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IllDODUCTI<XI 

Zambia is a landlocked country of some i4J,OOO sq.Km, between e0 and 17° South of 
the Equator, bordered by Tanzania, Angola, Namibia, B'ltswana, Zimbabwe! 
Mozambique and Malawi. 

The roman populatim was estimated at 5.8millims in 1980 growing at at least J.1% 
p.a. 

About 24'!f. of the total land area is suitable for arable agra_..slture, which provides 
liwl.ihoodfor about 60'Wt of the population, but only conslitutes about 17% of G.N.P. 
The economy is totally dominated by cc=11>er p.oduction whicn is now in serious 
decline. 

Livestock production is concentrated mainly in the South, South East and "8orth of 
the country. 

1 LIVESTOCK POPU_ATION AAD PRODUCTION TREl'DS 

Livestock numbers were derived from annual reports of census by the Ministry of 
Agriculture and Water Development (Amex 1 and Z). These census excluded poultry, 
and commercial cattle were not always included. Even when they were, no 
distinct;on was made between beef and dairy ca~tle. Cattle population between 
1964ar.d1979 (1n1ex l)increased by 68.7 over the 16 years, representing an average 
increa., of 4.2% p.a. However, between 1979 and 1985 (1.mex'.3) the average increase 
dropped to Z.5% p.a. The increase in the numbers of commercial cattle, over the 
same six yea:-s *as even lower at 2% p.a. 

Tt-us the increase Qf the •:::attle populatioo as a whole over the six years prior to 1986 
averaged 2.2% p.a. ( Annex 3) • 

The reasons for the decline in recent years include draught, between 1980-19831 and 
the lerger increase of coat of cattle produ::tian compared to smaller livestock and 
poultry. Although there is new emphasis an the importance of agriculture and 
livestock industry in the economic life of the country, it is thought unlikely that the 
rate of increase of cattle in the traditional sector would exceed 3% p.a., and that in 
the commercial s«tor, 2-Z.5%. 

The number of sheep in the country is very small, just over 30,000 in 1985 showing 
an average decrease of 1.1% p.a. over the last six years. Their number is not likely 
to increuse in the next few years. However, with more commercial involvement in 
sheep breeding it is hoped that ciJring the last decade yearly increases may average 
2% leading to ca. 36,000 animals in the country. 

The number of goatl il'\Crea•ed by an average of Z.9% p.a. over the last six years, 
reaching almOlt 400,000 in all. They are likely to increase by the same rate ciJring 
the next 15 years increasing to ca. 0.57million by the year 2000. 
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The number of commercial pigs increased steadily <ilring the last six years 
averaging 4..6% p.a. However, continued increase even at that rate is somewhat 
prejudiced by the shcrtage of dependable and competitively priced compounded 
feed. Should an average increase of 4% p.a. be achieved, just under 0.25million pigs 
should represent the commercial sector by the end of the century. There are, in 
addition, some 150,000 swine (estimated nuni>er) in the country kept around small 
holdings as scavengers, but these seldom receive any medication at all. 

The number of poultry between 1970-1976 increased very rapidly indeed (Amex 4) 

averaging l5% p.a. This was followed by a sharp decline in the ensuing three years 
averaging -5'!ft, due to a combination of factors, including lack of good quality 
compounded feed (shortage of feed s~lements and protein) and a decline in 
purchasing power of potential consumers. The decline in the poultry sector affected 
the commercial producer primarily because of its heavy reliance on compounded 
feed. At the present time (1986) it is estimated that there aJ"P. 0.8-1.0million layers 
and about 2.0million broilers in commercial poultry farms. It is difficult to p'!'edict 
what is going to happen over the next 15 years or so in a lifestock sector which is 
capable of dramatic changes in either direction over a very short period of time. It 
is anticipated that there would be a modest increase of l% p.a. in the next few 
years, increasing perhaps to 5'!ft p.a. <ilring the last decade of the century. 

This would increase the nuni>er of poultry, including all but day-old chickens, to 
14. 7 million and ZZ.Omillion by 1990 and 2000 respectively. These forecasts, 
however, must be viewed with caition since there is no assurance at the present 
time that the feed supply would improve signific8r'tly. 

From the point of view of vaccine usage the output of the large hatcheries is of the 
greatest importance. These hatcheries also export many millions of chickens to 
neicjlbouring countries. Althoq .. heir fortunes have also undergone quite dramatic 
changes in the 1970's, they recovered in more recent years. It is estimated that 
they produce some 16-17.0million day-old chicks at the present time, increasing to 
~ver 18.0million I../ 1990 and almost 24.0million by year 2000. 

Reference to Graphs 1 and 2 show that in order to maintain even the 1980 level of 
beef consumption per capita, over 7000 tons of beef needs to be imported or beef 
production increased by :: .1er 20 per cent. 

r.n,\J•fl I 
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GRAPH 2 
Deer production in Zambia if 1970-1979 increase continues (:?.~· p.a.} .. -
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2.NATIONAL DISEASE CONTROL STRAT£UIES 

2.1 Typanosomiasis, a scttec:.Jled disease 
Approximately 40% of the area of Zambia is tsetse infested, putting at risk an 
estimated 60% of the cattle to Trypanosomiasis, and causing an estimated 30% of 
cattle deaths in the traditional sector. 

During recent years as a result of the difficulty in maintaining previous policies of 
tsetse control - aerial and ground insecticide spraying, habitat destruction, erection 
of game fences etc., the disease has actually been on the increase. 

However, the EEC has established a co-ordinated campaign in Zimbabwe, Zambia 
and Mozambique with the intention of controlling tsetse by the use of fly traps 
(attractants, acetone and octonal, insecticide Oeltamethl"in) and the use of 
trypaiocides in the cattle population at risk to Trypanosomiasis. 

Under this campaign widespread use of trypanocides have been applied. 

ln Zambia the cattle most at risk to Trypanosomiasis are in the following provinces: 

Province 

Sou them 
Sou them 
Western 
Eastern 

No. Cattle 

1.05 million 
0.47 million 
0.29 mi llilln 
0.26J million 
TOTAL 

% at risk 

15~ 
20% 
15% 
100% 
550,000 

i.e., ZJ% of tt-e NatillOal Herd 

No. at risk 

150,000 
14,000 
4~,500 

26J,000 

However, this strategy tias yet to be made fully operational. 
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2.2 Tick Borne Diseases 
Included in this category are ECF and Corridor Disease (Theileria parva and 
lawrencii respectively) heartwater, anaplasmosis and babesiosis. Together they are 
second only to Trypan6somiasis in economic importance. 

All are controlled by routine dipping under a nation-wide official Govemment 
policy. 

However the government policy to charge livestock owners for dipping their animals 
has meant that very little of the traditional herd is regularly treated, so regular 
weekly dipping is carried out mainly by the cnmmercial farmers. 

The purchase of dips in the commercia! sector is via licenced traders, Shell, 
Hoechst, Coopers, Chemico and some others; an import licence is necessar··. Only 
Coopers and Shell formulate locally. 

The requirement for dip. The market can be divided into two sectors: 

L Commercial sector. Commercial farmers are aware of the danger of 
tick-borne disease an:I buy acaracide an:I apply it. 

2. The traditimal sector. A total of 321 dip baths are available, being 
located in the Southem (132) Eastern (78) Northem (29) Central (816) and Lusaka 
Provinces. 

In the recent past it is only when International Agencies have donated funds for the 
purchase of Acaracide e.g. EEC, F AO, Dutch Aid etc., that the Veterinary 
deprrtment has had Sl4>1'lies. This Jack \lf availability, combined with the policy of 
charging livestock owners for dipping have resulted in a very low proportion of 
animals being regularly dipped. 

The actual usage l.5-2million immersions/sprays for the traditional sector appears 
low (about 2% of the theoretical requirement for mass weekly dipping). Even 
allowing for the seasonal variation in tick threat, the relative frequency of ECF and 
other tick-borne cfiseases and the wish to preserve some innate resistance to 
protozoan disease, the ~toparasite usage is too low as evidenced by the increasing 
losses from ECF, Corridor Disease and other protozoan diseases. Given the 
appropriate extension services and infrastructure, it is likely that an increased usage 
of at least 10-fold would prove cost effective. 

2.3 Helminthiasis 
Helminthiasis is widespread but Jarge!y untreated, particularly in the Traditional 
Sector. The great majority of the anthelmintic usage is in the commercial sector 
(probably over 99%) and the choice is left to the individual farmer. 

2.4 Bae ter ial Disease 
As a result of the increasing role of the diagnostic services in the country, an 
assessment of the relative significance of various diseases, including those caused by 
bacterial and viral infectims, is improving. Although all the significant infectious 
diseases are "~che::fuled" (notifiable) it must be accepted that at the present time 
varying proportions of these never get reported, hence the picture emerginr ~rom 
the records of the diagnostic services should be regarded as indicative of trends 
rather then reflecting the true extent of these diseases. 

In order of their perceived potential importance, the varil.JJS bacterial and viral 
infectims may be enumerated as follows: 

Rinderpest is a notifiable disease but has not been diagnosed in the country for 
decades. However, the recent outbreak in Tanzania is a waming of the constant 
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danger of the disease, especially in the Northern province. Here, vaccination of 
animals constituting a buffer zone, started in April of 1984 and finished in 1985. 
62136 cattle were vaccinated representing 68% of the population of ca. 90,000 
animals in the region. The aim has been to vaccinate all cattle in the buffer zone 
twice in consecutive ye3l'S. This is followed by calf vaccination for three years. 
This policy is adequate and together with the natural barrier between cattle in the 
buffer zone and those nearest in the SW should serve well in preventing the disease 
to break into Zambia. 

Contageous Bovine Pleura Pneumonia (CBPP) is a disease of cattle caused by a 
mycoplasma. Apart from the semi-arid zones of the Southern borders of the Sahara, 
it occurs in South-West Africa, including Angola. For that reason a buffer zone is 
maintained along the Angolan border, where serological surveillance of this 
ootifiable disease is carried out. Positive reactors are slaughtered and a stand stHl 
order comes into operation until all in-contact animals are cleared by serological 
testing. Cattle can only move out of the zone to the slaughter house after 90 days 
in quarantine and two negative serological tests J0-60 days apart. In 1984 Jl,375 
cattle were vaccinated and 8729 were tested. In 1985 28,509 were vaccinated and 
3140 tested. These measures are adequate but it must be emphasised that constant 
monitoring of the disease must be contirued for as long as the disea~e is present in 
Angola together with all other control measures. 

Foot and Mouth Di! ease is another notifiable disease occurring, in some years, 
sporadically in the border region with Tanzania, and in the Kafue and Zanbezi zones. 
Characteristic of its potential importance was the 1981-82 outbreak, causing an 
estimated loss of just under 12 million Kwacha. As a result of the outbreak the 
price of beef increased from 5 to 15 Kwacha per kg. The control strategy for the 
prevention of the disease is the formation of buffer zones in endangered border 
regions. rt.Js along the Tanzanian border vaccination started in December 1984 
concurrently with Rinderpest vaccination. Similarly, two other vaccination 
campaigns started in the Zambezi zone. In case of an outbreak the region comes 
under a standstill order, .concurrently ring vaccination is carried c:i:Jt around the 
outbreak. To maintain the buffer zones in the Northern, Southern and Western 
provinces ca. 140,000 doses of the vaccine was used in 1985. Maintenance nf buffer 
zones by ,•accinating cattle in endangered border areas, together with movement 
control of &.,imals and prohibition of imports of potentially co.;taminateci goods and 
livestock should be adequate for the pre\ention of major ouU>reaks. For greater 
security twice yearly vaccination in the buffer zones is recommended. 

Blackguarcer disease is said to be widespread in the country especially in the 
Western and Southern provinces where well over half of the cattle in the country are 
kept. It is regarded as the most important bacterial disease and vaccination against 
it is widespread. From Government importations 0.25 - 0.6miliion doses were 
available in recent years together with 0.20 - 0.38 million doses imported by the 
private sector. There is also local production of this vaccine providing ca. 
0.2million doses p.a. Although that dosage would be sufficient for the vaccination 
of 25-35% of cattle in the country yet the disease is allegedly "widespreal!". One ot 
the reasons for this is that vaccine is not always available when it is :-equired and is 
used for the control of an outbreek rather than for its prevention. The ot:1er :s that 
many of the reported cases are not confirmed. 

It is suggested that the economic significance of this disease should be the subject 
of a study, based ~on adequate diagnosis, and control measures cdopted 
accordingly. 

Anthrax is another of the scheduled diseases which occurs sporadically in sume years 
in various parts of the country, especially on the floorl plains. Prophylactic 
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vaccination using Blackquarter/ Anthrax vaccine is practiced where it is known to 
occur and the vaccine is applied before the advent of the rainy season. Since the 
current measures have kept this disease under reasooable control it appears to be 
adequate. 

