
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


, 

I 

USDICT!D 

ASSISTANCE 18 TllE PRODUCTIOll OF 
VETERllWlY DRUCS IM 

SADCC COUMTRIES 

BP/IAF/86/012 

Terai.nal report'* 

[p /ID/SER.B/570 
16 J\.ille 1987 
::Xit.ISH 

Prepared for the Governments of the llember States of the United Republic of Taasaaia. 
the Republic of Zambia. the Republic of llalavi 9 die People's Republic of 

lloaallblque. the Ungdom of Swadlancl. the Ungdom of Lesodlo. the a.public of lotsvaaa • 
and the Republic of Zimbabwe 

by che United Nations Industrial Development Org•nization. 
acting as executing agency for the United Rations Development ~ogr...e 

Based on the work of llr. R. Menard, Teaa Leader of the Project, 
Dr. Laszlo~. Wap, Dr. F. Gelencser, Ezperts in Produc~ion of Veterinary Vaccines, 

and llr. 8. Chappel, Expert in the Produc::ion of Veterinary DruJS 

Backstopping Officer: Ms. Ilaria Quintero de Berglotz, Cbeaical Industries Branch 

United Nations Industrial Development Organization 
Vienna 

* ?bi• document ba• been reproduced without formal editing. 
I 

v.87-86094 



1 .• 

2. 

J. 

- 2 -

TABLE OF COlllE&IS 

Team Members, Countries Visited 

Objectives 

Rec011111endations 

4 

5 

6 

4. Programae for Local and Regional Manufacture 9 

5. Tariffs 10 

6. Possible Licensors 10 

7. SADCC Consolidated Report 12 

7 .1 SADCC Region 12 
7.2 Tanzania 15 
7.3 Zambia 18 
7.4 Kalaln 21 
7.5 Mozambique 23 
7. 6 Swaziland 25 
7. 7 Lesotho 26 
7.8 Botswana 2~ 
7. 9 Zimbabwe 30 
7.10 Angola 32 

8. Animal Disease Patterns 33 

9. Regional Strategies for Animal Disease Control Within SlDCC 40 

10. Production of Small Volume Viral Vaccines for the SADCC Region 45 

11. Constraints on Drug and Vaccine Usage within SADCC 46 

12. Possible Licensing Arrangements for the Acquisition of Local 
Veterinary Pharmaceutical, Acaricide and Biological Manufacture 
within SADCC countries 48 

13. Ancillary Reasons for Establishing Local Pr.oduction 49 

14. Considerations for Choice of Licensor for Collaboration with 
SADCC 49 

15. Criteria for Establishment cf Local Production Facilities 50 

• 

• 

• 



• 

• 

• 

• 

-3-

Anne:it 1. Veterinary drugs and vaccines: ConsoJidated ..:se (1986) 

and estimated optimal requirements (1990 and 2000) 

Annex 2. Programme for Establishing Local Produ~tion Facilities 

1 Acaricic!es 

2 Pharmaceuticals 

3 Bacterial Vaccines 

4 Viral Vaccines 

Annex 3. Definitions in Biological Production 

1 Improvised Bench Scale 

2 Classical Production Methods 

3 Sophisticated Technology 

Annex 4. Options on Bacterial Vaccine ~ripply 

1 Local Formulation and Filling 

2 Local Production 

Annex S. Estimated Running Costs 

1 Local Formulation and Filling 

2 Local Production 

Annex 6. Comparative Estimated Costs of Bacterial Vaccines; Imported 

Fi~isheo Vaccines, Formulation and Filling and Local Pro-

SJ 

62 

63 

64 

65 

66 

67 

68 

69 

69 

85 

113 

113 

116 

duction 120 

Annex 7. Tbs Production of Poultry Vaccines in SADCC - cost estimates 121 

1 Importing SPF Eggs 121 

2 Maintaining SPF Plock 122 

3 Maintaining Quality Control Laboratory 123 

3.1.Running Costs p.a. (Control Laboratory) 123 

4 Cost of Production Laboratory 

4.1 Running Costs p.a. (Production Laboratory) 

5 Conclusion of Economics of Local Poultry Vaccine Production 

Annex B. SADCC Countries - Veterinary Drugs. Market Information and 
Projections 

124 

124 

125 

126 



- 4 -

1. TUii !PlllFRS, comnIES VISITED 

Mr H Cha~~ll {Veterinary Drugs) 

Or F Gelencser {Veterinary Vaccines) 

Mr R Menard {Veterinary Marketing) 

Dr L K Nagy {Ve•erinary Vaccines) 

Mission Dates: July 11th - November lrd 1986 

Tmz;nia R.M. LJ<.N. 

Zambia R.M. L.K.N 

Malawi R.M. ~.N. 

Mozambique H.C. F .G. R.M. 

Swazilmxl H.C. F .C. R.M. 

Lesotho H.C. F .G. R.M. 

Botswana H.C. F .G. R.M. 

Zimbabwe H.C. F .G. R.M. 

The team intended to visit Angola but authority was not received in time for the 
mission dates. It is hoped that a team will be able to visit later and make a full 
report. 

Messrs Chappel, Gelencser and Menard retumed via Nairobi to meet authorities 
involved in regional disease control strategy. 

• 

• 
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2. 01LJECTIYES 

2.1 To determine: 

l.i Animal Disease Patterns 

1.2 National and Regional Oemald for Drugs and Vaccines 

l.J Possibilities for local malufacture. 

1.4 Constraints on mug and vaccine usage and possibilities for enhanced 
consur.wption 

2.2 To compare: 

.2.1 Importation of finished products 

2.2 Importation of intermediate products for final processing 

2.J Local production 

2.l To recommmend: 

J.l Programme for local and regialal manufacture 

J.2 Licensing arrangements 

J.J Tariff systems 
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The following recommendations are made in respect of the- various product groups: 

1. ECTOPARASITICIOES 

1.1. It is recommended that: 

1.1.1 These should be produced locally 

1.1.2 The existing facilities at Zimphos in Zimbabwe should be utilised as a 
regional supply source. 

1.1.3 That SAOCC representatives negotiate with Zimphos regarding 
production of acaricides for the region. 

1.1.4 That SAOCC representatives consider the building on the basis of 
current distribution arrangements (via Coopers Zimbabwe) for regional 
supply. 

Comment 

Zimphos tas licencing agreements through Cooper to development and tecmical 
expertise, mid scientific support. 

The structure of the compmly Zimphos should be examined in relation to this 
proposed new role and steps taken to correct it if the present situation is not 
satisfactory. 

1.2 Support Production Facilities 

It is recommended that the Cooper facilities in Lusaka, Zambia be considered 
as a secondary supply-point within SAOCC. 

1.3 Strategic Plan 

It is recommendeo that the TPI Plant in Arusha, Tanzania be considered as an 
additional production source for SADCC at around the year 1995. 

2. VETERINARY PHARMACEUTICALS 

2.1 It is recommended that: 

2.1.1 There should be local production 

2.1.2 The pharmaceutical facilities at CAPS in Zimbabwe should be utilised as 
a regional supply source. 

2.1.3 That SADCC representatives negotiate with CAPS regarding regional 
supply arrangements. 

Comment 

CAPS is already manufacturing human and veterinary pharmaceutical products to 
the highest international standards. 
Their production capacity is ~der-utilised and they have licencing arrangements 
with companies to produce a whole range of suitaole veterinary pharmaceutical 
products. 

• 
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2.2 Support Production Facilities 

It is recommended that the LOA in Lesotho be considered as a secondary 
supply point within SADCC for a limited product ralCJe· 

2.J It is recommended that the TPI plant in Arusha, Tanzania be considered as an 
additional production source for SAOCC at around year 1995. 

J. VETERINARY BACTERIAL VACC8'ES 

J.l It is recommended that: 

J.1.1 A veterinary bm:terial vaccine production laboratory be established at 
Matsapa, Swaziland. 

J.1.2 The initial objective would be to establish a centre of expertise in bm:terial 
vaccine production and quality control based on deep culture technology C Annex 
3 ). The facility should be established in two phases of developmenL 

Phase I: Establishment oh 
(i) formulation-filling-packaging ooit (Filling Ulit) for vaccines preparetl 

from imported antigen concentrates. 

(ii) Quality Cmtrol (QC) Laboratory. 

Phase 0: Establistvnent of: 

0) production of bacterial biologicals (liquid and lyophilised) for vete:-inary 
application. 

(II) Quality Assurance (QA). 

(III) Expansion of OC Laboratory. 

J.l.J Once established the laboratory could function as d training centre within 
SAOCC for technical staff from other coootries who would retum to work in 
their own countries when suitable facilities had been established. 

3.1.4 The laboratory would have a production capacity capable of meeting a 
substantial part (ca. 50%) pf the SAOCC requirements (Amex 1) over the next 
10-15 years for priority bacterial vaccines. 

Comments 

With the problems of maintaining and operating the biological faciliUes in Angola 
and Mozambique, and the lack of suitable facilities in other countries, the moat 
imortant and immediate objective must be to establish a reliable well-resourced and 
expertly staffed production laboratory to serve as a regional centre of eYoertise 
and training • 

Technical collaboration with a commercial vaccine manufacturer of Veterinary 
Bacterial vaccines to be responsible for the project implementation and initial 
training is considered essential and names• of appropriate companies are given in 
Chapter 6. 

3.2 !"Pport Production Facilities 

It is recommended that the production facilitie£at Balmora1, Zambia be considered 
as a source of supply for SAOCC of Contagious Bo'l!r.e Vieuropneumonia vaccine, 
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and the necessary steps taken to ens...-e that the manufacturing facilities and 
standards conform to Gt.1P and Eur.Ph. regulations. 

J.J Strategic Plan 

It is recommended that t~ facilities in Mozambique and Angola be re­
established when cooditioos permit. 

Depending on the success of correcting the present resourcP. 'imitations in the 
Veterinary Services in Tanzania, corlSideration can u£ given to the 
establishment of veterinary bacterial vaccine production facilities about 1990-
1995, possibly at Arusha. 

