shown 
earlier is

+ 10% for escalation and exigencies

(c) Return and Profitability

Basing the price to be 30n per packet 
the net generation of money from the 
sale of 500,000 units per year would 
be

Adjusting K17,00Q towards return of 
capital (basing total recovery within 
five year) and K25,000 contribution 
to the Indirect and fixed overheads 
of the company the project would yield 
a minimum profit of K5Q,000 per year,

(d) Other advantages

It has been known for sometime tnat WHO and UNICEF are planning to 
assist the development of a regional project for Central Africa 
for the manufacture of ORS, By establishing a plant for the local 
consumption GPL would not only fulfil Zambia's need for an 
essential medical preparation but would also qualify for assistance 
from WHO and UNICEF for developing their ORS plant to satisfy the 
regional needs through these organisations,

K76 ,000
f  ,6oo

K83,600 to rounded of 
to K84.000

(30-11,5) 500.000M 
100 " "

= E92,500