Rabies, a notifiable diseases attains its importance by being transmissable to man. 
Its control is attempted by vaccination of dogs and destruction and safe disposal of 
infected animals. Compared to requirements, very little vaccine is available, hardly 
any in 1985. Local production of some 10,000 doses is grossl)' inadequace. 

Haemorrhagic septicaemia is mainly confined to three districts Namwala, Monze 
and MazabUca where it is endemic and when it occurs causes 7-lCR. mortality on the 
flood plains. Outbreaks tend to be seasooal and control of the disease is by 
prophylactic vaccination in the regions where it is known to occur, prior to the onset 
of the rainy seasoo. For example, in 1984, 254,602 doses were used in the Western 
province supplied by F AO and paid for by the Dutch Government. The last major 
outbreak was wring the rainy seasoo of 1977/78 when out of 200,000 animals at risk 
some 10,000 deaths were reported causing an estimated loss of approx!mately 
6.Z5million Kwacha in retail value. Intensive vaccination campaigns, using locally 
produced vaccine, in recent years prevented further spread of the disease and much 
reduced its frequency in affected areas. This experience is conducive of 
maintaining this ,,alley. Yet, an in depth study, ca1Tied out by FAQ expert in recent 
years, would suggest that the cost of vaccine and its administration is not 
commensurate with the losses caused. A full report on the subject should be 
extremely valuable in formulating future control measures. 

Tl.berculosis is most prevalent in the South, followed by the Eastem province as 
seen in cattle on slaughter house inspections. However, a lack of tl.berculin makes 
it impossible to assess its real significance. Apart from its potential economic 
significance by the low productivity of infected animals it represent a real health 
hazard for '11an. Positive diagnosis followed by compulsory slaucjlter has not been 
introduced. 

Bovine Brucellosis is endemic in the whole of the country causing an economic 
problem throucjl abortions and infertility and a real danger to the health of man. Its 
control is attempted by vaccination. A singJe injection of female calves with the 
live 519 vaccine, between 4 to 8 months of age confers life-long imml.llity on the 
recipient without causing difficulties in diagnosis. At the present time, however, 
only dairy calves and those in grade beef herds get vaccinated and very few in 
traditional herds. Same vaccination policy practiced in commercial herds should be 
gradually extended to cover traditional herds, ttul increasing the demand for this 
vaccine very markedly. 

In poultry New CastJe disease is by far the most im,>ortant, and it does occur 
everywhere in the country. since t~ vaccine became availabJe at the hatcheries, 
which can be purchased together with the day-old chicks, control of the disease in 
the commercial sector greatly improved. However, for the traditional sector, 
vaccine is scarcely available. A large proportion of the day-old chicks leaving the 
hatcheries are vaccinated. These vaccinations should be followed up by one more 
application for broilers and two more for layers and stock birds. Although supply of 
this vaccine improved in the last few years by importation by the private sector, 
meeting the demands of the commercial sector alone would require very much more 
vaccine. 

Fowl Pox is of le•cr significance compared to New Castle disease but it does occur 
sporadacalJy i'l the country and there is a sizable 1emand for the vaccine. Layers 



-8-

and stock birds should be vaccinated once at 10 weeks of age. There is very little 
and erratic importation of poultry veccines by Government departments. The 
private sector imported, in recent yean, between 0.5 -1.0 million doses of Fowl Pox 
vaccine, very much less thal would be required even in the commercial sector. 

Marek's disease The importance of this disease in the country is rather obscure. 
Neither the state nor the private sector imported Marek's vaccine in recent years. 

Sheep (ca. J0,000 conventional and similar number in commercial flocks) are 
relatively mimportant nationally as are pigs (ca. 150,000). Commerciel sheep may 
be vaccinated against clostridial diseases (Covexin-8), Anthrax, Blue tongue, Rift 
Valley Fever and Enzootic abortion. Traditionally kept sheep and goats very seldom 
get vaccinated just as traditionally kept pigs which account fer the major proportion 
of swine kept in the country. 

2.5 Deficiency Diseases, productive disorders 
Growth promoters, vitamins, minerals are used especially in the poultry sector. 
These amount to some 20% by value of the total animal health market, but the 
sector is subject to considerable flu::tuation depending principally on foreign aid 
available, particularly with the relative decline in the pooltry industry. 

3. ORGANISATION OF VETERINARY SERVICES 

3.1 The organisation follows the typical Veterinary Department pattern with 
Administration, Field, Diagnostic, Research and Vaccine Production Departments. 

3.2 The two over-riding natiooal campaigns are Tsetse and Trypanosomiasis 
control and Tick and Tick-borne disease control 

3.J Specific preventive cootrol campaigns are effectively mounted against Foot 
and Mouth Disease, Rinderpest and Contagious Bovine P leuro-pneumooia. 

4. THE VETERINARY DRUG AND VACCINE MARKET (1985/86) AND 
ESTIMA TEO FUTLRE REQUIREMENTS (1990-2000) 

4.1 f>"Oductioo, lmpoctatioo and Marketing of Veterinary Drugs 

Regi:stration. There is no official registratioo of Veterinary drugs in Zambia, 
although traditiooal Animal Health Companies do submit drugs for trials and 
evaluatioo by the Veterinary Authorities. 

Import Licences. Import Licences may be obtained from the Veterinary Authorities 
oo payment of a Registration Fee. 

Farer Exchange Control. The method of Foreign Exchange Control changed on 
4.IO. 5 from an application for foreign currency to a weekly "Auction" of foreign 
exchange. This has had a very disr~tive effect on the Animal Health Market and an 
adverse effect on local Veterinary Pharmaceutical Producers. 

Control of Importatioo. There is no central control on the type and value of 
Veterinary Medicines imported. 

Marketing and Distribution. This is carried out through the usual commercial 
channels of importer/manufacturer wholesaler to retailer/customer, the total 
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margins being between 15-40% ~pending on quantity, complexity and number of 
links in the chain. 

Official Control of Drug Usage. There is no official control of drug usage even 
when they form a component of an official campaign (e.g. ectoparasite controO. 

Local Manufacture 

Manufacturinq Standards. The reputable multinational companies (Coopers, Shell 
and Hoechst) institute their own internal control in line with International 
Standards. 

Final Productim ControL These standards too are monitored by the reputable 
companies. 

4.2 CUITent Use and Estimated Requirements fer Drugs 

Aid Donations to Zambia in 1986 

Aid donations in the Veterinary sector in 1986 include the following: 

Ectoparasi ticides 
Antiprotozoan drugs 
Antibacterials 
Miscellaneous, steroids 
aerosols, syringes etc. 

740,.500 
137,500 
174,00CJ 

108,CDl 

$1.160,CDl 

Althoucjl recent foreign exchange control policies and Aid Donations have caused 
wild swif13S in the nature and value of the Zambian Veterinary Market recently. the 
approximate breakdown is: 

Product . Units Value USSOOO's 

Ectoparasiticides Litres 
Ami dine 16,000 1, 100 
Organo Phosphorus 90,000 

Antiprotozoons Doses 
Samorin 680,000 340 
Berenyl 320,000 160 

Antibiotics Doses 
Tetracyclines 500,000 650 
Others lSO ,000 

Anthelmintica Litres 
6,000 500 

ninerala, vitamins ete. 450 
Total 3,200 
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Future requirements (Table 1) can only be realised, especially ira the traditional 
sector, if the Government, Aid Agencies am the livestock in.:lustry co-ordinate their 
efforts to control major economic diseases, such as trypanosomiasis, theileriosis, 
etc., and gear the provision of veterinary drugs to them. 

4.J CUITent Use n Estimated Q>timal Requirement fw Vaccines 

Veterinary vaccines in Zambia until 1986 originato!d from three major sources, (i) 
vaccines imported by the Government and paid for, in the main, by different aids, 
(ii) vaccines produced by the Central Veterinary Research Institute (CVRI) and (iii) 
imported by two major private companies Coopers (Zambia) Ltcf and Hoechst 
{Zambia) Ltd. 

The range and quantities of vaccines from the first source have been determined 
mQre by donations and the availability of fore!gn exchange for vaccine purchases 
than the real need for them. Vaccines from this source were mainly directed 
towards the traditional sector of the livestock inc:Ustr-y. Vaccines supplied by CVRI 
have gained in importance ooring the last few yars, ~lying a substantial part of 
vaccines against the most important bacterial diseases. These vaccines too were 
supplied mainly to the traditional sector of livestock industry. 

Vaccines from the private sector on the other hand were almost exclusively 
purchased by the commercial sector for dairy and grade beef cattle and by the large 
commercial hatcheries. 

There is no registration of vaccines in the country. Although the Department of 
Veterinary and Tsetse Control Services issue a permit for the importation of 
vaccines, this does not necessarily mean that the quantities applied for are 
imported. Therefore to assess the sales of • ·accines, information must be obtained 
from the two major companies. Because of the various constraints limiting vaccine 
usage aspl!Cially in the traditional sec tor, past use should not be taken as an 
indication of the real requirements for them but rather indicating their importance 
relatively to one another, both in dosage and value. 

Quantities of the three bacterial and one virus vaccine produced by the CVRI since 
it started issuing vaccines in 1980 are shown in Amex 5 together with current retail 
values for vaccines proooced in 1985. What detracts from their potential use to 
livestock was that they were not always available at the time when required. For 
example, in 1985 vaccine production was suspended for two months due to shortages 
of local funds and foreign exchange for equipment, chemical ancf reagents. Thus ·to 
increase the significance of this valuable asset to the livestock industry greater 
harmonisation of supply and demand is called for. 

The quantities of vaccines sold by Coopers (Zambia) Ltd and Hoechst (Zambia) Ltd 
between 1983 -85 and their retail values for the 1985 salP.s are shown in Appendices 
6 and 7 respectively. Bearing in mind that vaccines sold by these two companies 
were almost entirely to the commercial sector it is worth pointing out that of the 
total sales of $173,600, $90,.500 (52%) was used in ca. :550,000 commercial cattle, 
representing use of $0.26 worth of vaccine per head per annum CAnnex 6 and 7). In 
contrast out of $284,000 worth of vaccines used in the traditional sector of the 
livestock industry (Annex8)$.;18,000 worth (77%) was used in 2,075million traditional 
cattle representing use of $0.10 worth of vaccine per head per annum. It may be 
argued that the commercial sector, with its better understanding of the benefits of 
vaccination and its ability to pay for it, is a more reliable indicator of the real 
requirements for vaccine of the national herd than the tota! sales of var.cines in 
recent years to the whole of the livestock industry. It is also worth noting that of 
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Table 1 

ESTIMATES OF VETERINARY DRUG REQUIREMENTS IN ZAMBIA 

YEAR 

DRUG/BIOLOGIC.lL t98fi t<>90 2000 

UNITS 
V~UJE UNITS 

VALUE 
UNITS 

VALUE 
US$000•s US$00Q•s ll5$000's 

Ectoparasiticides (Li res) 
Organo phosphorous 90,000 '•too 280,000 2,655 1t20,ooo lt,000 

Aaidine/Pyrethroid 16,000 

Anthel•intics (Litres r.,ooo 500 t2,000 t,000 t,8o0 t,500 

1 Antibiotics (Doses) 
Tetr .. cyc line 500,000 650 t,000,000 t,000 1,500,000 t,500 
Others 150,000 

r 
I .\ntiprotozoons (Doses) 
; Samorin 680,000 340 1,000,000 500 1,000,000 500 
i Rerenyl 320,000 160 500,000 250 500,000 250 

!""eed supplements etc. 450 60o 800 

Sub-total 3,200 6,005 7,050 
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the $460,866 worth of vaccine sold in 1985, 68% was used in cattle, 17% in poultry, 
14% rabies and 1 'Kt in sheep, goats and swine. 

Considering the requirements of the country for priority vaccines until the end of 
the century the use of these vaccines by the commercial and traditi::>nal sectors 
were taken into account as "moderators". It was assumed that availability of these 
vaccines was not a limiting factor and correct vaccination policies were employed 
for protectioo of animals perceived to be at risk during the next 15 years or so (Annex 
9). 

Anthrax vaccine In assessing the requirements for this vaccine the striking 
difference in the rate of use of this vaccine between the commercial and traditional 
sectors must be considered. Between 1982-1985 approximately 40% of the 350,000 
commercial cattle was vaccinated with Anthrax vaccine but only 1-2% in the 
traditional sector (Annexes 6, 7, 8 and 3 for number of animals). This does 
not take into account the use of anthrax vaccine, which is incorporated in the 
Blanthax combinatioo with Blackquoter vaccine, and also used for the commercial 
sector. Despite the difference in the rate of use between commercial and 
traditional sectors, the latter did not suffer unduly from the disease. The 
information ahout a more realistic need fer this vaccine must come from a reliable 
appraisal of the significance of the disease. In the meanwhile a compromise 
between the commercial and traditional sectors about its use would seem 
!.:asonable. Assuming that ca. 20% of the national herd is at risk, this would call for 
0.48millioo doses now increasing to 0. 7million doses by the end of the century. 