4. VETERINARY MAMMALIAN VIRAL VACCl£S 

4.1 It is recommended that: 

4.1.l These should be produced locally. 

4.1.Z The existing facilities at the Botswana Vaccine Institute, Gaborone be used as 
a regional supply source. 

4.1.J That SAOCC representatives negotiate with 8VI regarding the range and 
quantities of viral vaccines to be produced and the timing of their 
introduction. 

Comment 

The excellent record of the BVI in producing Foot and Mouth Disease Vaccine within 
SAOCC must be borne in mind, also their recent production of Rinderpest vaccine to 
the highest Intemational Standards for strategic purposes. 

The BVI has a technical agreement with a major commercial Eurupean veterinary 
viral vaccine producer, who should be approached about the feasibility and cost of 
producing the additional vaccines. 

4.2 Support Production Facilities 

Consideration should be given to the VPL Embakasi, Kenya as an additional 
source of viral vaccines, particularly Foot and Mouth Disease Vaccine. 

4.3 Strategic Plan 

No convincing case can be presented for an ac!ditional supply source of 
mammalian viral vaccines within SAOCC. 

5. POULTRY VACCINES 

_ _i,. 

It is not recommended that poultry disease vaccines be produced within 
SAOCC, prinicipally for rea80fll of economics and disproportionate resource 
requirements (See A nnex 7 ) • 

PROTOZQAI VACCINES ----

These have not been included in the main di~cu11ion as no Industrial 
Proce11 exi1t1 to produce them. However a watch must be kept on de­
ve lopment1 within the area, especially the ECF project !n Lilongwe, 

--·-··-·-- Mi!t~~Lw~th..:LV..i'w .t.n..C:.bt •• PQSSi.Wi.t.i.u..o.f. <l'-.vel.Dp.iog. . ..u .i.n.du.u.rial--.- _ 
process in the future. 

... 
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4. PROGRAM FOR LOCAL AKl REGKlNAL MAN.EAC~ 

Commencement of local eroduction or establistvnent of local eroduction facilities 

where the! do not already exist 

PRCDUCT 
GRQU> 

ACAKICIDES 

PHARMACEUTICALS 

MAMMALIAN 
BACTERIAL 
'9'ACCINES 

MAMMALIAN 
VIRAL VACCINES 

AVIAN VACCINES 

PROTOZOAL* 
VACCINES 

IMtvEOIATE 

ZIMBABWE 

ZIMBABWE 

SWAZILAND 

BOTSWANA 

INTERIM SUPPORT 

ZAMBIA 

LESOTHO 

MOZAMBIQUE 
ZAMBIA 
(CBPP Vsccine) 

STRATEGIC 

TANZANIA 
(1990-1995) 

TANZANIA 
(1990-1995) 

TANZANIA 
(1990-1995) 
ANGOLA 
(1995-2000) 

MALAWI 
(1995-2000) 

* This has not been included in the introductory list as indus:-rial technology to 
produce these vaccines does not exist at present. 

Discussion 

Reference to the reasons for choice of country for proposing the 
development/establishment of the various veterinary industries make certain deci­
sions self avident. 

For example Botswana is the obvious choice for mammalian viral vaccines and 
Zimbabwe the obvious choice for both veterinary pharmaceuticals and acaricides. 

• A study has been made of the cost and feasibility of producing poultry vaccines 
together with the likely market requirement aa a result of which the case for local 
production cannot be supported • 

• 
In the case of bacterial vaccines there is a great need to develop the expertise 
within SADCC but the over-riding immediate requirement i1 for training and 
maintaining such skills that do exist within member countrin. It is for this reat0n 
that Swaziland is recommended (in view of their training function) together with the 
fact that biological products are high-value/low volume products and distribution 
co1ts CSl be accommodated from that source within the region. 
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Once other interested COU'ltries (Mozambique, Angola and Tanzania} are in a 
position to develop or re-establish their own facilities a centre of expertise and 
training will already exist within SAOCC to provide valuable support. 

The protozoan immooology (ECF) project must not be forgotten and the long term 
objectives of industrial scale production is therefore included. 

Recommendations 

It is recommencied that the plan presented on p. 8 be presented to SAOCC to be 
formally adopted. 

Overall the additional cost to SAOCC of some of the products maybe above the 
imported value of the products concerned, but the development of local industry, 
persomel and new tecmologies, plus the control of production of essential 
medicines (e.g. Rift Valley Fever Vaccine, African Horse Sickness Vaccine, 
ClOE.:ridium botulinm vaccine etc.) is of great national and regional importance and 
r..ust be considered in the context of their strategic value. 

S. TAlllFPS 

~hould the recommendations be accepted, some tariff protection may be desirable, 
notably in the following cases: 

L Acaricide production, Zambia for local supply: 20% 

2. Veterinary pharmaceutical manufacture, Zimbabwe for 
regional 11upply: 20% 

J. Bacterial vaccine production, Swaziland: 15% 

4. Veterinary acaricide production in 2imbabwe, for export: 15% 

5. Rabies vaccine production, Botswana: 15% 

It is believed that the production of both veterinary pharmaceuticals and acaricides 
in Zimbabwe will be price-competitive, domestically. The full costing of viral 
vaccine production in Botswana for strategic purposes has not been done, but it is 
likely that a high premium will be needed. 

The question of bacterial vaccine distribution costs from Swaziland must be further 
examined and it is possible that some further protection may be necessary. 

6.POSSIBLE LICDSOIS POil ·.;uaUAllY BACtEllIAL VACClllE namc>LOGY (Alphabetical) 

Coopers Animal Health 
Berkhamsted Hill 
Berkhamsted 
Hertfordshire l-P4 2QE 
Ulited Kingdorr. 

-1roe.-c:ilr x-.G;- Tharma Fabrik 
Postfach 800320 
D-6230 Frankfurt am Hain 80 
Federal Republic of Germany 

Phylaxia 
Veterinary Biologicals 
Budapest X Szallas 5 
Hungary 



• 
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Rhone-Merieux 
17, rue Bourgelat 
69002 Lyon 
France 
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Possible liers/Licencors fer Veterinar Acaricides and Pharmaceuticals 
Alphabetical 

CAPS \''!terinary (Private) Lto 
Manchester Road 
Harare 
Zimbabwe 

Coopers Animal Health 
Berkhamsted Hill 
Berlchamsted 
Herts l-f>4 2QE 
Uiited Kingdom 

Tanzania Pharmaceutical Industries Ltd 
P 0 Box 7063 
Arusha 
Tanzania 

Zimphos (Zimbabwe Phosphates Corporation) 
Harare 
Zimbabwe 
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7. SADCC COBSOLIDADD UPORT 

7 .1 SAOCC REGION 42,195,298Km z 
7 .1.1. Pnpllatian Statmics 

Millions 'Ml Growth Rate p.a. 

Human 71.67 2.6- J 

Bovine 27.4 1 -2 

Sheep and Goats 18.9 2 

Pigs 1.3 1 -2 

Poultry ll'!"J.O 5 

7 .1.1.l From the above statistics it is obvious that livestock numbers {and aim 
livestock production trends) are far from keeping pace with hlman nutritional 
requirements. The situation is even worse as certain countries, notably 
Botswana and Zimbabwe, have prospecb of improved production which masks 
the true situation in 90me other COUltries. 

7 .1.:z. Main AnirMI Oi8eaw 

Regionally these are dominated by Nutritio:iaJ Disease, Ticks and tick-bome 
disease, Tsetse fly and Trypanommiasis and Foot and Mouth Disease. 

Z:ndoparasitosis, bacterial disease (Anthrax, Blackquarter, Haemorrhagic 
septicaemia, Brucella, Tuberculosis) and infertility follow but many other 
diseases are also important such as rabies, contagious Bovine 
Pleuropneumonia, Newcastle disease etc. 

7 .1 .J. Orpiaatim of Veterinary Servica 

The basic infrastructure of veterinary services still exists in most countries 
out with a few notable exceptions there are huge constrai11u in their 
operation. 

7 .1.4.. The Veterinary ~ 

The whole market in SADCC amounts to US $26.6million p.a. being dominated 
by acaricides (42%), Foot and Mouth Disease Vaccine (10.7%), Antibiotics 
(11.5%) and Anthelmintics (9%). Geographically the market is dominated by 
Zimbabwe (40%), Tanzania (28%), Zambia (14%) and Swaziland (9%). 

The trend is towards greatly increased demand, but unle• desperate measures 
are taken ir, Tanzania in particular and to a le11er extent in Mozambique, 
Malawi and Zambie the market could stagnate altogether - any improvement 
in Zimbabwe, Botswana, Swaziland and Lesotho being offset by decline or even 
total collapM in the other countries. 



• 
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Should appropriate measures be taken in those countries where the veterinary 
services are in need of re-building, the veterinary market could rise to about 
US $60million by the year 2000. (Ann ex 8) 

Canttraints an Drug and V.:cina U!!g! 

The initial constraint in all countries except Botswana, Lesotho mld possibly 
Swaziland is availability of forei~ exchange - even for raw material purchase 
where there are local production facilities. 

However, this disguises the fact that with the notable exceptions of 
Zimbabwe, Botswana, Lesotho mld Swaziland, even freely available drugs 
acaricides and vaccine would not automatically result in concommitant, pro­
rata improvement in .-.imal health Sld productivity. 

Veterinary infrastructures are so under-resourced in the remaining countries 
that all aspects of .-.imal health control are in need of radical improv1:ment if 
greater availability of medicines are to be properly utilise.1. These 
shortcomings start with communications, diagnosis field -.:ampaigns, 
equipment, dip t.-.ks, transport, distribution etc, and apply to all aspects of 
animal disease control, particularly manpower training .-.d the staffing and 
running of the extension services. 