Blackguarter vaccine Between 1982 - 1985 ca. 80-90% of cattle in commercial 
sector was vaccinated with either monovalent Blackquarter or with bivalent 
Blackquarter-Anthrax vaccines (A nnexes 6 and 7). During the same time in the 
traditional sector between 12-25% of cattle was inoculated with monovalent 
Blackquarter vaccine (Annex 8) .Its overall rate of use in the national herd in 1985 
was 35%. Until a better understanding of the significance of this disease is known, 
prophylactic vaccination of ca. 50% of the national herd may be regarded as a 
rea&.Jnable compromise requiring l.2million doses in 1986 going up to l.7million 
doses by year 2000. 

Haemorrhagic septicaemia vaccine has not been used much by the commercial 
sector. In 1985 ca. O.Smillion doses were manufactured locally. Since a 
recommendatioo for the control of this disease should be available soon, on the basis 
of the recent F AO study, maintaining the production of 0.25-0.50million doses p.a. 
is suggested. 

Brucella 519 Vaccine Considering the ne::d for this vaccine, demand forecast was 
made for the national herd. For the calculations half of the national herd was 
cnsidered as females, a calving rate of 50%, calf mortality at 20% and 50% of the 
calf crop as females requiring vaccination. 

Thus the demand for vaccine in 1986 would increase from 0.24million doses to 
O.Jl6million doses by 2000. 

Rinderpest In the Northern province some 90,000 animals are presently at risk 
increasing by ca. 40% to 126,000 by year 2000. Following double vaccination of all 
the cattle is the region only the new calf crop in each year requires a double 
injection. This required 40,000 doses in 1986 increasing to 58,000 by the end of the 
century. 

FMOV Just to maintain twice yearly vaccination of cattle in the buffer zones ca. 
O.J5million doses of the vaccine is required in 1986 increasing to 0.47 mi Jlion doses 
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by year 2000. For ring vaccination around outbreaks and for vaccination of cattle 
along trade routes the demand would be over and a~ve the dosage indicated. 

Rabies Vaccine The number of dogs in the country is not known but it is estimated 
to be around 0.20million. To cover these and the occas!onal demand for vaccine for 
cattle and cats 0.25million doses p_a. would meet the demand. 

Contageous Bovine Pleurooneumonia _ (CBPP) Vaccine There is good evidence that 
this vaccine provides reasonably good protection for at least two years. Sin::e there 
are ca. 32,000 animals at risk in the buffer zone this calls for 16,000 doses in 1986 
increasing by 40% ie. to 22,000 doses by 2000. 

Newcastle Vaccine Production of day-old chicles is big business in the country, 
large numbers are produced for the export market as well as for domestic sales. 
Currently some 16-17million birds are produced mostly by the large hatcheries. To 
meet the requirement of these, and to have some vaccine available for older birds 
and for ring vaccination, ca. 16million doses are required at the present time, 
increasing to ca. 24million doses by the end of thirt century. 

Fowl Pox Vaccine There are some lJmilllon birds in the country inchlcfing a few 
million layers and stock birds. Adequate information was not available of their 
numbers nor of those in the traditional sectcr. For this reason assessment of 
demand for this vaccine, which is required for the 10-week old bird, can hardly be 
more than an inspired guess, aided by the sale of 0.5million doses in 1985 which was 
said to be much less than required. Perhaps provision of l.5million doses now, 
increasing to 3.0million doses by year 2000 would not be unreasonable. 

Marek's disease vaccine Although this vaccine has not been used regularly by the 
hatcheries in recent years it is probably "living on borrowed time". It is strongly 
suggested that at least those day-old chicles which become layers axl stock birds, 
and those going for export, should be vaccinated requiring &million doses now, 
increasing to 12million doses by 2000. 

Fowl Typhoid Vaccine Another vaccine scarcely used in recent yean mainly 
becaJse the vaccine has not been available. It needs to be applied at the sar.,., time 
as the Fowl Pox vaccine and should be used for birds which become layers and stock 
birds. The estimated dosage is the same as for Fowl Pox l.5million doses increasing 
to J.Omillion doses by year 2000. 

5. CONSTRAINTS ON DRUG AND VACCINE USE AND PROPOSALS FOR 
INCREASE USE 

There are two main market sec tors. 

The Commercial Sector. This accounts for something like 80% of the whole market, 
but is subject to wild fluctuations as a result of Aid Donations. 

The Traditional Sector. This market is poorly developed and unpredictable. As the 
government does not budget for drug purchase for the traditional market, the extent 
of it depends entirely on Aid donations. These fluctuate wildly both in the extent 
and nature of the donation made. (Table 2). 

Aid Agencies. Within the general policies to control ticks, tick borne disease and 
tsetse and trypanosomiasis, the availability of drugs is dependent on aid donations. 
These come piecemeal and there is no guarantee that drugs e11ential for the 
continuation of a policy will be available the following year (e.g., trypanocides). 
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TABLE 2 

~ 1984/5 for 1985/6 

Quantity 

10,000 
10.000 
30,000 

1,250 
2,000 

10,000 
350 

bottles .. .. .. .. .. .. 

1,000 bottles 
3,000 tubes 
3,000 
5,000 pcs 
1,500 bottles 
5.000 pcs 

3 11illion doae 

1,000 
1,000 
6,000 
8.000 
4 '(J)O 
8,000 
8,000 
4,000 

500 ~ 

500 

Description 

Oxytetracycline 
Sulphadimidine 
TftP/Sulphadiazine 
TftP/Sulphadiazine 
TftP/Sulphadiazine 
Penicillin/Streptomycin 
Parvaquone 

I11idocarb 
Antibiotic Optholicre11e 
Wound Spray Aerosol 

TOTAL 

Intrama1111ary Injectors Ctreat11ent> 
Corticosteroid& Injection 
Intramamaary Inj. <prophylaxis> 
Nevoastle Disease Vaccine 

TOTAL 

Syringe 20 cc 
Syringe 5 cc <Autollatic> 
Needles G16, 20 ... 
Needles G16, 351111 
Needles G16, 50•• 
Needle& G17, 201111 
Needles G17, 3511• 
Needles G17, 501111 
Drenching Guns CAuto11atic) 
Burdizzo 

TOTAL 

Total Value 
Oft 

43.000-00 
147,800-00 

3,900-00 
12 ,673.00 
20r280.0Q 

127,500.'30 
4.056.50 

358.211.50 

7,240.00 
6,960.00 

34,400.00 
5,800.00 
9,780.00 
5,800.00 

11.310.00 
81.290.00 

13,540.00 
31 ,000.00 
3,600.00 
3,600.00 
3,920.00 
3,600.00 
3,600.00 
3,760.00 

16,605.00 
53.625.00 

136.390.00 

These figures were extracted from the letter of contract between 
EEC· and fteridian Breckwoldt. Unfortunately ~~k sizes are not 
stated and there see11s to be a serious error in ~he price quoted 
for 30,000 bottles of TftP/Sulphadiazine. 

ECTOPARASITICIOE DONATIONS 

PEB 1985 
*l'IAR 1985 
AUG 1985 
ftAR 1985 
*APR 1985 
APR 1985 
APR 1985 
PEB 1986 

•Sending ? 

UNDP 
COOPER Z Ltd 
FAO 
fJNDP 
COOPER Z Ltd 
ITALY 
ITALY 
FAO 

Acaricide receipts by DVTCS 

DELNAV 
DELNAV 
DELNAV 
TRIATIX 
TRIATIX LS 
OIAZANON 
TACTIK 
CYPERftETHRIN 

400 Litres 
284x5L 
82x5L 
100x5L 
780x5L 
417x4x6L 
500x20L 
96x5L 

<UK> 
CUK> 
CUK> 
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TABLE 2 (Cont'd) 

lisl Donat ions SS Zambia in 1986 

~ Donat ions in Sh!!. Veterinary Sector in 1™. include ~ 
follovinc: 

Ectoparasiticide& 
Antiprotozoan drugs 
ftiscellaneous. steroids. 
aerosols, syringes etc. 

TOTAL 

USS 
740,500 
137 ,500 

108.000 
1. 160 000 



- 16 -

Furthermore, donations from Aid Agencies may also compete directly with identical 
er equivalent <k'ugs formulated locally er 11vailable th~ traditional i111>orting 
cornpa'lies (as in the case of the recent EEC tender). This has a catastrophic effect 
on traditional producers as ttey are urmble to forecast m..Ungfully and have to 
compete against completely oopredictab.le (and sometimes cheap) impertations. 

Commercial Sectcr. The available evidence points to a reasonable bahn.~ between 
essential disease control and Tug usage. Obviously better education at all levels 
and improved extension services would he_,, particularly in the case of productive 
diseases e.g., infertility and hekni~hiasis. 

The short term gmls should be improved diagn;sis and monitoring of specific drug 
resisbn:e by parasites, meastring dip wash concentrations and recommending 
specific disease control ::Strategies. 

5.1 The Traditional Sector 
The scope fer increased drug usaJe in this sector is much greater, but the problems 
are considerable. 

Aplrt from the (often) fatalistic attitude of stock owners the sitmtion is comp.lex 
and is depende11t on a number of inter-relating fm:tors. 

5.1.l Quick accurate diagnosis. 
5.1.J Adequate extension services. 
5.1.J Adequate transpcrt mid distribution system fer drugs and vaccines. 
5.1.4 EclJcation of the stock owners. 
5.1.5 Guarantee of appropriate s'4Jl)ly of medicaments. 

The Govenvnent policy is fer the Traditional stock-owners to pay fer treatmll!nts. If 
this policy is to work satisfactorily it must be combined with proper attent .on to 1-
5, above. -

In this way the crug off-take in the traditional sector would rise many times and 
give a corresponding benefit in reduction in alimal disease and greater procb:tivity. 

5.2 Co-ordination of Aid Agency Contributions 
At least equal to the problems faced by Veterinary Pharmaceutica! Producers in 
Zambia at the present time in respect of depressed markets, high interest rates, cut 
price competition (from entrepreneurs who import finished Veterinary Products for 
sale without incurring the overheads of companies which manufacture and service 
products) and ~xchange difficulties, is the question of unco-ordinated donations from 
Aid Agencies. 

In the space of the last 12 months there have been 8 donations of ectoparasiticide, 
equivalent to a significant proportion of the normal market, comprised of four 
cla•es of acaricide, one of which was not the least suitable for use in Zambia! 

Over the same time there have been donations of antibacterials, antiprotozoals and 
miscellaneous drugs equivalent to approximately half the normal annual usage of 
these products. (Table 2). 

Such t.n:or-ordinated donations are most disruptive and can only have the long-term 
effect of making local manufacture an even more hazardous affair than it is at 
present. 

Insofar as the long-term benefit to the livestock industry in Zambia is concemed 
there ii no real benefit as there is no guarantee that appropriate donations will be 
made in subsequent years in the control (e.g.) of trypalosomiasis or ectoparasite1. 
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5.3 Proposals for stabilising and improving the animal health market in Zambia. 

The following suggestions are put forward for considerat;\lll: 

5.3.1 GeneraL Drugs for the control of animal disease of national impcrtmM:e 
should undergo formal registration and their use in the field shoukf also be centrally 
controlled. 

5.3.2 The n-.onitoring of parasitic drug-resistance should be stepped-1.4> as an adjunct 
to the formation of policies on ck'ug usage. 

5.3.J Extension services and stock owner educatioo should be improved in both the 
traditional and commercial sectors. 

5.3.IJ Preference for supply of drugs should be given to those Companies which 
formulate Veterinary ProcU:ts in Zambia and provide tecmical services and support 
(e.g., dip-wash drug and pH testing}. 

The rature of preference could be: 

5.3.ti.l Tarriff protection. 
5.3.IJ.Z Concessions on taxes and ooties. 
5.3.U s..bsidies for local production. 
5.J.ti.ti Lower interest rates for capital tied 1.4> in raw material importation and 

processing. 

5.3.5 Aid Agencies. The ~tributions from Aid Agencies should be co-ordinated 
both by the Agencies themselves and by the Zambian National Committee by 
Development Plaming. 

5.3.5.1 Donations from Aid Agencies should be chamelJed thr.iugh bona 
fide Zambian Veterinary companies wherever they are in a position to supply 
the appropriate products at an acceptable price. 

5.3.5.2 Donations from Aid Agencies which impinge on the control of 
sche<llled diseases of National importance should relate to the National 
Disease Control Strategy and should provide for continuity over a period of at 
least several seasons. 

6. CONSIDERATION FOR LOCAL MANUFACTURE 

6.1 Ptwmaceuticals 

Three International companies are operating at a significant level, Coopers, Shell 
and Hoechst. Only Coopers and Shell are formulating locally and only Coopers has a 
major commitment to the Animal Health Field. She!l is essentially producing 
Agrochemicals plus two ectoparasiticides, Supona and Barricade (pyrethroid). (Annex 14) 

Discussion 

There is an urgent need to protect local acaricide production from the effects of the 
auction of foreign exchange and unco-ordinated Aid Donations. Tariff P'"Otection; 
registration of products and channeling aid through local producer=s (where 
appropriate) would be desirable. 
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6.Z BioJogicala 

Central Veterirary Research Institute 

Production of veterirary biologicals is one of the major functions of the Central 
Veterinary Research Institute (CVRO at Balmoral, some 25Km S. W. of Lusaka. 
CVRI was transferred to its present site from Mazabuka (Southern Province) in 1979. 
This coincided with the implementation of an F AO/U'IDP Animal Dmease Control 
Project (ZAM/n/002) which provided US $5.0miUion over a period of 8 years, to aid 
CVRI in attaining its various objectiws including establishment of local prociJction 
of veterinary vaccines. 

The first vaccine, developed by CVRI, was against Haemorrhagic septicaemie.. Its 
development was precipitated by the 1977 /78 outbreak of the disease causing the 
death of many thousands of catt.le in ~ Southern Province. In 1980 some J2,000 
doses were produced increasing to over ~.45millon doses by 1984. 

CVRI produces three other bacterial vacci,.s (Blackquoter, Anthrax and Bruce Ila 
519) 800 one viral vaccine (Rabies). During 1984 vaccine production unit was aided 
by FAO Project (TCP/ZAM/'DM) for the ~ort of animal vaccine production as 
well as by Dutch Bilateral Aid, in anticipation of the imp.lementatim of large sea.le 
EEC assistance, aiming to establish a new vaccine production facility on the grounds 
of CVRI. 

Very limiled information was made available about this new vaccine production 
facility. What was made availabJe may be summarised as follows. In 1981 a project 
proposal was put to the EEC for the establistvnent of a vaccine production facility. 
In 198J EEC agreed and gave Zambia a soft loan of 2.0million US dollars and a grant 
of l.Omillioo US dollars for the project. The Zambian government also allocated the 
equivalent of ca. 0.79milioo US dollars to the project. A tender (WE" /W/3123) by 
the Central Supply and Tender Board was gazetted on July 28 1986 for the 
coostructioo of a vaccine ll'lit at CVRI, closing date 5.9 1986. The facility is 
expected to become operational in 1988. Once construction starts, a tender for the 
supply of laboratory equipment will be invited from EEC countries. 

The New Vaccine Production Facility aim to produce the following vaccines. 

Anthrax 
Blackquarter 
Haemotrhggic septicaemia 
Brucella 519 
Newcastle vacdne 
Raoies 
Contageous Bovine Pleuropneumoniae 

0.5mill. doses 
0.5mill. doses 
0.5mill. doses 
O.Jmill. doses 
3. 7mill. doses 
0.5miU. doses 
0.2mill. doses. 

These vaccines will be produced mainly for the home market although exports at a 
later date may also be considered. It is envisaged that as the new unit becomes 
operatiooal the present vaccine production 111it will be gradually phased ;Jut as its 
production is replaced by the new facility. 

No information was made available about either the new buildings, equipment or 
production technologies. 

However information was available about the present vaccine production unit. Since 
this unit shall be phased out in a matter of a few years, only the staff, production 
technologies and quality control measures shall be discussed here since these may 
well influence the work of the new 111it. 
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Organisation, manpower and traini'!I at the Vaccine Production Unit (VPU) at CVRI 

In terms of crganisation Head of Vaccine Production Uiits reports directly to the 
Head of CVRI, who himself reports to the Director of Veterinary Service. 

Head of VPU !s an ex-patriot, vaccine expert from Ethiopia who is responsible for 
both production and quality controL Although it is fully appreciated that this is not 
a desirable practice there is no suitably qualified person, independent of production, 
who could take responsibility. There is a veterinary graduate trainee counterpart of 
the Head of VPU, a Zambian nationaL 

For each of the 5 products (Anthrax. Blackqu~rter , Brucella 519, 
Haemorrhagic septicaemia and Rabies vaccines) there is a "product line manager", a 
senior technician with a diploma in medical laboratory technology ( a 3 year course) 
who has trained "on the job". They are assisted by 6 junior tecmcians who, apart 
from school leaving certificates, also have a certificate in laboratory technOlogy (2 
yaar course) and training "on the job". There are also 6 laboratory attendants and J 
animals technicians. These are without formal qualifications. 

For further training, graduate staff at CVRI are sent abroad, usually to do an MSc. 
course at an academic estab listvnent. They may also have the opportunity of brief 
visits to places of vaccine manufacturing. 

Outstandingly good technical staff may also be sent abroad for further training. 
Presently one is abroad and two more are to go to study lyophilization and media 
production. 

Other deserving junior technicic.lS, usually after a few years work, may be sent to 
the local medical Laboratory Technical Col.loge for a 3 years full time course 
leading to a diploma. 

Undoubtedly one of the severe constraints on the development of vaccine production 
in the country is the shortage of suitably qualified staff. Technical training is 
medically orientated and therefore practical training fo1 vaccine production is "on 
the job". Functioning of VPU at the present time is very heavily dependant on ex
patriot vaccine expert who does a most creditable job under the circumstances. 
However, to improve the present position it is important that more suitably 
qualified school leavers receive the basic technical training in microbioloQ'/ and 
laboratory tectvlology so that sufficient candidates are available to meet the needs 
of both the medical services as weU as that of industry. 

To acquire specialised training, required for vaccine production, is difficult both for 
technical as well as graduate staff. 

For more senior staff in production and quality asr.urance this usually requires going 
abroad. However, to obtain the most appropriate training in vaccine manufacturing 
the candidates should go to the vaccine manufacturing industry itself. This is not 
readily possible because of the lack of incentives for industry. One of the ways of 
overcoming this is to purchase production technology complete with staff training. 

For jooior staff establishment of sandwich courses should be considered as a means 
of further education. Employment in a junior capacity combined with education on 
a day release basis has been very successful in many countries· leading to graduates 
immediately productive unlike their coum.erparts who had recieved full-time 
education. Training for both junior as well as more senior technical staff should be 
offered on contractual basis which would prevent newly trained persons leaving for 
more attractive salaries. 

Production technologies and quality controJ.z...vaccine production unit CVRI 

The vaccine production unit is dealt with here only in such details which may help a 
fuller understanding of production technologies. 
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The ouilding, which accommodates vaccines production, consists of a series of rooms 
on either side of a co1Tidot. These are used either for media preparation (2), 
waming end sterilisation, chemical stores, changing room or were converted into a 
walk-in inctbator or cold room. In addition three of these rooms were a<fol:ted u 
productim suites. Each of thF Pl was sub-divided and the larger portion is used a 
generai laboratory cum office. The smaller part, "the sterile room". which gains 
entrance from the general laboratory via a small changing room, servf; · for most of 
the activities involved in vaccine production. These include iooculation of seed and 
productim cultures, sampling, harvesting and inactivation of cultures. It is also 
used for preparation of bulk vaccine as well as for filling and closing, both of these 
operations are entirely manual. 

In between operations, a U.V. light is switched on and the floor and bench (the only 
permanent furnishing in the "sterile room") are wiped with 10% formalin solution. 
There is no control of air movement in any of the laboratories although production 
staff chcnge gowns and wear cap, mask and gloves before entering the "sterile 
room". 

Production of CLchauvoei (Blackquarter) and P.multocida (Haemorrhagic 
septicaemia} vaccines are carried out in devoted suites whereas prod.Jction cf 
anthrax and brucella 519 vaccines take place in the same suite on a time sharing 
basis. 

Rabies vaccine is produced in a different building in a devoted suite. 

As mentioned before, this vaccine production unit is to be phased out in a few years 
time and therefore oo detailed comments oo either the building or its use are 
offered here, other than to suggest that production of anthrax and 519 vaccines 
should be separated and carried out in separate suites. Prevention and recognition 
of cross contamination with these live vaccines is more difficult than with 
inactivated products. It would be a more sound practice to produce Blackquoter and 
H•mo1Thagic septicaemia vaccines (both inactivated) in the same production suite 
on a time sharing basis. These changes would not require any extra expenditure only 
reorganisation of use of laboratorier. 

Preparatioo of Blackguarter vaccine 

CLchauvoei is grown in lOL conical bottles containing BL of medium. A batch of 
this vaccine consists of 35-45 bottles. Production cycle in 63 days between media 
productioo and issue of vaccine. Five to 6 batches p.a. are prepared yielding a total 
of ca. 500,000 doses. 

Detailed description of production and quality control are appended. (Annex 1 0> • 
Briefly, the original seed (Master Culture) was obtained from Weybridge, U.K. from 
which a lyophilised Seed Lot (Master Seed Culture) was produced. This culture was 
adequately tested for identity and pathogenicity but not for purity, since extraneous 
yeasts and fungi may oot show up readily with the test used. Sabouraud medium is 
recommended (B.P. Veterinary, 1985 App. XVlA, AlJ2). 

From the Seed Lot Culture, Seed Culture was prepared (stored at 4-B0 c as a liquid 
culture) to serve as the inoculum for Production Seed Culture which was used to 
inoculate the productioo culture. 

T~ production culture is grown in a liver-meAt extract medium and incubated at 
37 C. After 24hrs of incubation pH of the culture is adjusted to pH7 .1-7 .3 and after 
an additional 24hrs of incubation 0.6% formalin is added to inactivate the culture. 
Thi• takes 4 days at 37°c. 

Following sterility and inocuity tests the culture is adjuvanted with pota•ium 
aluminium sulphate, and following sterility test on the bulk vaccine it is filled out in 
20 c!ose packs, 5ml per dose. 
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The followir;; cor.1,lli!f\ts ond SU'JCjestions are offered: 

(i) Yield of antigen is on the low side requiring over 4ml of culture per dose. It is 
possible to obtain several OOo;es of vaccine from lml of culture, thus making 
productiai very much mure economical in terms of media utilisation, labour 
and packaging. 

(ii) Use of a fermenter for growing the culture would soon pay for the initial 
investment. A reappraisal of medium, production strain, pH control and 
feeding of gb:ose (in that order) should lead to significant improvement in 
yield of antigen. 

Quality control and the tests employed were on the whole adequate. Introduction of 
a few changes, however would lead to improvements. 

(i) Sterility test on Triptose blood agar p!ates is inadequate and use of 
Thioglycollate broth (for anaerobic and aerobic bacteriaj and Soyabean Casein 
Digest Medium (for aerobic bacteria and fungi) stould be adopted. Details of 
both of these media and their use is described in B.P. (Veterinary) 1985 
App.XVIA, Al26. 

(ii) Potency test of bulk vaccine should replace that on the filling lot. Generally 
speaking potency test is advantageously catTied out on liquid vaccines and 
especially on inactivated liquid vaccines at the bulk stage. Should it fail the 
test, it may be reprocessed and if improved it can be still used. This option is 
not open for failed filled vaccines, th.Js losing not only the vaccine but also the 
cost of filling. 

Occasionally it may be advantageous to carry out potency assay on the antigen 
to determine its concentration required in the vaccine prior to blending of the 
bulk vaccine. In such cases to meet the statutory requirements of testing the 
potency of the vaccine, it may be better done on the filled vaccine. 

(iii) Executiai and interpretatio of the potency test stould also be changed in that 
5, rather than 3, non-vaccinated quinea-pigs should be challenged, and none of 
the vaccinates can die within 5 days of challenge (presently 80% survival is 
demanded) and only then pass the test. 

Preparation of Anthrax Spore Vaccine 

CVRI aims to meet 'M-10 standards for the preparation of this vaccine. The culture 
is grown on solid medium in Roux flasks, 30-50 flasks would represent a batch and 2 
to 3 batches per annum may be produced. A production cycle takes 77 days. Each 
Roux flask may yield 2000-3000 doses and the yearly output is around 0.2million 
doses. 

Detailed description of productiai and quality control are appended (.Annex 11) • 

Briefly, Original Culture B.anthracis 34F2 was obtained from Weybridge, England 
from which a Seed Lot culture was prepared and lyophilised. From Seed Lot culture 
Production 5eed Cult-..re is prepared which is used as inoculum for Production 
Culture. 