·1 .1. 6&7. Drug and Vaccine Reguil!n!m.lta to the Yw 2000 

Details of these are given in llmex 1. Bearing in mind the constraints listed in 
7. l. 5. , the requirements should rise two and a half-fold in finar.cial 
terms by the end of the century. It must be the resourcing of Veterinary 
Services, particularly in Tanz.-.ia (which contains about half the livestock 
population of all SADCC comtries}. If this is not done, increased drug and 
vaccine usage will essentially be limited to those countries with an adequate 
veterinary infrastructure, notably Zimbabwe, Botswana and Swaziland • 
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-.2. TANZANA 880,000Km2 

2.1 p. 'llti8ft5'•Wicw 

Millions "" Growth Rate p.a. 

Humm 22 3.1 

Cattle 12.5 0.7 

Sheep met Goats 10.5 2.0 

Pigs 0.15 5.0 

Poultry 25 3.2 

2.2 Mlln ~•!!I 911! 111 ..a C1 •.a ... ,, .. 
2.2.l Malrmtrition, tick-borne diaeaw, anap1-noais, babesiosis, trypanmomiasis, 

foot met mouth dbeale, rinderpat, blackquarter, anthrax, Newcastle Di__., 
helminthialia, infertility, brucella, CCPP, etc. 

Scheduled infectious di1eases, tick-bome di1eases, trypOOOIOmiasis and tsetse 
control se uject to official prophylactic control measures, notably dipping, 
prophylactic t.'*'8py met vaccination. 

2.2.2 Contributory cauw are lack of water, poor t.Jlbaldry and pasture 
management, lack of education, competition with crops, etc. 

43 Orgmi11tian of Y~ Services 

The buic veterinary infrastructure still exista Ix.It lack of resources has 
rendered it largely inoperable. 

The veterinary market is dominated by the government sector which amounts to 
about 90% by quantity and value. Purchues are made on a tender basis 
annually. The total value is in the order of US $7.Smillion of which 
ectoparasiticides account for about 50%, antibiotics 20%, trypanocides 16%, 
biologicals 13%, the rest being anthelmintics, minerals, etc (See hnex 1 ). 

45 Canltrainta an Drug and V.:clne U!!g! 

45.l Availability of drugs and vaccines 

2.5.2 Distribution, transport, storage, communication. 

2 .5.3 Extension services, diagnosis, trained personnel, farmer education, dipping 
tanks, equipment, monitoring of diseases and drugs, etc. 
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2.6 Pro)!ct!!IR!!t*!nmlamQrw ... YseiMe 

Thee are swtmarised in Apnex 1. It is estimated by the Department that 
the imediate requirenalt for drugs and vaccines is at least domle anent off­
take, ie, US $ 16milion. However it is hi9'(y questionable wf'8tlwr such an 
increaaed availability could be uwl to the best mivwltage in the pnnnt 
circumst..:es. 

By the year 2000, the me of biological products should increase, especially foot 
... mouth disea9e vaccine, but the whole Animal l-lealth infrastructure needs 
re-building IRI together with it the systematic uae of m:aricides, drugs IRI 
vaccines. 

The Tanzania Pharmaceutical Industries (TPI) Plalt at Armha is a modem well 
equipped fm:ility with good services, mmufacturing to interWional 
staldardL Powden, liquids, granules, and tablets are prod11ced to .. ...,.. 
largely accarding to GMP and EP, but antibiotic manufacture mUll be relocated 
in a 98p8r&te building wtmn can¥811iant. The ltaff organi8ation and training is 
consistent with modem international requirement of qualification, structure, 
discipline etc. 

The eJCCellent all-round ltandards of the plmt, equipment, perm••l, etc. 
make the TPI plant worthy of serious consideration a a ham from which to 
establish veterinary pharmaceutical mmufm:ture, and pmsibly veterirmry 
biologicals. 

2.8. Vet.rnrx Blolaqlml Plaductlm 

2.8.l The facilities at Mabibo are derelict and the vaccine laboratory at the CVL 
falls into the improvised bench-scale category. 

2.8.2 The site, services, layout, plalt, etc, are inadequate for the productioo of 
vaccines to international standards. The technology is rudimentary, the 
equipment is (mostly) old and improvements need to be made to the storage 
and distributioo systems. There are insuffic:ent staff and those available 
would need training if improved facilities were to be provided. Current local 
production is minimal. 

2.9 Dila•ian 

There is an urgent need for veterinary medicines in Tanzania both pharmaceutical 
and biological. The size of the National h9rd and the importance of the Livestock 
Industry socio-economically are such as to justify local productioo of both 
veterinary pharmaceuticals and biologicals. However, all aspects of animal disease 
control are in such a perilous state that it would be desirable to integrate 
investment in local production of drugs or vaccines with measures to determine and 
quantify animal disease on more reliable grounds than possible at the present time 
and to re-establish an effective infrastructure, especially communications and 
extension services, in order to carry out effective disease control policies. 

2 .10 Recommendations 
I 

2.10.1 An integrated animal disease control plant shou~d be drawn '4> starting with 
the re-establishment of an effective diagnostic '8fVice, followed by disease 
monitoring and quantification. 

• 
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Veterinary infrastructmes IRI all atpeets of extension services !hould be built 
~ paying attention to training, repain to dips, trmmport, communciations, 
storage m distribution, monitoring of drug ca M:entrations 1R1 parasite 
resistslCe etc. 

Z.lD.2 Within this overall strategy, the pl- for local veterinary pharmaceutical IRI 
biological production should be included, so as to come on-strnrn with 
appropriate qt&ltities mld quality uf products in phase with the maximum 
growth of the mlimal health market. 

2.ICU Production of large demmld bacterial vaccines should be established through a 
progressian of development pti 1ae1 

In Ptase I establishrnent of a blending-filling-packaging mit (utilising imported 
antigen concentrates) ..t Qmlity Control Laboratory is recommended. 

In Phase D production of bacterial biologicals is established mld Quality 
Aaurance, Quality Control Laboratories expanded. 
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7.l, ZAMBIA 

l .l P!p!latian Statbtlc:s 

Cattle: Commercial 
Traditional 

Sheep ... Goats 

Pigs 

Poultry Total 
Layers 
Broilers 

l.2 M9lft Anim.a 01111 II 

- 18 -

2 742,()(D(m • 

Million 

7 

0.4 
2 

0.42 

0.15 

12.5 
0.8 
2 

l9ft Growth Rate p.a. 

J.l 

2.5 - }.0 
2.0 - 2.5 

~5-} 

.f.O 

l :.2.1 Ticks, tick-borne diseases, theileriosis, anaplasmosis, babesiosis and 
heartwater, trypanosomiasis and tsetse control, foot and mouth disease 
(control), malnutrition, CBPP (control), Rinderpest (control), Newcastle 
diseue, Helminthiasis, brucellosis, blaclcquarter, anthrax, haemorrhagic 
septicaemia, lumpy skin, rift valley fever. 

3 .2.2 Contributory cau.es; poor huS>andry and lack of education. 

3 .J Org!ni!atian of Vetmiwy Services 

There is a Department of Veterinary Services and tsetse control, the 
Veterinary Department being sub-divided into Field, Diagnostic Research and 
Vaccine Production Departments. 

3.4 The Zambian VeteriMry Market 

There is significant local formulation - 5019ft of ectoparasiticides by the private 
sector, and veterinary biologicals by the Veterinary Department (bacterial and 
some rabies). 

3 .5 Canetrainta on Drug and Vaccine U!acp 

Apart from having to rely on (1.#lpredictable) donations from agencies for drug 
purchases, there are fundamental deficiencies in the traditional livestock 
sector, including all aspects of extension services, diagnosis, disease 
monitoring, education, maintenance of dips, transport and availability of 
sufficient trained extension staff. Although the policy of charging livestock 
owners for veterinary attention is generally acceptable, it must be combined 
with efficient extension services and incentives to production. 
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3.6 Projected Reguiremenb for Drug! wl Vaccines 

Thesa are summarised in Annex 1 • There is a large increased requirement in 
the traditional sector where '41 to 10 times more acaricide would be needed to 
ful fU stated disease control policies; increased acaricide use would be 
accompanied by better and increased use of anthelmintics, antibiotics and 
biologicals. The estimates given (Annex 1 ) have been made on the 
assumption that the other products are imported lOter government licence. 
There is no registration. There is official control of FMO, Rinderpest and 
CBPP vaccination, but .U. other drug and vaccine purchases are made aither by 
private traders or as a result of aid donations, when they may or may not be 
incorporated into national disease control strategies. The WlCO-Crdinated Aid 
Donations and the government's "aui:tion" policy for foreign exchange have had 
extremely disruptive effect. on the veterinary drug market. 

Estimates of cul'l"l!llt value put the market at about US $4million of which 
ectoparasiticides account for about 27CW., antibiotics and antibacterials 16CW., 
trypanocides 16'1t. anthelmintics 12CW., biologicals 20C. and the rest by feed 
supplements etc. 

The great majority of the market is in the private cattle sector, in spite of it 
only comprising 20'K. of the cattle population. 

Although there is a national strategy to dip cattle in the Northern, Eastern 
provinces and some other districts hardly any of the traditional animals are 
dipped regularly because of shortage of acaricide, and because the cattle 
owners have to pay a fee. A quite separate issue is tsetse and trypanosomiasis 
control. Previous schemes have ceased and trypanosomiasis is increasing. 
There is an urgent need for effective implementation of the regional tsetse 
and trypanosomiasis control scheme based on fly baiting and the use of anti­
trypanosomal drugs. 

The requirement for veterinary drugs and biologicals is dependent on 
correcting the constraints listed above, co-ordination of Aid Donations, re­
building extensions services and adequate funding of disease control 
programmes. The total market should be more than double in .... its and value 
by the year 2000 should these actions be taken. 

3. 7 Considaration for Local Mlnlfactme 

3. 7 .1 Acaricides 

Two private organisations are formulating acaricides, disinfectants and other 
products to international standards of quality and GMP and there is 
considerable excess capacity. There are tectvlical support staff available from 
the companies within SAOCC with the availability to offer te':hnical advice on 
product use and to investigate field problems. 