The production culture is grown on Bacto casitone yeast extract agar in Roux flasks. 
Ea8h flask is inoculated with a few ml of Production Seed Culture and incubated 
37 • After 3 days of incubation sporulation of the culture is tested and when it 
exceeds 80% growth of each flask is harvested. Following sampling, vegetative cells 
in the harvest are inactivated by the addition of glycerol. Satisfactory spore 
conc,ntrate is diluted in saline-glycerol mixture (containing 0.5% Saponin) to give 1 
x 10 lpore count per lml dose. This bulk vaccine is filled out in 50 dose gla• 
containers. 
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The following comments and suggestions are offered: 

(i) Although the production of this vaccine in Roux flasks is wide spread, 
nevertheless it is very l&borious and because it involves a lot of hsndling it 
roos a high risk of cmtamination. It would be very advantageously produced in 
an aerated fermentation vesseL 

(ii) Yield or culturable spores is good but if anything less then maybe obtained 
using the same medium (without agar) in a fermenter. 

(iii) The Original Seed and the Seed Lot are used in a manner compatible with the 
concept of the Seed Lot System in that the production culture is not more than 
three passages removed from the Seed Lot. 

Quality Control and the tests employed were on the whole adequate. However, the 
following modifications would bring them in line with Vtt-iO requirements. 

(i) Safety test as used in sheep and goats is appropriate for testing safety of the 
Seed Lot (5000million live spores) but too severe for testing routine batches 
where inoculation of twice the recommented dose (ie up to lOmillion spores~ is 
required. 

(ii) Safety test should be carried out on the bulk vaccine rather than on the spore 
concentrate. 

(iii) Bulk vaccine should be tested for extran~ous bacteria and fungi. 

(iv) Potency test would be more advantageously carded out on the bulk rather than 
on the filled vaccine. Bulk vaccine may be re-processed in case of a failure 
and used, whilst filled vaccine cannot. Failing filled vaccine means not only 
the loss of the vaccine but a!so ~:ie cost of filling. 

(v) Filling lot should be tested for the number of culturable spores. 

(vi) A stability test for the filling lot should be adopted. Although there is no 
internationally accepted test for that end, repeat spore counts over the first 
three month:J of storage at 2-e0 c give a reasonable idea of the shelf-life of 
the batch. 

(vi) Interpretation of potency test: 100% rather than 80% of the vaccinates must 
survive for the vaccine to pass the test. 

Implementation of these changes in Quality Control test would bring the 
testing in line with Wl-IO requirements. 

Preparation of Brucella 519 Vaccine 

CVRI aim to meet 'M-10 standards for the preparation of this vaccine. Br.abortus 
519 is grown on solid medium in Roux flasks. A typical batch may consist of 35 
flasks and 3-4 batches per annum are produced. A production cycle takes 36 days. 
Each Roux flask may yield 1500-2000 doses (issue densiiy is 1/10 of that 
recommended by B.P. (Veterinary) 1985 and about lS0,000 doses are produced p.a. 

Detailed description of production and quality control are appended (A!'lnex 12) 

Briefly, Original Culture is received from Wl-IO Ref. Laboratory and is used for ~ho 
preparation of Production Seed Culture which in tum is used for the inoculation of 
Production Culture. 

Production Culture is grown on potato :nfusion agar in Roux flasks at 37°C for 
48hrs. HF.d'vest of groups of S flasks are pooled and pending on tests these small 
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pools are pooled in t~ to form bul< concentrate of cells. Suitable coo~trate is 
diuted to give 3 x 10 viable cells per Zml dose m1d this is dispensed into 25 d..."lle 
glass bottles. 

The following comments and MqJestims are offered: 

(i) This vaccine can be grown in a basic fermenter and Sl4Jerior yields may be 
obtained by the use of a more suitable medium. It is suggested that in order to 
improve medium utilisation and to save on Jabour and cost of quality control 
much 1-ger batches of this vaccine should be produced in liquid medium in a 
fermenter. 

~ii) Original Seed should be used more sparingly by the preparation and use of Seed 
Lot Culture. (Presently Original Seed Cultures are used in place of Seed Lot). 

(iii) Use of 1/10 of viable cells recommended by WHO, B.P., Brit.Vet.Codex, per 
dose of vaccine is prejudicial toils efficacy especially when it is distributed in 
liquid form. It is recommend~~t the number of live cells per dose are 
increased to not less than 4 x 10 live cells, per dose and that the vaccine is 
ly::-phi lised. 

Production Seed Culture and production culture are very adequately tested "in
process". However Quality Control proceciJres, with respect to final bulk and filled 
vaccine, require quite slbstantial changes as follows: 

(i) Bulk vaccine must be tested for number of viable cells. This test, carried out 
on bulk antigen concentrate, is not and camot be a substitute. 

(ii) Bulk vaccine must also be tested for bacterial and mycotic contaminants. 
Similar tests on bulk harvest antigen cannot be a substitute. 

(iii) Viability, safety and inocuity tests on filled vaccine are not enough and the 
following tests are needed: 

Identity 
Absence of extraneous organisms 
Dissociation 
Viability 
Reactivity in guinea-pigs (Safety)• 
Antigenicity and immunogenicity (Potency)• 
Stability (on selected filling lots) 

For details of these tests consult Wt-10 Tech.Rep.Ser .No. 444 (1970). Annex.2, 
p66 .. 67 and B.P. (Veterinary) 1985 pl63 

• These tests are optional. 

Preparation of Haemorrhagic septicaemia Vaccine 

This vaccine is produced from a locally isolated strain of Pasteurelia mul~cida 
Carter's type E, cultured in liquid medium in 10 and 20L glass bottles and aerated by 
means of magnetic stirrer in the bottle. An average productian batch consists of 4 
bottles containing a total of JOL medium. Four of these batches, prod\..•Ced and 
inactivated within 25 days, are pooled to form bulk antigen (ca. 120L) for the 
preparation of one batch of bulk vaccine. Production cycle for a .iatch uf vaccine is 
58 days. Five production batches p.a. are prepared, ca. 0.5mi!lion doses. 

Detailed description of production arid quality control are apper1ded (Annex lJ) • 

Briefly, original isolate of P.multocida type E (identity verified by Carter) is 
passaged in calf and blood from the moribund animal is stored in liquid nitrogen 
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refrigerator. From this Production Seed Culture is prepared (via culturing the 
arg&lisms on blood agar) and used for the inoculation of nJtrient broth, enriched 
with 1% yeast extract, to grow the production culture at J7°C over 24hrs. The 
culture is inactivated by the addition of 0.5% f~lin and adjuvanted with 1 'Ma 
potassium aluminium sulphate so as to contain 1 x 10 cells per Zml dose. 

The following comments and suggestions are offered: 

(;) Growing this organism in a fermenter would make aeration more efficient. 
This woald lead to much shorter incmation time to reach the end of the log 
p'1ase of growth and less endotoxin in the culture. 

(ii) Adjusting antigen concentration of the vaccine on the basis of viable cell 
counts, taken after 24hrs of incmation, is likely to lead to the itf lusion of 
substantially higher total number of cells than intended (1 x 10 cells per 
dose). 

It would pay to establish the relationship between optical density ard viable 
counts of the culture OJring the log phase of growth. This information can be 
used to adjust cell concentration o~ an older culture (which contains a high 
proportion of dead cells) by optical means. 

Quality control procedures and the tests employed were by and large good. 
However, the following changes would bring them in line with the standards of 
B. Vet.Codex.5t4>p Jement 1970. 

(i) Tests carried out on filled vaccine (sterility, inocui~y, safety and potency} 
should be applied to bulk vaccine and those applied to the bulk vaccine 
(sterility and inocuity} would be appropriate to the filling lot. 

{ii) Potency assay is more elaborate than demanded by the 
B.Vet.Codex.Supplement 1970. It may be simplified to fall in line with the 
test i'1 the Codex which specifies a single injection for immunisation of mice 
unlike the two injections currmtly used. 

Preparation of Inactivated Rabies Vaccine for Canine 

This vaccine is produced in the brain tissue of lambs. Ten batches of 10-12 lambs in 
each are produced per annum yielding ca. 100,000 doses of this inactivated 
alhydrogel adjuvanted vaccine. 

Briefly, lyophilised canine rabies virus obtained from the 'M-IO Ref.Laboratory, is 
passaged twice in the brain of infant mice and the second mouse-passaged virus in 
brain tissue (stored at -7o0c} is used as Seed Lot culture for inoculation of lambs. 

In strictly specified position on the forehead a 2mm diamet~r, 15mm deep hole is 
drilled into the scull of eac!k ~f 10-12 healthy one-month old Jambs and inoculated 
intracerebrally with ca. 10 • ML050 of second mouse-passaged virus. When 
complete paralysis sets in, head of animals is disinfected :n 5% phenol, inserted into 
a plastic bag and decapitated. Brain tissue is harvested with aseptic precautions, 
homogenised with ice-cold sterile distilled water to form a 40% suspension. This is 
further diluted to 5% suspension and filtered through stainless steel mesh (0.425mm) 
and inactivated by the addition of betapropion lactone (final concentration of 
0.025%}. Alhydrogel (25%) is added to the suitably diluted homogenate and IJ.25% 
phenol as a preservative. It is distributed as a liquid vaccine. 

No detailed description or criticism of production or quality control of this method 
of 'ltaccine production is offered here. Due to the singular cruelty involved in virus 
propagation and to the inherent instability of this vaccine, especially in liquid form, 
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it is most earnestly suggested t.tat an alternative method, such as the use of 
embryonated eggs should be adopted in place of lambs. 

Vaccine produced in embryonated eggs is no more complic&U=d or expensive to 
produce and in lyophilised form affers a ~erior product. 

DisalSSion 

Determination in the country to become self sufficiert in selected vaccines was 
most evident and plans for the establishment of a new vaccine production ll'lit, with 
EEC assistance, have been in an advanced stage. Although information about the 
new unit and production technologies was very scarce nevertheless it is hoped that 
comments about cun-ent production of vaccires will be of help. 

Generally speaking it may be stated that all production technologies were outmoded 
and very labour intensive, resulting in the production of small batches attracting 
proportionately higher cost of Quality ControL It also follows from the use of these 
technologies t.tat yei.lds on the whole were poor, as was batch to batch 
reproducibility, and an increased danger of contaminatioo clJe to excessive handling. 

There was an adequate appreciation of the role of Quality Control yet the actual 
tests have not always been employed at the ri!ttt stage of downstream processing. 
The most consistent axample of this was the application of tests oo filling lots which 
would have been more appropriate for bul< vacc!m. However, detailed criticism of 
production technology and quality control was advanced together with descriptioo of 
each product. 

Animal testing facility was totally unsuitable for containment of highly pathogenic 
challenge strains and th.Js can be a source of infectioo of animals in the area. 

The lack of provisions for contiooed educatioo and training was another area where 
changes would be desirable. 

With respect to the EEC-sponsored new vaccine production facility, planning of 
which is out with the terms of reference of this mission, nevertheless the following 
recommendations may be of some help. 

1) Production technologies to be changed in favour of deep culture technology for 
all bacterial vaccines. This may be best attained in context of licencing 
agreemen~s with established manufacturers coupling transfer of technology 
with trainil'g of key personnel in production and Quality ControL 

Z) Production of rabies vaccine in brain tissue of lambs should be abandoned. If 
home production of this vaccine is insisted upon, use of embryonated eggs 
should be adopted. 

3) Production and Quality Control should be separated as soon as circumstances 
permit and not later than ~he commissioning of the ne'(" vaccine production 
unit. 

4) Animal test facility must be capable of containing pathogenic organisms. 

5) Provisions to be made for further education c..f staff not only by training 
abroad but also in-house. Assistance of outside teachers should be also sought. 
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7. RECOMMENDATIONS 

Acaricides. Steps be taken immediately to protect local acaricide production and 
build on this to expand the local productioo of veterinary pharmaceuticals, with 
possibility of exporting to neighbouring countries. 

Biologicals. Should there be a desire to consider the facilities currently under 
constructioo as a regiooal supply source; the necessary steps should be taken to see 
that they meet international standards of manufacture, quality control and pro<U::t 
specificatioo. This is especially relevant to the production of CBPP vaccines where 
Zambia could be considered as the supply point of this vaccine for the SADCC 
countries. 
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Amn 1 

Cattle fOpulation Census. Zambia 1964 - 1979 
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M.n1bel' of Livestock 1979 - 1985* 

YEAR COMMERCIAL TRADmONAL SHEEP GOATS PIGS 
CATTLE CATTLE 

1979 343,000 1,804,057 32,625 325,362 122,429 

1980 N/AV 1,728,917 27,540 257,610 139,995 

1982 N/AV 1,951,863 25,525 315,917 147,098 

1983 324,884 2,0Ca&,160 30,624 349,593 168,588 

1984 350,000 2,035,170 42,752 370,638 176,697 

1985 N/AV 2,057,736 30,468 393,896 156,041 

*Source: Census .,_ivestock Populatioo Traditional Sector" 1979-1985. Ministry of 
Agriculture and Water Development Zambia 
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Number of~ .., Projec!!d lnr:n 1111 1919 - 21111 

Numbers(OOO) ~imal a.ages Projected Iner .(000) 
1979 1985 Past Projected 1990 2000 

CATTLE Traditional 1,804 2,075 2.5 2.5-3.0 2,334 J,OJll 
Commercial JtiJ 350 2.0 2.0-2.5 385 481 

TOTAL 2,147 2,425 2.2 2.4-2.9 2,719 J,515 

SHEEP 32 JO -1.l 0-2.0 JO 36 

GOATS 325 394 2.9 3.0 453 571 

P1GS 122 156 4.6 4.D 187 249 

POLL TRY 12,183 12,800 0.8 J-5 14,720 ZZ,080 

DAY-OLD CHCKS 1J,J9J 16,000 J.2 J 18,400 ZJ,900 

* Source Census Fi~res, Ministry of Agriculture and Water Development 
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Paultry Prc!b:tian, Zambia 1910 -1'111 

DAV-OLD D-ICKENS POl.LTRV 
Years Numbers ~ Numbers ~ 

1970 4,986 N/D 4.011 N/D 

1971 5,60J 12.4 4,J70 8.9 

1972 6,695 19.5 5.234 19.7 

197J 7,508 12.1 5,827 11.J 

197/J 9,661 28.7 8,020 J7.6 

1975 13,JOl l7.8 11,640 15.1 

1976 15,641 17.6 14,278 22.8 

1977 14,25J -8.9 UJJ41 -8.7 

1978 13,341 -6.4 12,420 -4.8 

1979 U,J9J 0.4 12,lBJ -1.9 

1980 15,J:J8 14.5 12,500 +2.6 
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Qumltities of YCCines prcdred by Centnl Vebris•' Re• I ch lmtitubt 

VACCl'£5 1980 1982 1981 198• 1985 1985 
US$ Value 

Haemorrhagic septicaemia 12,000• 159,480 152,000 455,280 5'8,200 80,7:JO 

81.adtquzter ZJ0.000 ZJ0.000 :J05,000 l78,ll06 45,(lla& 

Brucella 519 167,860 90,700 n,220 l9,800 11,940 

Rabies 18,000 10.000 11,900 ll,06} 
158,781 

It dales 
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Qmdities of VIECines said by Coopms CZ.mia Ltd) 1983 - 1985 

l'Kl. OF DOSES VALLES IN US $1985 

VACCKS 1982/83 1983/84 1984/85 per dose TOTAL 

Anthrax 95,900* 140,800 110,000 0.11 12,100 

Blaclcquarte1f Anthrax I.:7,750 116,600 112,650 0.274 30,866 

Fowl Typhoid 164,000 100,000 113,800 0.117 13,314 

Newcastle 100,000 7,420,000 5,192,000 OJJJJOO 20,248 

Fowl Pox 226,000 0 423,500 0.030 16,546 

Blue Tongue 0 2,000 l,000 0.20 200 

Ri\ t Valley Fever 0 9,750 33,450 0.268 8,964 

Gumboro 576,000 0 712,000 0.033 23,406 

TOTAL 127,704 

.. doses 
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ADU 7 

Qwntities of vaccines sold by Hoechlt (Zanaa Ltd) 1981 - 1'85 

NO OF DOSES VALLES US$ 1985 
VACCl£5 1983 1984 1985 per dose TOTAL 

Anttnx 40,000* 25,000 J0,000 0.15 4,500 

Blackquarta( Anthrax 42,500 100,000 20,000 0.17 J,480 

BlackquarteJ/Septic. 125,000 175,000 175,000 0.16 28,700 

Campylobacter 12,350 0 0 0.50 G 

Rift Valley Fever 25,500 1,750 10,000 0.17 1,700 

Newctastle 100,000 450,000 1,000,000 O.OOJ 2,860 

African Horse Sickness 500 0 400 J.60 1.440 

Clostridial 7:1 100,000 0 12,800 O.JJ A.224 

Fowl Pox 250,000 500,000 0 0.08 0 

TOTAL ''6,904 

• doses 
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AllllEX 8 

Vm:cines applied clrec.tly by Oep!tment of Veterirmy ..t Tsetse 
Control Services 1981 - 1985 

NO. OF DOSES XOOO VALLE US $ 1985 
VACCJNES 1983 1984 1985 per dose TOTAL 

Anthrax 49 50 31 0.15 4,622 

Blackquarter 602 244 532 0.12 63,907 

Haemorrhagic septic. ND 492 258 0.15 38,715 

Brucella Sl9 ZJ 16 34 0.88 30,158 

FMD 185 137 137 0.50 68,500 

Rabies 43 106 37 l.n 66,361 

Newcastle 22 34 12 O.cxJ286 35 

Fowl Pox 11 0 4 0.038 141 

Fowl Typhoid 6 0 0 0 0 

CBPP 16 37 28 0.30 8,552 

Rinderpest 0 124 10 0.30 3,216 

TOTAL 286,ZlR 



Vaccines 

Anthrax 

Blackquarter 

Haemorr .Septic 

Brucella 519 

Rinderpest 

FIVOV 

Rabies 

CBPP 

Newcastle 

Fowl Pox 

Marek's 

Fowl Typhoid 

- JS -

Recent Us!ge mld eltimaled Mtional requiremeln 

fer pricrity vaccines (Zambia 1985-2000) 

USED ESTIMATED REQUIREMENTS 
xOOO doses xOOO doses 
1985 1986 1990 2000 

JlJ 485 544 703 

840 1,200 l,J50 1,750 

258 250 250 250 

34 240 264 316 

62 40 44 58 

137 J50 385 470 

J7 250 250 250 

28 16 17 22 

6,204 16,000 18,500 24,000 

427 1,500 2,200 J,000 

0 8,000 9,000 12,000 

0 1,500 2,200 J,000 
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AlllllX 10 

Bl.ACK QUAmtR VACC>E (Cl.danoei) 

STAR~ MATERIALS 

1. Maltar Cultme (MC) 

Origin: Cl.chauvoei strain 16 obtained from Weybridge, England as freeze-dried 
culture. 

Storage: Freeze-dried at 4-8°C. 

2. Matter Seed Culture (MSC) 

2.1 Preparation from MC 

Microscopic 
Examination 

Purity 

Purity 

Identity 

Pathogenici ty 

Freeze-dried MC is opened and 
reconstituted with rutrient broth. 
Sampled and used as inoculum for CM 
medium in flask. 

Incubated for 48-72hrs. 

Culture sampled and stored at 4-8°C 
pending on tests. 

Sui table culture is dispensed into 
ampoules and freeze-dried to form 
~STER SEED CULTURE stored at 4-
8 c. 

3. Preparation of Seed Culture (SC) from MSC 

Purity 

Identity 

I 11 

Freeze-dried MS~ is opened and 
reconstituted in nutrient broth and 
used to inoculate CM medium. 

Incubated at 37°C for 24hrs and 
sampled. Kept at room temperature 
pending on tests. 

Suitable culture is dispensed into 
~iversal containers and stored at ,_ 
8 C t'> represent SEED CU.. Tl JRE. 
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4. Media, Soluticm etc 

Produ::tion Medium (CM Medium} 

Liver 2.5Kg, Peptone 80g, Meat extract 80g, NaCl 40g, Na2 t-P04 22.56g, 
KH2P04 1J.92g, glucose 80g, distilled water 8000mL 

Nutrient Broth 

Triptose Blood Agar 

For purity. 

Peptone water plus various SUJ&rs 

(Glucose, lactose, sucrose, maltose, mmmital, solicin and insulin}. For 
identity. 

Roberts Cooked Meat Medium (CM Medium} 

For sterility. 
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PROOl£TIJN PR~ AN> ca«RCL IESTS 

Plepnli!n of ProductiGn Seed rua.e (PSC) 
from Seed Culture for the inoculation of medium in culture vessel. 

Microscopic 
Examination 

Purity 

Microscopic 
Examination 

µH 

Purity 

Sterility 

lnnocuity 

Suitable Seed Culture is removed from 
ti-a0 c and used to inoculate 15 x 
500ml flask containing 300ml of CM 
medium. 

Incubated at J7°C for 20hrs sampled. 

Suitab:e PROOUCTION SEED 
cu_ ~E is used to inoculate 
medium in culture vessel. 

Production medium is iooculated with 
suitable (20-22hrs) ProdJction Seed 
Culture, JOOml/BL CM-medium in lOL 
glass cylinders. 

Incubated at J7°C for 24hrs. Each 
culture is sample and incubated for an 
additional 24hrs at J7°C. During this 
pH is adjustea to pf-f7 .1 - 7 .J. 

Suitable Production Cultures are 
pooled to make ca. 10 lots and 0.6% 
formalin added. 

lncubated at J7°C. for 4 days shaking 
it periodically (at least twice daily}. 

After 4 days at J7°C pooled anti~ 
concentrate is transferred at 4-8 C 
and sampled. 

Sui table INACTIVATED ANTIGEN 
CO"CENTRA TE is ready for adjuvant. 



Prep!ntian and Testing of Bulle Vaccirw 

Sterility 
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Suitable inacthrat!!d antigen 
concentrate is precip~tated with 
Potassium aluminium sulphate (lO'Wt) 
to a final concentration of l 'Wt. 

Kept at room temperature for 18hrs 
then adjust pH7.2. Sample. 

Bulk vaccine stored at 4-8°c pending 
on test for filling out. 

FUling and Testing off"' .... Containen of Vaa:ine 

Footnote 

Sterility 
(each filling lot) 

Innocuity 
(abnorm.toxici ty) 

Safety 
(pooled sample) 

Potency 

Sui table Bulk Vaccine is filled out into 
lOOml bottles (20 doses). 

Filled and closed aottles sampled (1 %) 
and stored at 4-8 C pending tests for 
release. 

A batct: of this vaccine (SQ) consists of 35-45 conical bottles, lOL each, containing BL 
of medium. Eight litre culture yields ca. 1700-1800 doses of the vaccine. A production 
cycle is 63 days between media preparation and issue of vaccine. Five to 6 batches p.a. 
are prepared yielding a total of ca. 500,000 doses. 
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Microscopic Examination 

A smear of sample is stained by Gram's method and examined microscopically. 

Pass: typical cell and spore morphology of Cl.chauvoei. 

ld.;ntity 

Biochemical tests, sugars etc. 

Pass: Reactioos typical of Cl.chauvoei. 

Two Triptose blood agar plates are inoculated with sample, one incubated 
anaerobically, the other aerobically at J7°C for 24hrs. Smears are made of 
selected colonies and stained by Gram's method. 

Pass: Absence of cootaminating colonies oo both plates and Gram's stain exhibits cells 
typical of Cl.chauvoei. 

Pathogenicity Test (it is not done routinely only occasionally) 

Two mice and 2 Guinea-pigs are inoculated QM), 0.25ml for mice and 0.5 for G-P. 

Pass: Death within 24hrs and hystology (tissue impression for Gram's stain) giving 
characteristic cell morphology. 

Potency Test 

Carried out on pooled samples of a filling lot. Ten Guinea-rf:;s are each 
inoculated with 2ml of the vaccine S/C. Injections are repeated 21 days later. 

Ten days after 2nd inoculation the 10 vaccinates with three non-vaccinates are 
challenged with a 24hr old culture of Cl.chauvoei representing 50 M...0

50
• The 3 

controls are challenged with 10 MLo50• Observed for 5 days. 

Pass: All three controls die in 48hr (or less) and 80% of vaccinates survive. 

Teet for Innocuity (freedom from abnormal toxicity) 

Each of 2 healthy mice are injected (S/C) with O.Sml of test material. Each of 2 
Guinea-pigs are also injected with O.Sml of test substance (l/M) consisting of lml 
test sample and O.Sml of 5% CaC12• 

Animals are observed for 10 days. 

Pass: Animals should remain clinically normal. 

Safety Test 

A pool of samples of fiiled vaccines is used. Each of 2 calves are inoculated (S/C) 
with lOmJ of the sample and observed for clinical reactions, temperature changes 
and local reactions for not Jess th&n 10 days. 

~: Minimal local reactions (not progressive). Temperatures not exceeding 39.s0c. 
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A.a 11 
AN11-RAX {living) SPORE VAa>E 

STAR~ MATERIALS 

1 Master Culture (MC) 

1.1 Bacilus anthracis J4F 2 
1.2 Origin: Central Veterinary Labcratories, Weybridge, U.K. 

l.J Maintenance: Freeze-dried at 4-&°C. 

2 Malter Seed ruture (MSC) 

2.1 Preparation of MSC from MC 

Microscopic 
Examination 

Test for Purity 

Test for 
Sporulation 

Test for purity 

Test for purity 

Open vial of MC and take up in a small 
volume of Nutrient Broth ("8). 

Dilute toe suspension of MC as required 
for the inoculation of 5 Roux flasks and 
sample. 