3. 7 .2 Biologicals 

There is a Veterinary Biologicals Laboratory at Balmoral which would fall 
mainly into the "improvised bench-scale production" category (Annex 3 }. 
Offtake is variable but actual production in 1985 was 39,800 doses of 519 
538,200 doses of haemorrhagic septicaemia and 378,406 doses of blackquarter 
vaccines. There is also some out-dated rabies vaccine production. 

An EEC scheme to construct new facilities to produce a greater range of 
biologicals for the domestic market inc!uding egg-origin poultry and rabies 
vaccines is in progrea. It is not clear whether these facilities would meet 
present·day international standards of GMP production and quality control. 
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3.8 Oi8amion 

There is an urgent need to pl'Otect loe&l acaricide production from the effects 
of the auction of foreign exclwlge and UlCO-Ordinated Aid Donations. Tariff 
protection, registration 'lf products and channelling aid through local 
"lroducers (where appropriate) would be desirable. Biological production at 
Balmoral can only be considered on a local (Zambian) basis. Should the new 
(EEC Nlded) laboratory be considered as a source of supply of vaccines 
outside Zambia a thorough appraisal of the proposed building, plant, 
equipment, staffing ;::!d quality control is recommended. 

3 .10 ReconwMndatians 

3 .10.1 Acaricides 
Steps be taken immediately to protect local acaricide production {as listed 
ooder 7 .'! .8)and building on this to expand the local production of veterinary 
pharr: .aceuticals, with possibility of exporting to neighbouring countries. 

l_.10.2 Biologicals 
Should there be a desire to consider the f'acilities current!y ooder construction 
as a regional supply source, the necessary steps should be taken to see that 
they meet intemational standards of manufacture, quality control and product 
specification. This is especially relevant to the production of CBPP vaccines 
where Zambia could be considered as the supply point of this vaccine for the 
SAOCC countries. 

• 
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1. 4 MALAWI 118,484Km2 

4.1 Papulatian Statistics 

Millions % Growth Rate p.a. 

Hum .. 9 2.9 

Cattle 0.95 2-J 

Sheep and Goats 0.89 2.0 

Pigs 0.19 1.0 

Poultry 14 15.0 

4.2 Main Animal Di111a .. 

4.2.1 Tsetse and trypanosomiasis, ticks ald tick-home disease, foot and mouth 
disease (control), malnutrition, fascioliasis, Afric... Swine Fever, tuberculosis, 
brucellosis, rabies, Newcastle disease, lumpy skin, blackquarter. 

4 .2.2 Contributory causes; pressure on land from competition with agriculture and 
roman population. 

4-.J Organisation of Veterinary Services 

Animal health contrlll is exercised by the Department of Health and Industry 
Veterinary Investigation Services (and Research) Field Services and 
Administration. 

4 .4 The Malawi Veterirmry Market 

4.5 

The Malawi Veterinary Market amounts to only some US $576,000 per annum, 
most of it being government purchases through the Malawi Pharmacies and 
some direct purchases by the OOAMI from (e.g.) The Botswana Vaccine 
Institute (FMD Vaccine). The breakdown is approximately:- FMD Vaccine 37% 
ectoparasiticides 13%, antiprotozoons 8%, feed supplement 10%, antibiotics 
7%, anthelmintics 5%, rabies vaccine 5.6%, blackquarter vaccine 0.4%, the 
rest by other vaccines, rinderpest, puteurella, lumpy skin, NOV etc. 

Canstrainta on Drug and Vaccine Ul!g! 

The completely over-riding constraint to drug and vaccine usage is shortage of 
foreign exchange. With the exception of prophylactic FMD and rinderpest 
vaccination schemes, all animal health schemes are collapsing for lack of 
drugs. Even then, some of thoset drugs which are available (e.g. arsenic and 
toxaphene} are dangerous and of doubtful efficacy. 

Second to the availability of effective drugs as a constraint come efficient 
diagnosis, transport and extension services. All are in need of considerable 
improvement. There is a specific impediment to the development of the 
poultry industry - availability of compounded foods. This has prevented 
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development, ~t. s£l0Uld it be resolved, the requirement for poultry vaccines 
would be marl~edly increa$e<J. 

4.6 Project Reguiremmta far Dr;JQ! wl Vaccines to the YW' 2000 

4.7 

These requirements are summarised in Annex 1. There is at least a three-fold 
increase in requirement, particularly in acaricides and trypanocides. However, 
this increased availability could not be used to the best advantage mtess the 
measures mentioned in paragraph 1 .4.5 to improve diagnosis, transport and 
extension services, are also taken. 

It would not be realistic to propose any local production at this stage. The 
primary livestock inclJstry is small (in regional terms) and in urgent need of 
basic health care. Attention should be devoted to this in order to reduce 
animal diseases losses. 

4.8 Dilc.7.mion 

The ECF Immunisation Project at the CVL is of great regional interest and 
could assist in developing strategies in the future. 

4.9 Recommmldations 

4.9.1 Should the ECF Immunisation project prove effective under field conditions an 
appraisal should be carried out to examine the feasibility of scaling up 
production to a commercial basis. 

4.9.2 Production of egg-derived viral vaccines for poultry should not be established. 
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MOZAMBIQlE 2 800,000Km • 

Popul!tian Statietics 

Milli ans % Growth Rate p.a. 

1-fuman 14 2.6 

Cattla 0.75 -10 

Sheep and Goats 0.6 

Pigs 0.15 

Poultry O.J 

M9in Animal Oi111111 

Trypan090miasis, ticks and tick-borne disease, reproductive di18819, 
helminthiasis disease, foot and mouth disease, rabies, African Swine Fever, 
Newcastle disease, blackquarter, tuberculosis, anthrax, lumpy skin and 
blue tongue. 

S .J Orpi!atian of Vetmi,..y Service 

All drug and vacciro& purchases are made by the state through the parastatal 
company tvEDIMOC and distributed through BOROR to the Veterinary 
Department. The total market value has declined from US $4million in 1981 
to US $87 ,000 in 1986 because of a lack of funds. When fll1ds are available the 
market breakdown is:- ectoparasiticides 20-35%, veterinary pharmaceuticals 
(trypanocides, feed supplements, antibiotics, anthelmintics) 40-45%, the rest 
(25-35%) being biologicals. Locally-produced biologicals reached a peak nf 
$185,000 in 1982, but diminished to $38,000 in 1986. 

5 .6 Projected Regui~ta far Drug! to the Year 2000 (Annex 1 ) 

With the cessation of hostilities and re-creation of the veterinary 
infrastructure, diagnosis, and animal disease control campaigns, the 
requirement for drugs coud come up to about half the 1981 level (US $4miJlion) 
by the year 2000. 

5 • 7 Pcmabillty of Local Menufacture 

5 • 7 .1 Pharmaceuticals -
Unrealistic at the present time • 

s. 7 .Z Biologicals 

The present laboratory is not suitable for production of veterinary biologicals 
to international standards, either manufacturing conditions or finished product 
specifications and quality control. In most respects it falls into Category 1 
(improvised bench-scale, see Annex 3). 



- 24 -

s.e DiM:lmim 

The immediate reason for the lm:k of biological production is lack of money 
for raw materials and routine operation. There is, t.uwever, a centre of 
expertise and tr3ined staff which should not be lost. Oily the provision of new 
facilities would overcome the in:ierent shortcomings of design, disease 
security and operation to enable the "'VI to produce to Intemational 
Standards. 

S.9.1 A bridging project to enable the "'VI to continue mlY manufacture at all 
should be introduced as a stop-gap measure to prevent the total dissemination 
of the staff and the collapse of all activities at the laboratory. 

~9.2 A new laboratory, built to international standards using classical technology 
(see Annex J ) should be plamed for construction when conditions permit. 
Ability to produce the following products should be included: 

~9.2.l Anthrax 5 x 10
6 

5.9.2.2 Blackquarter Z x 10
6 

5.9.2.J Brucella 0.5 x 10
6 

Capacity 

5.9.2.4 Brucella Antigen ix 10
6 

per 

S.9.2.5 Tuberculin 2 x 10
6 

annum 

The production of egg-origin vaccines should cease. 
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7.6. SWAZLAN> 17,J64Km2• 

6.1 Populatian Statiltics 

Millions % Growth Rate p.a. 

Human 0.67 J.4 

Cattle 0.63 

Sheep and Goats O.J5 

Pigs 0.014 

Poultry 0.7 

6.2 Main AnkMl 01111111 

6 .2.1 Ticks and tick-borne dise..,., anaplasnosis, pyroplasmosis, heartwater, foot 
and mouth disease, {prophylm:tic vaccination), nutritional disease, 
helminthiasis, rabies, Newcastle disease, blackquarter, brucella. 

6 .3 Orglni!atian of Veterirmy Senicea 

The Director of Veterinary Services heads up both production and health; there 
are four regional veterinary centres, each with J-4 sub-centres. Animal 
disease control policies revolve around the dip-tanks. 

6 .4 The Swazi Veterinary Market 

This is dominated by Government purchase (over 90%) in relation to disease 
control campaign. The annual market value is estimated at US $2.Jmillion 
lAnnex i.5, of which ectoparasiticides amount to 70%, FMO vaccine an1 other 
biologicals 9%, antibacterials 6.5%, anthelmintics 2~, the rest being growth 
promoters, coccidiostats, etc. 

6.6&: 
6. 7 Projected/Optimum Recprenwtta far Drug! m1d Vaccines to Vear 2000 

6.8 

These requirements are presented ir. Annex 1. As animal diseases programmes 
are well-ettabhshed and functioning satisfactorily, no greatly increased 
demand is fon:seen, particularly as the policy is to encourage de-stocking in 
the traditional sector. 

Canlideratian far Local Manufacture 

In the case of Veterinary pharmaceuticals there is no wish to establish local 
production. However, the general level of technical expertise is high and 
ancillary industries (milk procesaing and meat packing) are well operated and 

' efficient:y run. 