Inoculate each Roux flask with ca. 5ml 
of suspension of MC and inClbate 
inverted flasks at J7°C for 72hrs. 
Inspect daily for growth and 
contamination. 

Sample each flask and transfer them at 
ambient temperature for an additional 
2-J days and sample daily. 

Satisfactory flallcs are harvested each 
with ca. JOml of Weybridge buffer 
containing sterilized glass beads and 
harvest collected separately. 

Each harvest heated at 60°C for 
60mins, cooled and sampled. 



Test for purity 

Test for 
Viability 
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SatisfactorcI harvests are pooled 
stored at 4 C ready for freeze drying. 

Harvest removed from 4-8°C and 
filled out and freeze-dried. 

Each filling lot of 15 vials are 
sampled. 

Sati~factory vials are stored at 4-8°C 
as MASTER SE£D cu_ Tl.RE to be 
used as inoculum for SEED CU... TURE. 

N.8. Acceptance of Master Seed Culture is also Stbject to satisfactory potency assay 
and safety test of the first batch of vaccine prepared with it. 
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3 Media Soluti ... etc 

3.1 Production Medium: (OMS/FAO recommended medium) Bacto casitone (or 
Triptone) 2'rt, yeast extract 0.3-.., salts and agar, pH7.2. Poured into Roux 
flasks and mtoclaved at 121°c fer JOmins. 

3.2 Nutrient broth 

3.3 Nutrient agar 

3.4 Blood agar 

3.5 Buffer (Weybridge) 
Bm:to casitone 50g 
Sacharose lOOg 
Sodium glutamate 40g 
Made up wit~ distilled water lOOOml 
Sterilised at 121°c for 30mins. 

3.6 Sterile saline 

J. 7 lnactivati~ -.ient 
Heat at 60 C for 60mins. 

3.8 Preservative: Glycerol 

3.9 Adjuvant 
0.5% Saponin 
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PROD.£1IlN PR~ ANl ~ITRCL IESTS 

Prep!ntian of Procb:tion Seed Cultm. (PSC) 
From Master Seed Culture (MSC) 

Microscopic 
Examination 

Test for P\rity 

Prepl!ation of Production Culture (PC) 

Test fOC' 
SpOC'ulation 

Test fOC' Purity 

One vial of MSC is opened mid 
reconstituted in a small vol..-ne of te 
then diluted with sufficient "8 to 
inoculate 2-3 Roux flasks. 

Incubate inverted Roux flasks for 
24hn at J7°C. 

1-tm'vest each flask sepsately in ca. 
lO-llOml te containi ...... _ beads. ng ~ 
Sample each, mid store at 4 C pending 
tests. 

Satisfactory indivicbll harvests .-e 
pooled to form the SEED CU.. Tl.RE to 
be used as inoculum of PROOUCTION 
CU..Tl.RE 

S9tisfactory SC is removed from 4-
8 C and ca.5ml used to inoculate each 
Roux flask. 

Incubate at n°c for 72hrs. 

After 72hrs incubation l-4 flasks are 
sampled daily for an additional 2-3 
days for sporulation. 

After about 5 days of incubation 
(pending a satisfactory sporulation) 
each flask ii harvested in ca.JOml of 
saline, containing gla• beads, and 
harvests of 3-4 flasks are pooled. 
Each pool it sampled before two-times 
its own volume of sterile glycerol is 
added and stored at room temperature 
in the dark pending purity test. 



Viability Test 

Safety in the 
T•get Species 

Pl'ep!!mm md T!lting of Buie Vaci .. 
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After ca. J weeks at room 
temperatme satisfactory CJl'0'4)S of 
ta-vests are pooled to form the BU..K 
~TE. Sampled and stored 
at 4 C pending tests. 

Satisfactory Bulk concentrate is 
diluted in equal parts of sterile saline 
and glycerol, ~taining O.S'Wt Saponin, 
to give 1 x io spores per lml dose. 
Stored at 4-8 C until filled out. 

F""IDing _. Te.ting of Fiml CmtailBS 0.f Yaa:ina 

Test for Purity 

Test for Potency 

Footnote to Anthrax spore vaccine production 

Bulk vaccine is removed from 4-8°C 
and filled out into SO dose glass 
containers Cnbber stopper, aluminium 
cap). 

Each filling lot of ca.20L give ca.400 
bottAes, l % is taken as sample. Stored 
at 4 C pending tests for relealfr. 

A typical batch of this vacicne consists of the growth yield from J0-50 Roux flasks. 
Each flalk yields ca. 3000 doses. Two to 3 batches p.a. are produced, a total output of 
Z00,000 doles p.a.. Production of a batch from media preparation to issue of vaccine 
takes n days. 

The "suite" devoted for the production of this vaccine is shared with that for the 
productio of Brucella abortua 519 on a campaign ba1i1. 
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(live fer veterinary use) 

Microscopic Examination 

Colonies from blood agar plates (from purity test) are sampled and smears are 
prepared for staining by Gram's method. These are examined under the 
microscope. 

Paa: cells exhibiting morphology of B.mlthracis. 

Test fer Plrity 

) ootrient agar (NA) and 3 blood agar (BA) plates are inoculated with the sample. 
All but one BA plate are incmated aerobically at n°c fer 48hr. One BA plate is 
incubated CSl&efObically at J7°C for 48hr. All plates are examined 
mcroscopically and some of the colonies are sampled for microscopic 
examiration. 

Paa: Colonies on all the plates exhibit morphology compatible with those of capsular 
B.anthracis. Microscopic examination of selected colonies in support of 
macroscopic examiration. 

Test for SporuJation 

Smean of nmples stained by Ziehel-Neelsen stain and count proportion of spore 
bearing cells (spores stained brig,t red). 

Pass: 60-70% sporulation (Master Seed Culture) 
- 901' sporulation (Bulk Concentrate). 

Test for Viability 

s~;-i l'!afold dU~yon of the samples are prepared in nutrient broth. One ml of 
10 , 10 and 10 dilutions ~spectively are mixed with 20ml of molten B~ 
ca!ifooe "!.~ium (cooled to 45 C). Each 20ml volume, representing either 10 or 
10 or 10 dilutions, are split and poured into three petri dishes. lnctboted at 
J7°C for 48hrs and colony counts carried out. 

Paa: for bulk concentrate not le• than 2 x 108 cells/lml (ie at least 20 doses per ml of 
- bulk concentrate). 

Safety in the Target Species 

Each of two goats and each of two she~ are inoculated with lOml of the bulk 
concentrate S/C (receiving ca. 2-5 x 10 spores) and observed for 10 days for 
systemic and local reactions. Also take rectal temperatures daily for 10 days. 

Pas: Absence of progressive oedema. Elevated temperature of up to 40°C for the first 
3 days is acceptible. Progressive oedema not acceptible. 

Purity (bacterial contamination) 

This test is carried out on filled vaccine. Two nutrient brot~ and 2 thyoglycollate 
media are inoculated with the sample and inabated at 37 C for 1 days. F'rom 
each culture smears are prep•ed for Gram stain and alto i~culated onto 3 blood 
ag• plates, 2 incubated aerobically and 1 anaerobcally at 37 C for 48hrs. 
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Pass: Microscopic examination: Gr+-ve cells exhibiting morphology of B.anthracis. 
- Blood ag• plates: growth exhibits colony morphology compatible with that of 

acapsular B.anthracis. 

Potency Test 

This test is carried out on all of the filling lot. One per cent of the filling lot is 
taken as samples - usually four containers. These are pooled and each of 10 
guinea-pigs (J50-400g each) are inoculated S/C with 0.5m1 of the vaccine. 
Twentyone days later these and J-.5 non-vaccinates are challenged S/C with 200 
ML.050 of spcres of B.antlvacis 17..JB. Observation period is 10 days. 

Pass: 80% survival of vaccinates. 
-- 100% death of challenge cootrols. 
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BRu:A LA 519 Oiving) VACCI£ 

STARDE MATERIALS 

1. Malter Culture (MC) 

1.1 Br.abortus Sl9 freeze-dried 

1.2 Origin: WHO Reference Laboratory (Ames Iowa). 

1.3 Maintenance: Freeze-dried at 4-8°C. 

2. Malter Seed Culture (MSC) 

2.1 Preparation of MSC: Not applicable since MC is used as MSC. 

3. Media, dilmnts etc 

Potato-Infusion Agar Medium (Production medium) 

ADEI 12 

Peptone lOg, NaCl 5g, Lab-Lemco 5g, Neutral glycerin 20ml, dextrose lOg 
made up to lOOOml using watery potato extract (250g of potato extract in 
lOOOml of distilled water).· Sterilized at 15 lbs for JOmins. Final pf-17.2-i.3. 

GI ycerol Dextrose Agar 

Neutral glycerol 20ml, dextrose lOg, Agar 25g made up to lOOOml with 
distilled water. Sterilize at 15 lbs for JOmins. Final pt-17.5. 

Dextrose Andrade's Medium 

Peptone lOg, NaCl 5g, made up to lOOOml with distilled water, pf-I 7.2-7.3. 
Sterilise at 15 lbs for 30mins. Add 1 % Andrade's indicator and 1 % sterile 
dextrose solution. 

Cooked Meat Medium (CM-medium) 

Phosphate Buffered Saline (PBS) 

Reagents 

Andrade's indicator 

0.5% acid fusion solution in N/1 NaOH. 

Acriflavin (neutral) 

lOmg of Acriflavin per universal bottle. Stored in the dark and di110lved in 
dillilled water to 1 % concentrate just before use. 
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PR<Dl.CTDN PR~ ANl CCWTRCL TESTS 

r•tian of ProGJctian Seed Cullunt (pSC) 
flomMaster Culture) 

Microscopic 
Examination 

Purity 

Dissociation 

Acriflavin Test 

Aerobic contamination 

Anaerobic 
Contamination 

Open one vial of MC and reconstitute 
it in diluent provided by WHO. 

Inoculate onto potato ~ar slopes (Z) 
and incubate at 37 C for 48h. 
Examine daily for growth and 
contamination. 

Harvest each slope separately in PBS 
and sample. Pending microscopic 
examination and acriflavin tests, 
satisfactory harvests are pooled to 
form PRODUCTION SEED ClL TURE 
and used to inoculate Production 
Media. 



Prep!ratian of Production Culture (PC) 

Microscopic 
Exami11E1tion 

Purity 

Acriflavin Test 

Dissociation/Z 

- 50 -

Aerobic Contamination 

Anaerobic 
Contamination 

Density 

Viability 

Inocuity 

~tisfactory PSC is removed from 
4 C, poured into seeding aspirator 
complete with magnetic bar for 
steering. Inoculate each of 35 Roux 
flasks with ca. 5ml of inoculum. 

Incubate inverted Roux flasks at J7°C 
for 48hn and examine daily for growth 
and contamination, PVoiding contact 
between inoculum and surface growth. 

Group Roux flasks in fives and pour 
off inoculum. Introduce Z5ml of PBS 
into each flask and harvest growth 
collecting contents of 5 flask into 

0
one 

pool. Sample and r.iut harvests at 4 C. 

Pool satisfactory pools of five 
harvests to form a single pool of 
BU..K CONCENTRATE and sample. 

Store BU..K CONCENTRATE at 4°C 
pending test results. 
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Fllling ..a Testing of r.,.. CGl'lblimrs of Vaccifte 

Density 

Viability 

Inocuity 

Safety 

Footnote to Br.abortus Sl9 Vaccine Production 

Bulk concen~ is diluted in PBS to 
contain J x 10 vialbe cells per 2ml 
dose. 

Under constant steering diluted 
vaccine is dispensed into glass 
containers holding 25 doses per bottle. 

Sa'!lle l 'Mi of each filling lot and store 
at 4 C pending test results. 

Standards and recommendations of WHO Monograph No. 55 (1977) were aimed for. 

This vaccine is produced on solid medium in Roux flaalcs. A typical batch may consist 
of J5 Roux flasks. The following operations are carried out in cubicle (use of which is 
shared between production of Brucella Sl9 and B.anthracis cultures on a campaign 
basis): preparation of seeds, inoculation and harvesting of growth of Roux flasks, all 
inoculation of media for quality control, bulking and diluting of antigen concentrate and 
filling of vaccine (hand operated) for lyophilisation. Incubation of Roux fluks is in a 
free standing incU>ator, shared with Anthrax vaccine. Each batch of J5 
Roux flask would yield ca. 50,000 doles of vaccine (iaue density is ca 1/10 of that 
specified by a.vet.Codex) and J-4 batches per annum are produced yielding ca. 150,000 
doses. 

Production cycle takes 36 days from media preparation to issue of the vaccine. 
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IESTS ~ QUAUTY CCNrRCL 
Br .abortus 519 (living) vaccine 

Microsa:ipic Examination 
A smear of seed culture is stained by Gram's stain and examined microscopically. 