, The role of Swaziland in co-ordination of training should be bome in mind for 
, any regional animal health strategies, and in this context should be considered 
' as a training base in bacterial vaccine production, quality control and quality 
' auurance. 
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LESOTHO JO,J55Km2 

Population Statistics 

Millions % Growth Rate p.a. 

Human 1.5 2.J 

Sheep 1.2 

Goats 0.8 

Cattle 0.5 

Pigs O.OJ 

Chickens 1.0 

Dogs 0.165 

Main Animal DiH llH 

Sheep scab, nutritional disease, helminthiasis, rabies, Newcastle Disease, 
anaplasmosis, pyroplasmosis. 

Or_.illltian of Veterirw'Y Services 

There is a good coverage of extension services based on the sheep dip (202 dip 
tanks) network. There is a system of livestock improvement centres, livestock 
attendants and veterinary clinics. 

7 .4 The Veterimry Market 

Over 90% of the drugs arid acaricides are bought by the Veterinary 
Department. 

The annual requirement is about US $270,000, of which acaricides amount to 
39%, anthelmintics 36%, antibiotics 7%, biologicals 6%. The rest is made up 
of feed supplements, antiprotozoals, etc. 

7 .5 Constraints an Drug and Vaccine U!ag! 

There are no outstanding limitations but communications, transport and 
training (especially livestoci<: attendants) need strengthening. 

7 .6 & 
7 .7 Proiected/Optimum Rec!Jirement for Drug and Vaccine U!ag! to the Year 2000 

Details are summarised in Annex 1 • It is anticipated that there will be a 
general increase in drug and vaccine requirement to the year 2000 consequent 
on the policy of improved livestock production. 

Acar i~ides and anthelmintics will continue to dominate, but the use of rabies 
vaccine should be increased two to four timea. 
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7.8 Consideration for Local Production 

7 .8.1 Pharmaceuticals 

The Lesotho Dispensary Association is producing a range of basic 
pharmaceuticals but could be expanded and modified suitably to procese high­
valuE low-volume veterinary drugs. 

7 .8.2 Biologicals 

The Government laboratory produced Lasota Newca!de Disease vclccine on the 
basis of imported SPF eggs. The yield is 3 x 10 doses per year, under 
nimproved bench-scalen (see Annex 3 } conditions. The buildings and 
technology, staffing, in-pl'fJcess and final Q.C are inadequate, and no tests are 
carried out in the target species. 

7 .9 Disctmion 

Considering the size, geographical location and range of animal diseases in 
Lesotho it does not represent a realistic option for the production of 
veterinary biologicals or pharmaceuticals. Should the LOA introduce the 
production of sterile injectables, consideration could be given to the production 
of veterinary equivalents, e.g. antibiotics and steroids. 

7 .IO R8COrnmbndations 

Certain modifications to LOA premises and procedures have been 
recommended • 
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BOTSWANA 582,000Km2 

Population Statistics 

Millions % Growth Rate p.a. 

1-fuman 0.85 3.1 

Cattle 2.6 

Sheep mul Goats 1.1 

Chickens 0.85 

Main Anim9l 0111•11 

Nutritional disease, foot mld mouth diaease, tick-borne chease, anthrax, 
blackquarter, rabies, brucellosis, hydatidosis, ecchir.ococcosis, botulism m1d 
trypanosomiasis. 

8 .3 O!'glni!!tion of Y!!l!rinsy 5erYime 

All veterinary activities and trypanosomiasis control come tnter the Director 
of Veterinary Services. Animal Production is separate. 

8.4 The Veterirsy Market 

All purchases are mad& by the Veterinary Department for the country, t.'le 
main disease control campaigns being l'Ul free of charge to the livestock 
owners (FMO, anthrax, rabies and blackquarter vaccination). 

The Veterinary Market amounts to US $1. 72million (Annex 1 ) of which FMO 
vaccine comprises 73%, antibiotics 4' blackquarter vaccine 8%, anthrax 
vaccine 4%, anthelmintics 3%, the rest being made llP mainly of vaccines. 

8 .5 Canltrainta an Drug mnd V-=c:U. U1!g! 

8.6, 
8.7 & 

Transport and road conditions form the moat seriOU9 physical constraint. 
However, the principal consideration is the harsh climate and periodic 
droughts which completely over-ride all other facton. 

8 .8 Projected/Optimum Drug mld Vaccine Recprerr.-..is to the Year 2000 

These requirements aM summarised in Annex 1. The likely reduction in the 
use of prophylactic 1.accination against FMO, with the tuecess of current 
policies, means that the total veterinary market in Botswana is unlikely to 
expand significantly by the year 2000 in view of the dominance of this one 
product in the total veterinary market. 
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8.9.l Veterinary pharmaceuticals. 

There is no local production. 

8 .9.2 Biologicals 

The Botswana Veterinary Institute is an excellent modem virus vaccine 
laboratory s;;roducing Foot and Mouth Disease and Rinderpest vaccines to the 
hi~ lntemational Standards. 

There is considerabie excess capacity in the FMO laborato::y and the 
rinderpest vaccine production unit could be utilised for the production of other 
vaccine on a campaign basis. 

There is also ample space for additional high-security virus-vaccine production 
mits on site. 

8.10 Dilamian 

Within SAOCC this virus vaccine Laboratory is in a clus of its own, both in 
plant and equipment and the technical competence and discipline of the staff. 

8.11 Recommmdlltiana 

It is recommended that the B. V .L be further developed as a regional 
laboratory. 

8.11.l To expand the regional Foot and Mouth Disease Control Programmes. 

8 .11.2 To supply inactivated tissue-culture rabies vaccine to the SAOCC region on a 
progressive basis, labelling imported vials, followed '1y local filling from bulk 
and eventual local production. 

8.11.J Other viral vaccine of strategic importance within SAOCC. 

To carry out a feasibility study and costing to produce Blue tongue, African 
Horse Sickness, lumpy skin, goat pox, sheep pox, Rift Valley Fever and 
ephemeral fever vaccines for the SAOCC reg~on. 

A comparison of the COllt feasibility of producing these in a totally new unit on 
the B.V.I. site should be made with production on a campaign basis in the 
rinderpest vaccine suite • 
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9.1 

9.Z 

ZIMBABWE 

Human 

Cattle - Communal 
Commercial 

Sheep aid Goats 

Pigs 

Poultry - Broilers 
Layena 

Backyard 

Dogs 

.... AnirMl DilHlll 
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Millions 

8.25 

J.4 
1.7 

1.4 

.1 

15 
1.5 

JO 

l.J 

'9' Growth Rate p.a. 

Z.4 

" 0.5 

2 

5 

Ectoparasites and tick-borne diseases, trypanosomiasis, foot a mouth 
disease, malnutrition, anthrax, blackquarter, rabies, brucellosis, helminthiasis, 
Newcastle disease. 

9.J Org!niatian of Veterin!ry 5erYials 

There is a good veterinary infrastructure with emphasis on the extension 
services, backed up by diagnosis and research laboratories. 

9 .4 The Veterilmy Mmrket 

The veterinary market is divided roughly equally in value terms between the 
Government sector concentrating on scheduled diseases and the private sector. 
Apart from vaccines, most veterinary medicines (drug• and vaccines) are 
locally formulated. Government purchases are made on a tender buia, usually 
annually. 

The veterinary market value i• approximately US Sl0.4million l Annex f) of 
which acaricides account for 46%, anthelmintics 14%, foot and mouth disease 
vaccine 11%, antibiotics 6%, antiprotozoal drugs 1 • .5%, poultry vaccines 1.6%, 
the rest being other vaccines such as rabies, anthrax, brucelia etc. 

9 .5 Conc+".':;inta on Drui and Vaccine U!!rp 

F'oreign exchange is difficult but there is no over-riding constraint over animal 
disease control. Steps are being taken to improve the extension services to 
promote animal health in the communal sector. 

• 
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9.6& 
9.8 Projected/Optimum Cftg and V-=cine Recpliremmts tD the Yew 2IDJ 

App. 1/8 gives a summary of these requirements. It is anticipated that the 
anacnal disease control policies will contiooe to be implemented effectively 
and that the total market will approxir.Mltely double by the year 2(0). There 
will be a relative increase in drugs associated with livestock production, 
especially mlthelmintics, antibiotics and feed additives. 

CJ.9.J. Veterinary Pharmaceuticals and Acaricides 

Zimbabwe tas a oomber of IMemational-class pharmaceutical compm1ies 
procb!ing a whole r-. Clf tunat and vetel'il'&'f pharmaceutical products to 
the highest standards. 

A number were inspected, as a result of which two are proposed as suitable for 
consideration as sources of wider supply within SAOCC. namely:-

CAPS Pharmaceuticals, Harare - Pharmaceuticals 

Zimphos, Harare - Acaricides. 

9 .J.O Dilalma1 

In the case of both these compmies they have licensing agreements with Third 
Parties with access to research development and technical services. and in the 
case of Zimphos with a Company for distribution and Technical Servicing. 

9 .J.l Recammllmtion 

It is recommended that SAOCC explore the possibilities of using these 
companies as possible sources of supply within SADCC. and the suitability of 
maintaining existing licensing arrangements between these companies and 
licensors of tehcnology and distribution arrangements. 
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AND.A ca. 950,000<m2 

Pap•mt• St8tiltia 

Millions 'Ii Growth Rate p.a. 

t-bnan 8.ti 2.l 

Cattle 2.0 (-lO'li) 

Sheep and Goats 1.6 

Pigs .5 

M9in Animml DilHlll 

Malootrition, trypanosomiasis, tides, tick-borne disease, contagiOUI bovine 
pleuropnerJmonia, foot and mouth disease, rabies, ecchinococcolia, African 
Hone Sickness, brucellosis, tuberculosis. 

10 J The Ckglni!!ticn of Veteril•Y Senic:ea 

Apparently little structure ramains. 

10 A The Ango1!n V!t!riMrY Mlrkat 

There is no infonnation. 