Pas: typical small gram negative bacilli. 

Purity 
Glycerol dextrose agar pbates (2-3) are inocu~ated to give isolated colonies and 
incmated for 4 days at 37 C before visual inspection for contaminants. 

Pass: Absence of contamine~ing growth. 

Dissociation 

Four days old isolated colonies on glycerol dextrose agar are inspected IXlder a 
plate microscope in oblique li~ts. 

Pass: Less than 5% rough colonies and not more than 15% semi-rough colonies. 

Acriflavin Test 
Take one loopful of acriflavin and place onto a clean n•icroscope slide and mix 
with a small amount of cell suspension. Examine under plate microscope for 
agglutination. 

Pass: absence of agglutination. 

Aerobic Contamination 
Dextrose Andrade's b.-oth is inoculated and incubated at 37°C for 7 days and 
growth examined on days 2, 4 and 7 for presence of acid (red) and gas or both. 

Pa11: absence of red colour (acid) and gas. 

Anaerobic Contamination 
Cooked meat medium is inoculated and incubated at 37°C for 7 days. Plate out 
onto BA and incubate anaerobically and look for contaminants. 

Pa11: absence of colonies other than those of 519. 

Density 
Use 4 Hopkins' tubes containing 4.5ml of distilled water and add 0.5ml of test 
material. Centrifuge for 75mins at 2500rpm and read packed cell volume. 

e!!!: no p811 value, "done for the record". 
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Viable Catrts 

Serial 10-fold dilutions in PBS are prepared and dilutions of 10-8, 10-9 and 10-lO 
glycerol are plated onto dextrose agar plates O.lml per plate. Incubated at n°c 
for 4 days and count colonies and calculate viable cells per lml. 

lnocuity 

Inoculate two mice each with 0.5ml of the vaccine S/C and observe for JO days. 

Pass: no abnormal reaction. 

Potency 

None done 

Safety 

Each of two cattle are inoculated with twice the recommended dose of the 
vaccine (4ml) subcutcn!OUSly and observed for 10 days. 

Pass: no abnormal local or systemic reactions other than transient fever. 

N.B. Issue density of the vaccine is slightly less than 1/10 of that recommended by BP 
as the minimum. 
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ARllEX 13 

HAEMORRHAGIC SEPTICAEMIA VACCI£ 

STARTN; MATERIALS 

1. Malter Culture (MC) 

1.1 Pasteurella multocida 6:E, a local isolate. 
(Type verified by Carter) 

1.2 Maintenance: a) freeze-dried and held at 4-8°C. 
b) over liquid nitrogen in blood. 

2. Malter Seed Culba'e (MSC) 

2.1 Preparation 

Test for Purity 

Identity 

Viability 

Pathogenicity 

Capsulation 

2.2 Maintenance: 

Freeze-dried MC is opened and 
reconstituted with Nutrient broth. 

Incubated at J7°C for 6hrs. 

Susceptible calf is inoculated with 6hr 
broth culture l/V. 

Just prior to death calf is bled nut into 
flasks, containing glass bead or sodium 
acetate and blood is defibrinated. 

Defibrinated blood is sampled, 10% 
glycerol is added then distributed in 
small volumes and stored in a liquid 
nitrogen refridgerator to represent 
MASTER SEED CULTURE pending on 
tests. 

a) as a suspension of infected blood in liqid nitrogen refridgerator. 

b) freeze-dried. 

2.3 Verifications: 
Purity, Viability, Pathogenicity, Encapsulation. 



• 

J. Media, Soluti ... etc 

Media: 
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For preparation of Seed Culture: Nutrient Broth 

For production: Nutrient broth (autoclaved) SlWlemented with 1% yeast extract 
and 0.2% sucrose (fllter sterilised) 

Fur various tests : Blood agar, MacConkey agar, Nutrient broth, thraglycolate 
medium. 

Tests on Media 

pf-I and sterility 
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PROOU:TllN PROCEDLRES /4lt«l CX»ITROL IESTS 

Prep!ratian of Productim Seed Cullan (PSC) 
from Master Seed Culture (MSC) 

Microscopic 
Examination 

Microscopic 
Examination 

Purity Test 

Master Seed Culture removed 
from storage over liquid nitrogen, 
thawed and inoculated onto blood 
agar plate. 

Incubated at J7°C for 18hrs. 

Colonies from blood agar harvested 
into small volume of nutrient broth 
and sampled. 

Suitable nutrient broth suspension 
used to inoculate a larger volume 
of nutrient broth. 

Incubated at J7°C statically for 
6-lOhrs. 

6-lOhrs old culture is sampled and 
pending result of microscopic 
examination it becomes PRODUCTION 
SEED CULTURE ready for inoculation 
into final culture. 
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Prepratim of ProcU:tian Qilm'e 

Viable CoUlt 

Purity Test 

Test for Sterility 

lmocuity 

Sterility 

lnnocuity 

Suitable seed culture is inoculated into 
5-lOL procb:tion medium contained in 
a 10-20L glass cylinder equipped with 
a magnetic stirrer for aeration. 

Incubated at J7°C for 24tvs whilst 
constantly agitated by magnetic 
stirrer whilst aerated through 0.22u 
millipore filter cartridge. 

After 24hr of incubation sample taken 
and formalin is added to the rest of 
the culture to final concentration of 
0.5"6. 

Incubated at J7°C for 48hn and 
sampled. 

Transferred to 4°C as inactivated 
ANTIGEN C~CENTRA TE pending on 
tests. 

Suitable bulk anti8en concentrate is 
removed from 4-8 C and allowed to 
warm up to room temperature. 

Diluiwt with sterile saline to contain 1 
x 10 cells per 2ml dose. 

Precipitated by the addition of 10% 
pota•ium aluminium sulphate to a 
final concentration of 1% and left 
overnight at room temperature. After 
ca. 18hrs of incubation pH adjusted to 
pH6.5-7.2 

Alum precipitated
0
vaccine is sampled 

and stored at 4-8 C as bulk vaccine 
ready for filling out pending on tests. 



r!lling af Bulk Vm:cine 

Footnote 

Sterility 

lnnocuity 

Safety 
(pooled sample) 

Potency 
(pooled sample) 
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Sui table bulk vaccine is removed from 
4-8 C and, after introcb::tion of a 
magnetic sti~r into the vaccine, is 
ready for filling. 

Whilst being constantly stirred it is 
filled out into lOOml volumes. 

l"' of filled containers taken as 
s~les and the rest is stored at 4-
8 C pending on tests for release. 

This vaccine is produced in 10 and 20L glass bottles. F'or aeration magnetic stirrers are 
used aod fUtered air is supplied throucjl a hole in the stopper. An average production 
batch may consist of 2 x lOL bottles and 2 x 20L bottles containing JOL medium in all. 

Preparation of inoculum, seeding of production cultures, all sample collections, 
inactivation and bulking of cultures, adjuvanting the antigen, filling and closing of 
bottles (both hand operations) are carried out in a cubicle devoted to this purpose. 
Incubation of glass bottles is in the walk-in incubator, where the Cl.chauvoei cultures 
are also incubated. Each batch of ca. JOL culture yields between 100,000-120,000 doses 
and five batches p.a. are produced, a total of ca. 500,000 doses. 

Production cycle is 50 clays from media production till issuing vaccine. 
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IESTS FOR QUAUTY a»ITROL (JyJR.ocas /VtO ~ 

Microscopic exmni,.tim 

Smear of sample stained by Gram's method, then examined microscopically. 

P .. : typical morphology of P .multocida. 

Telt for Purity 

Two blood ;MJ• and 2 MacConkey 898f. plates inoculated with specimen and 1 
blood agar incmated anaerobically at JTC for 48hrs. 

Pas: absence of any contami,.ting orgmism. 

T ett for ldld:ity 

Smear stained by Gram's method and examined microscopically. 

Pas: typical bipolar staining cocco-bacilli. 

T ett for ViabiJ!!l 

Serial 10-fold dilutions in nutrient broth from 10-l -10-lO and 10-7, 10-8 and !_{9 

dilutions - O.lml of - inoculated per each of J blood agar plates. lnabated J7 C 
for 24hn befcre counts are taken. 

Pathogenicity Tests 

Inoculate each of 2 healthy 12-15g mice S/C with 0.5ml of Wit sample and 
one rabbit S/C with lml of te9t sample. ObHrved for 48hn. 

P .. : All inoculated animals die.and on post-mortem inoculated orCJIWlism is recovered 
from spleen and blood on blood agar. 

Encapsulation 

Moller method of capsular stain ii applied on sample. 

~: 90-1001' encapsulation. 

Test for Sterility 

[nocul3te Z blood agar plates and incubate one anaerobically, the other aerobically 
at J7 C for 48hrs. Also i~late nutrient broth and thyoglycolate media 
with sample. Incubate at 37 C for 7 days. After 7 days nutrient broth and 
thyglycolate media are plated onto 2 blood agar plates and incd>ated for 
7 days at J7°C. 

P .. : absence of growth in all cultures. In case of f3ilure a repeat tat is carried out an 
- twice the original scale. If same orgmlilm i1 recovered, sample failed. 
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lmocuity 

Two mice per sample, 0.5ml S/C and observe for 10-14 days. 

~ survival of both mice. 

Test for Safety 

Two t.:alves inoculated with test samples, ie twice ~ recommended dose 
-4ml- S/C. Observed for 10-14 days. Rectal te~eratures taken daily and 
local reactions looked fer:. 

Pass· Both Stimals should be free of severe clinical symptoms. Slight temperallre 
increases for the first 2-3 days is permitted as !s sli~t noOOle (St inch in 
diameter). 

Test for Potency 

Forty-ei.9lt mice are vaccinated S/C with 0.5ml of the vaccine ..t injections 
repeated 10 days later. Ten days after 2nd injection mice are divided into 8 x 6 
..cl challenged,~ with 6 x 5 non-~ina~ mice, S/C with 6-lOhr broth 
culture diluted 10- -1'!

5 
• ~ftj ~nate:s 10- -10 are inoculated per group of 6. 

For non-vaccinates 10 -10 dils. are inoculated. Observed for 7 days Sid take 
mortality daily. 

Pass: Comp.-e LD
50 

in vaccinates ..cl non-vaccinates. Minimal difference is five 
logs or over. 



• 
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DATA ON MANUFACTURING FACILITIES AT COOPER (ZAMBIA) LIMITED 

Cooper Zambia Ltd is a subsidiary of the W!llcome Foundation Ltd, U.K. The 
company has a work force of 70 people 2 of whOlll are expatriates. It has a 
warehouse with a cold-room and a factory which produces the following range of 
products;-

Cattle dips, anthelmintics, rodenticides, insecticides, dairy hygiene products, 
disinfectants and aerosols. lhe factory has dedicated plants for the production 
of dips (Miscible Oil Products), disinfectants, powders and aerosols, with the 
following capacities: Miscible Oil Products (M.O.P} 1.2m litres 

Disinfectants 600000 litres 

Powders 120000 Kg 
lerosols 2.5 million cans 

(all annual capacities) 

Owiig to various constraints which are beyond the control of the company the actual 
through-put for the period September 1985 to August 1986 was: 

M.O.P. 100000 litres , 
Ois;nfectants 50000 • , 
Powders 25000 

I 
Kg 

lerosols 320000 cans 
I 

The factory is fairly well equipped for the purpose. The equipment includes; 

4 x 2500 litres mixfog tanks 
1 x 1000 litres .. tank 
2 x 800 n • tanks 
1 x 700 N R tanks 
4 x 400 n n tanks 
1 x 100 Kg concrete mixer for powders 

There is a quality Control Laboratory on site which is capable of carrying out the 
necessary tests to ensure confonnity of the products to acceptable Coopers standards. 
The Laboratory also carries out dip tank analyses as a service to fanners. lhe 
equipment in the laboratory includes:-

1 x Pye Unicam Gas - Liquid Chromatograph with a dual pen recorder, 1 x Sauter Arialytic 
Balance, 2 x pH Meters, 1 x CentrHuge, 1 x Oven, 1 x Mettler Balance and 1 x Water 
Deioniser. 
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lhe organisation chart of the factory is as follows:-

Genera 1 Manager 

1 
f 

Factor Supervisor 

Operatives 

Operationl Manager 

Prod • I Se . uct1on rv1ces 
Contrl•r 

warehouse Assistant 

1 
()lality,Controller 

Cleaner 

the Operations Manager, a registered phannacist, heads the factory and he is assisted 
by a Factory Supervisor, who has 15 years experience in the job, a Production Services 
Controller, a BSc graduate, who is responsible for material control and monitoring 
productivity and a ~ality Controller_ who is a qualified ~aboratory Technician. 

Strict G.M.P. (Good Manufacturing Practice) procedures are implemented to ensure the 
safe handling of toxic materials. 

• 

.. 

.. 