10.5-
10.7 Market Conltrainb and_ PNjectian! to the Yes ZCllJ 

Until the security situation improves there is no prospect of improving animal 
health and increasing drug usage. 

10 Ji Local Manufacture 

10.9& 

There was a small veterinary biologicals unit at Huambo, producing mainly 
poultry biologicals. It has not produced anything for several years. 

10 .10 Oisa•ian and Reconwnendatian1 

Until the security situation improves, little can be done to help. When there is 
stability the facilities at Huambo .... 111 need to be examined to determine the 
feasibility of repairing and re-commissioning them. 
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8. AllillAL DISEASE P~IIEIRS 

Animal diseases are dominated by three of four over-riding conditions common 
within the SAOCC region. 

1 i'lltritional Disease 

2 Ticks and tick-borne disease 

J Trypmosomiasis and tsetse control. 

4 Foat and mouth disease 

Also widespread and of secondary importance. but nevertheless of great 
economic significance are: 

5 Endopar.Wtosis, nematodes, trematodes and cesstodes 

6 Miscell.-.eous bacterial infections causing pneumonia, diarrhoea, rr.astitis, 
septicaemia, etc. 

7 Infertility, usually resultant on a combination of factors, including specific 
disease, nutrition management etc. 

Of lesser overall importance, but nevertheless important, strategically, localy 
or sporadically are: 

8 Newcastle disease 

9 Blackquarter 

10 Anthrax 

11 Bovine pasteurellosis 

12 Brucellosis 

lJ Tuberculosis 

14 Rabies 

15 Contagious Bovine Pleuropneumonia 

16 Rinderpest 

17 African Swine Fever 

18 Blue tongue 

19 African Horse Sickness 

20 Sheep/Goat pox 

21 Lumpy skin disease 

22 Rift Valley Fever 

23 Malignant catarrhal fever • 
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Figure 1 
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Figure 2 
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Figure J 
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Figure 4 
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9. UGICllAL SDA'l'ECll$_mR •llDM'· DISEASE <DITIQI. VITRIM s•ncc 

There are a limited number of infectious diseases where a Regional Control Strategy 
is hi~y desirable, if not .-. absolute necessity. 

These include the following:­

F oot .-.d Mouth Disease 

Rabies 
Contagious Bovine Pleuropneumonia 

Rinderpest 

In respect of each of the above diseases the need for a regional approach has long 
been recognised, and in the case of Foot and Mouth Disease and Rinderpest, the 
control policies well established. 

Contagious bovine pleuropneumonia has been confined to Angola ootil recently when 
it spread to Zambia in 1970 and is also threatening Namibia. Since then a sanitary 
cordon with .-.imal vaccination in the Westem Province, and strict movement 
control has prevented any further outbreaks. The situation in Angola is unknown. 

9 .1 Foot and Mouth Disease 

Great strides have been made within the SADCC within the last 5 years in the 
regional st:ategy to control Foot and Mouth Disease. 

At the time of writing there is no clinical disease in the domestir : 'vestock in 
Swaziland, Lesotho, Botswana, Zimbabwe or the Republic of S. th Africa. 
Furthermore, Botswana, Zimbabwe and Swaziland are recognised as disease-free 
comtries to the extent that meat exports are permitted to the EEC. 

In Zambia, regular prophylactic vaccination campaigns are carried out twice a year 
along the Tanzanian border and near the Capriv1 strip. The last clinical cases were 
reported in 1982, until an outbreak in September 1986. 

In Malawi the main threat is on the Northern boundary with Tanzania, the last two 
outbreaks being in 1981 and 1982. 

In the south of the country there is a constant risk of introduction of FMD from 
neighbouring Mozambique, the last outbreak occurrng in 1985. Prophylactic 
vaccination twice a year is practised along the two boundaries. 

Mozambique. Although F r,ot and Mouth Disease has not been diagnosed for the last 
few years in the south of the country, the Kruger Park is regarded as a constant 
threat and vaccination along the border is practised when possible. A low enzootic 
state is believed to persist ir1 the Zambezi valley. 

Swaziland last suffeed an outbreak in 1969. Regular barrier-vaccination along the 
Mozambique border, together with zoosanitary measures have maintained the 
country disease-free since then. 

Lesotho is free from F'MO and surrounded by RSA, itself free. Tanzania is the one 
country witnin the SAOCC which is suffering from enzootic Foot and Mouth 
Disease, with occasional epizootics. At least four virus types are known to occur 
there, and large moving cattle populations present a constant risk both to the spread 
of disease within Tanzania and re-infection of neighbouring countries, especially 
Malawi and Zambia. 

• 
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Proposed Regional Strategy 

In vi-:w of the EEC meat import regulation, Botswana, Zimbabwe and Swaziland 
have little option to continuing systematic barrier vaccination in defined high-risk 
areas (e.g. roood game parks) coupled with strong zoosanitary measures as a basic 
policy, together with emergency plans for stamp-out, ring-vaccination and stand­
still measures should outbreaks occur. 

In both Malawi and Zambia little further protection could be provided other than, 
possibly, to carry out more effective FMD control measures in the Capr'··i strip (to 
assist Zambia) and to provide effective buffer vaccination and movement control on 
the Mozambique side of the border with Malawi. 

Therefore, on a SAOCC regional basis the only country where additional effective 
action can be taken is Tanzania. l'.1 Tanzania, Foot and Mouth Disease is recognised 
as the fourth most important animal disease (after nutritional deficiency, 
trypanosomiasis and tick-borne diseases). The cattle population is about 13,000,000 
head. 

It is recommended, therefore, that, for FMD control, Tanzania be identified as a 
· priority animal health objective within SAOCC:, and that a progressive strategy in 
its control should be developed along the following lines: 

l} Gaining field information on 0•1tbreaks, geographical, seasonal class of animal, 
etc. 

2} Collection of virus samples and their despatch for laboratory examination. 

J) Laboratory support to type the viruses responsible and carry-out serolog·cal 
examinations. 

4) Establish a local FMD diagnostic laboratory under the technical guidance of an 
appropriate regional laboratory. 

5} In parallel with 1, 2 and J (above} increase the use of vaccine in the high risk 
classes of animals including: 

5.1 Commercial dairy cattle. 

5.2 Commercial ranch cattle 
(These vaccination should be carried out twice a year with polyvalent 
vaccines, at least until more epidemiological knowledge is available). 

5.J The vaccination of trade cattle prior to movement, coupled with physical 
examination and quarantine. 

5.4 The regular mass vaccination of nomadic cattle (principally Masai). 

6) This phase of the strategy would take up to 5 years and should be accompanied 
by an economic study (benefit/costs analysis) and a detailed long-term plan 
regarding country-wide control (Phase 2). 

7) At this stage the decision could be taken on the desirability of local production 
versus bulk imports of vaccine or final product. 

8) It is suggested that Phase I would take 5 years and Phase 2 would take the 
following decade. 
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9) It is likely that the BVI would have capacity to meet the requirements for 
Phase I without any additional capital investment. 

10) The ability of the Kenya FMO Laboratory to supp~y vaccines containi~ stra~ns 
of FMO virus antigen appropriate for T anzanaa must be borne an mand 
especially in relation to the Masai cattle. 

Likely FMO Vaccine Off take 1986-2000 from BVI with/without Tanz.-.ia Canpaign 

1986 1990 2000 
OOO's OOC's OOO's 

Country Mono us$ Mono USS Mono us$ 
Dose OOO's -equiv. OOO's Dose OOO's 

BOTSWANA 3,600 1,080 2,400 960 2,400 1,200 

ANGOLA 150 60 150 75 

LESOTHO 

ZIMBABVIE 3,900 1,170 J,900 1,560 3,900 1,750 

MOZAMBIQUE JO JO 900 JOO 900 JOO 

MALAWI 190 209 JJO 330 360 396 

ZAMBIA 350 175 385 192 470 235 

SWAZILAND 140 40 140 50 140 60 

TANZANIA 300 210 9,000 4,500 10,000 5,000 

S.AFRICA 30 15 JO 15 JO 15 

STRATEGIC 
RESERVES EST. 1,000 JOO 1,000 400 1,000 500 

TOTALS 9,530 J,229 18,205 8,367 19,350 9,531 

{WITHOUT 
TANZANIA) 9,230 J,019 9,205 J,865 9,350 4,531 
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9.2 Rabies 

With the possible exception of Zimbabwe rabies is a growing problem within SAOCC, 
in part due to the increasing urbanisation within the region. 

Vaccination of dogs is the basis of control campaigns, together with destruction of 
strays and, sometimes, wild vectors. 

In almost all cases the control campaigns are I.Dier-resourced and a variety of 
vaccines of greatly varying quality are used. Some countries produce small 
quantities of vaccines in unpredictable amounts or quality. 

It is recommended that a regional strategy to the control of rabies be adopted and 
that all campaigns be based on good quality tissue culture vaccine containing at 
least 3 l.U per dose, thus affording three years protection. Such vaccines are also 
hi~y stable. 

In view of the expertise currently existing at the BVI it is proposed that the 
possibility of regional supply from this laboratory be examined for: 

1) Price of competitiveness 

2) Feasibility 

The regional requirement for rabies vaccine is great, but bearing in mind current 
resources limitation, the following are believed to be realistic estimates of offtakes 
by 1990 and projection for 2000. 

COJNTRY 1986 1990 2000 

Doses Doses Doses 

Tanzania 100,000 500,000 700,000 

Zambia J7,000 250,000 250,000 

Malawi 56,000 200,000 250,000 

Mozambique 20,000 100,000 200,000 

Swaziland 50,000 70,000 100,000 

Lesotho 20,000 40,000 60,000 

Zimbabwe JB0,000 700,000 1,000,000 

Botswana 50,000 50,00 50,000 

Angola 0 n 0 

TOTALS 713,000 1,910,000 2,610,000 

It is recommended that the development of the BVI aa a regional centre to supply 
rabies vaccine to the SAOCC should be made a strategic objective. 

Three phases shoud be studied: 

1) The importation of finished vials for local labelling and distribution. 
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2) The importation of bulk concentrate for local filling. 

J) The local production of rabies vaccine. 

In my agreement to Phase I there must be a simultaneous commitment to Phases 2 
and J. 

9.3 tiaderpest 

Rinderpest control is a subject of Pan African Policy and therefore it is 
not subject of this report. 

An ongoing well-established policy is in operation to cont~in and eventually 
eliminate CBPP. 
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There are a number of viral diseases of sporadic anJ/or local importance within 
SAOCC. for which vaccines are not readily available from any source due to the 

lack of regular demand on the world aarket, moreover the volume of products 
is saall. These include: 

Sheep pox 
Goat pox 
Lumpy skin 

Blue tongue 

Rift Valley Fever 

African Horse Sicknes 

MalignMt Catarrhal Fever 

Ephemeral Fever 

It is recommended: 

z x 106 doses 

1x106 doses 

0.5 x 106 doses 

o.z x io6 
doses 

0.1 x io6 doses 

0.1 x 106 doses 

That a feasibility study be carried out at the BVI to produce t:hne vaccines for the 
SAOCC region. 

a) Using the rinderpest-vaccine suite on a campaign basis. 

b) Constructing dedicated high-security production facilities on the BVI site 
adjacent to the present building for producing these vaccines. 

c) A combination of campaign production in the present rinderpest vaccine 
production suite and dedicated new facilities. 
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With the specific exceptions of the private sector in Zimbabwe, Zambia .-cl 
Swaziland, the application of veterinary drugs, acaricides and vaccines within 
SAOCC almost entirely exercised by the Government Veterinary Authorities of the 
Member COU1tries. Within ·~~ three COWlbies the private sector may purchase 
drugs ttwcugh commercial ci.anne~ but their usage for scheduled ciseases is 
controlled by government f'e9dation. 

With a few notable exceptions, the constraints on ctug and vaccine usage within 
SAOCC reflect the low priority afforded to animal disease control by the respective 
governments. The acute financial constraints imposed on the Veterirwy 
Authorities in U. majority of combies me .. that they are unable to carry out 
essential mtin-al hea!th activities such as maintaining good comnuUcations, 
adequate diagnostic services, disease monitoring systems, qmrantine, or stock 
movement controL 

At national level the difficulties of implementation of animal disease control 
po!icies represent the major iq>ediment to diseae control and hence the appropriate 
U1e of veterinary drugs and vaccines. 

Within the Veterit'B'y extension wvices the lack of investment has ca..-d majw 
difficulties at all levels. From u..port Md distribution of drugs, the availability 
of ecppment, the repair and maintenance of dip-tanlcs. the staffing of extension 
services, training of livestock attendants, monitoring dip wash concentrates, paraite 
remtance monitoring, farmer education etc., all aspects are sadly lacKing in "*'Y 
com tries. 

The lS\8vailability of drugs in certain countries may represent the over-riding 
constraints to drug and vaccine usage at the present time. But any long-term 
scheme to establish local production of veterinary crugs and biologicals rlMllt be 
linked to rational properly resourced animal disease control policies throurj1out the 
Member CCUltries. 

The question of Regional Strategies is largely outside the scope of this report as it 
impinges on Pan-African strategies in the case of infectious diseases such as 
Rinderpnt control, or other areas such as vector control, in the case of 
trypano10:niasis, (which is already the subject of a regional control policy). 
RegionaJ Policies will therefore only be referred to in the cues of Foot and Mouth 
Oiseale and Rabiess control. 

the constraints on drug dn drug and vaccine usage are illustrated in Table 
II. the number of crosses are indicative of the severity of the problem 
which cannot be reliably quantified, and they are deducted by team niembers 
on the base of information given by the national authorities. 
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12. !OSSIJILE LIClllSIK ~ POR 'DIE ACQUISlnOll Of' LOCAL VE'DltlBMY 

PUllMCIUTICAL. ACARICIDE AID BIOLOGICAL llAllUFACTUD Vl1Blll 

SADCC CCUllDIES 

It is strongly recommended that candidate licensors should be reputable commercial 
veterinary acaricide or biological manufacturers with appro;.;-iate qualifications 

Veterinary products .,d acaricides to be produced within SAOCC should be 
manufactured ooder conditions as dictated by good manufacturing practice and final 
product specifications should comply with intemational standards of safety, 
potency, efficiency etc., e.g., Eur.Ph; B.Vet.C. 

Tp of Licensing Arrangement 

Various types of licensing aJTS1gements could be considered. 

1) A tumkey project whereby the licensor is totally responsible for establishir.g 
local production and either hands over the going operation at an agreed point, 
u..Uy with a consultancy agreement, or continues on a management control 
basis. 

2) A technology-transfer contract whereby the local partne!" (Govemment, para­
statal or private) concemed assumes the role of main contractor being directly 
responsible for the site, services, buildings and utilities including the provision 
of test .,imals where necessary, under the direction of the licensor. 

The licensor is responsible for providing the outline specifications of the 
buildings and ancillary services and utilities and the detailed design .,d 
specifications of all process plant and equipment. He is also technically 
responsible for all aspects of the production process and quality control, 
including the provision of suitable raw materials for production and control, 
and the training of key staff. The licensor is responsible for the procurement, 
shipping, installation and commissioning of all process plant and equipment. In 
the case of the process, which includes the provision of suital" le seed materials 
(cells, viruses, bacteria, etc.) and challenge strains of organisms where 
necesaary. As in the case of a tum.key project, the completion of 
commissioning can be followed by a management contract or hand-over with 
or without a consultancy contract. 

J) Another option would be to invite commercial companies with suitable 
qualifications to produce locally for SAOCC. This would be less onerous and 
cheaper in the short-term but a careful study would have to be made r garding 
Jong-term implications of such a course. 

Recommendation 

It is recommended that licensing arrangements along the lines of Option 2 be 
pursued in the case of biologicals and either Option Z or J in the case of both 
pharmaceuticals and acaricides. 
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13. MCIIJ.AllY IEASflMS FOil ESTABLISBill: LOCAL VEIEIWWlY PIWlllACEUTICAL AID 

BIOLOGICAL PIODUCTIOll FACILITIES 

1) To establish new national industries. 

2) To develop new technologies. 

3) To develop centres of expertise and training which can be used in other areas. 

4) To be in control of the production of veterinary drugs cnl vaccines which are 
of strategic importance to the National Economies and which may not be 
available elsewhere. 

5) By the creation of new technologies, to reduce the dependency on outside 
sources for essential arugs and vaccines and possibly to save on foreign 
exchange. 

6J To be able to traae with foreign coootries in additional prodUct areas. 

14. QllSIDDATICllS l'Oll Cll>ICE OF Lii iilSOR l'Oll COIJ.A-A'TIOR Vl'D SADCC D 

ESTABLISllUG LOCAL YITDillARY PIWlllACEUTica PIOIJUCTI<* FACILITIES 

lJ The licensor should be a reputable commercuu veterinary pharmaceutical 
company with wide experience in animal-disease control. 

ZJ The licensor shouJa be tecnmcauy-oaseo w1tn a strong oeve1opment activity 
and access to new proaucts. 

JJ 1 he llcensor snouaa De ram111ar with the animal aaseases ana the range of 
veterinary proaucts and formulations suitable for the region. 

4J The licensor should be able to offer technical support in production 
development and quality control and prepared to accept trainees or teehnical 
and management staff of Licence. 

5 J The licensor should also be able to offer technical support to products in the 
field ana additional laboratory support where appropriate. 

Conlidl!lratian1 fer Omice of Liem.., fer Collabaraticn with SADCC in 

Eltabli!hinq Local Vetsinary Acllricidll Producticn F aciliti• 

1J The licensor should be a reputable veterinary acaricide commercial company 
with wide experience in animal-disease control. 

2J The licensor should be technically-based with a strong development activity 
and access to new products. 

JJ The licensor should be familiar with the animal diseases and the range of 
veterinary products and formulations suitable for the region. 

4J The licensor should be able to offer technical support an pr.lduction, 
development and quality control. 

5J The licensor should aJso be able to offer technical support to products in 
the field and additional laboratory support where appropriate. 
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Conlidllratiana for Choice of Liceo111r for Co ~tian with SAOCC in 

Ellabli!hing Local Veterirmry Biologic:al t1acb:tian F aciliti• 

l) The licensor should be a reputable Commercial Veterinary Biological Company 
with wide experience of the biological control of animal diseases. 

ZJ The licensor should be technically-based with a strong development activity 
and access to new products. 

JJ The licensor should be familiar with the animal diseases mid the range of 
veterinary vaccines suitable for the region. 

4J The licensor should be able to ofter on-going technical support in the 
proe1Uct1on, aeve1opment and quality cootrol ot veterinary biologicals and offer 
technological ana managerial traimng to employees ot llcencee. 

5} Tne licensor should also be able to offer technical assistance to biological 
prooucts an tne t1e1a ana aaamonal laiJoratory suppon wnere appropriate. 

15. CUDRIA POil ISTABLISW'l OF LOCAL PIODUCTIOB F.ACILinlS 

In che following two tables (Table III-IV) scores from - to +++ are indi­
cations of merit on a comparative basis. No score denotes lack of adequate 
information. 
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CUTIUA toa ml IST'UJPD ft OP LOCAL PIODUCTI09 F.ACILITUS 

COUNTltY ta:I 
:::» Q 

< a z < llol .... .... < 0 z 3 z < .... IG ..J :z: < IG < 
CONSIDERATION < .... 3 ::E .... ~ 3 < ..J 

N IG < < N 0 Ul IG 0 z ~ ..J N < Ul ~ ::E 0 
< ~ i 3 (Ill 0 .... ~ ~ N UJ ..J IG N 

1. Domestic requirement ++• + + + + + + ++ 

2. Disease control campaigns + ... + +++ +++ +++ 

J. Diagnostic facilities + +• + +++ + +++ +++ 

4. Extension services + +• + ++ ++ ++ +++ 

s. CC>m11Unications system + + + ++ + + ++ 

6. Storage and distribution system + ... + +++ ++ +++ +++ 

7. Available premises/land for expansion +++ + +++ +++ +++ 
-
8. Available technology to utilise ++ + + +++ 

9. Trained personnel available ++ + + +++ 

10. Site, services, utilities, to be shared ++ + ++ +++. 

11. Ability to carry-out quality control ++ + +++ +++ 

12. Reliable rav material supply + 

a) Imported ++• +++ 

b) Local +++ 

13. Availability of ancillary industries, + + +-1 + +++ 

eg. electronics, glassware, packaging 

• 
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Table IV 

!OR ftTDlMIY BIOLOGICALS 

1111 
COUNTRY ::» Q 

< a z < 1111 ... ... < 0 ~ 3 z < ... IQ ..J ::c ia < 
< ... 3 ~ ... ... 3 < ..J 

CRITERIA N ia < N 0 Cl) ia 0 z ~ ..J N ~ 
Cl) ... ::c CJ 

< ~ ~ 1111 5l ... z ... N Cl) ..J N < 

1. Domestic requirement ft-++ + + + + + + ++ 

z. Disease control campaigns + ++ + +++ +++ +++ +++ 

3. Diagnostic facilities + ++ + +++ + +++ +++ 

4. Extension services + ++ + ++ ++ ++ +++ 

s. C01m11Unication systea + + + ++ + + ++ 

6. Storage and distribution sys tea + ++ + +++ ++ +++ +++ 

7. Available premises/land fer expansion +++ +++ + +++ + + +++ + 

8. Available technology to utilise + ++ - + - +++ 

9. Trained personnel available + ++ - + - +++ • 
10. Site, services, utilities, to be shared +++ ++ - + + + +++ + 

11. Ability to carry-out quality control + ++ - + - +++ 

12. Reliable raw material supply 

a) Imported + + - + +++ ++ 

b) Local + + - +++ + 

13. Availability of ancillary industries, + + + ++ +++ 

e.g, electronics, glassware, packaging 
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Annex I 

VETERINARY DRUGS AN:> VACCl'IES: CONSOUDA TED USE (1986) AN:> E$TIMA TED CPTIMAL 
REQUIREMENTS (1990 and 2000) * 

cou-rrRY: SAOCC REGION-

ORl.C/BIOLOGICAL YEAR 
1~6 l~O 2000 

lNTS VALLE l.NTS VALLE LNITS VALLE 
l.JS$000's USSOOO's USSOOO's 

Ecto~asiticims 

11,21~ 15,677 21,448 

Anthelmintics 

2,498 J,JJ5 9,200 

Antibiotics 

J,051 4,170 6,585 

Ant!J!rotozoons 

1,711 J,714 5 814 

Feed Additives 

, '20 2JWI 4.670 

SU3-TOTAL 20,691 29,744 47,087 

Biologicals 
(doses x 000) 
FM:> 8.660 2.858 17,025 6.469 18.170 8.722 
Rinderoest 4.726 331 2.575 206 2,795 279 
Rabies 71J 466 l,922 l,lf.t) 2,620 I.n2 

~Pn1•UPv u,....,.;nRlll 191 'il q 776. 
• - 1•111 

fJ.76. 771 7nn 71'1; 

Other viral vacc. 
(Rift Valley Fever 
African Horse 
Sickne• etc) 1.283 385 3,500 1,225 4,000 1.800 
Blackauarter 4,~9 :>\JU 10,874 l,JO) 12,053 1,687 
Antnrax 7.Z85 U.H 14,905 l, /tJ'I 16.401 Z.l'l6 
Bruce Ila 1,006 201 Z,429 559 2.712 81J 

1 Pasteurella 675 67 J.240 389 J,750 525 
8otulism 1.000 LOO L-mn 1 I'll i.mn 1!!.n 

SUB-TOTAL 5,910 13,bJl 18,897 

TOTAL ?.S,.SO l ~3,J7; 65,984 

~Mainly NOV 
•Taking 'optimistic' viewpoint on tiie requirements of Tanzania, Zambia, Malawi and Mozambique 
•• A11uming US$ inflation at 15% to 1990 and a further 3:1"~ to 2000 

I 
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VETERINARY DRUGS AN:> VACCl'IES USED (1986) AND ESTIMATED OPTIMAL 
REQUIREMENTS (l 9'JO and 2000) 

COUNTRY: TANZANIA 

ORUGIBIOLOGICAL YEAR 
1986 19'JO 2000 

Ul'ITS VALLE UNITS VALLE lNTS VALLE 

ussooo•s ussooo•s ussooo•s 

Ectol!!!:asiticides IMMERSIONS IMMERSIONS IMMERSIONS 

Toxaphene lJOM* 2,900 lOOM 2,JOO 

Organo-phos.>horous 6M 600 lOOM 2,500 150M 4,000 

Amidine pyrethroid 
lOOM J,000 

Anthelmintics DOSES DOSES DOSES 

1,200,000 250 2,400,000 500 4,800,000 1,000 

Antibiotics DOSES 1,500 DOSES 2,000 DOSES J,000 

Tetracycline 5,000,000 6,250,000 9,400,000 

Other 1,250,000 1,550,000 2,300,000 

Ant!J:!rotozoons 

Samorin 2,000,000 1,000 4,000,000 2,000 6,000,000 3,000 

Berenyl J0,000 250 15,000,000 500 900,000 750 

Bu telex 0 100 500 

Feed Additives 
150 200 250 

SUB-TOTAL 6,750 10,030 15,500 

Biologicals (doses) 
FMO 300,000 210 9,000,000 4,500 10,000,000 5,000 

Ri.nderpest 4,856,000 325 2,500,000 167 2,700,000 181 

Rabies 100,000 60 c;oo,ooo X>O 700,000 420 

Poultry vaccilll:ls 5,000,000 JO 40,000,000 240 60,000,000 360 

Other viral vacc. 
(Rift Valley Fever 
African Horse 
Sickness etc) 732,000 190 999,000 257 1,180,000 307 

Blackquarter 1,500,000 90 6,800,000 408 7,539,000 452 

Anthrax 1,500,000 135 7,461,000 671 8,298,000 747 

Brucella 0 1,220,000 366 1,318,000 395 

?asteurella 0 Z,500,000 500 3,000,000 600 

Botulism 0 0 0 

Others 0 0 20 0 ?5 

SUB-TOTAL 1,040 7,429 8,:i97 

TOTAL 7,790 17,459 23,987 

~ H million units 
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VETERINARY DRUGS ANO VACCJNES USED (1986) ANO ESTIMATED OPTIMAL 
REQLJJ~EMENTS (1990 and 200) 

COUNTRY: ZAMBIA 

DRUG/BIOLOGICAL YEAR 
1986 1990 2000 

UNITS VALUE l...ll'llTS VALUE UNITS VALUE 
US$000's US$000's USSOOO's 

Ectol!!!:asiticides 

Organo phosphorous 1,100 2,655 4,000 
Ami dines 
Pyrethoid 

Anthelmintics LITRES 

6,000 500 12,000 1,000 1,800 1,500 

Antibiotics DOSES 

Tetracycline 500,000 650 1,000,~0 1,000 1,500,000 1,500 
Others 150,000 

Antiprotozoons 

Samorin 680,000 340 1,000,000 500 1,000,000 500 
Berenyl 320,000 160 500,000 250 500,000 250 

Feed Additives 

450 600 800 

SUB-TOTAL 

3,200 6,005 7,050 

Biolo icals 
doses x 000) 

FMO 350,000 175 385,000 192 470,000 235 
Rinderpest 40,000 12 44,000 13 58,000 17 
Rabies 37,000 66 250,000 150 250,000 150 
Poultry vaccines 643,000 106 31,900,000 528 41,000,000 714 
Other viral vacc. 
(Rift Valley Fever 
African Horse 
Sickness etc) 
Blackquarter 1,200,000 144 1,350,000 162 1,750,000 210 
Anthrax ~85,000 73 544~000 Bl 703,000 105 
BrLCeUa 240,000 72 264,000 79 316,000 95 
Pasteurella 250,000 37 250,000 37 250,000 37 
Botulism 
Others & PPLO 20 25 35 

SUB-TOTAL 

799 1,267 1,598 

TOTAL 

3,999 7,272 8,648 



- )6 -

VETERINARY DRUGS ANO VACCINES USED (1986) ANO ESTIMATED CPTIMAL 
REQUIREMENTS (1990 and 2000) 

COUNTRY: MALAWI 

DRUGJBIOLOGICAL YEAR 
1986 1990 2000 

UNITS VALLE LNTS VALLE lNTS VALLE 
U5$000's USSOOO's ussooo•s 

Ectoparasiticides UT RES 

Arsenic and Toxaphene 120,000 6J 
OR 
Ami dine 5,000 15 125,000 J40 250,000 

Anttelmintics DOSES 

150,000 JO J00,000 600,000 120 

Antibiotics 

120,000 40 240,000 80 480,000 160 

Antiprotozoons 

Silmorin 47,000 lJ 150,000 15 150,000 15 
Berenyl J4 

Feed Additives 

55 90 90 

SUB-TOTAL 250 720 1,200 

Biole:;cals 
(doses 
FMC 190,000 209 300,000 JJO 360,000 396 
Rinderpest 100,000 6.7 Jl,000 2 87,000 z 
Rabies 56,000 JJ.6 200,000 120 250,000 150 
Poultry vaccines J,589,000 12.l 9,700,000 47 17,800,000 80 
Other viral vacc. 240,000 60 250,000 67 350,000 94 
(Rift Valley Fever 
African Horse 
Sickne• etc) 
Blackquarter 26,000 2.4 J00,000 Z7 J00,000 27 
Anthrax 0 0 100,000 11 100,000 11 
Brucella 6,000 1.8 115,000 J4 138,000 41 
Pasteurella 0 50,000 7 50,000 7 
Botulism 0 0 0 
Others 0 10 12 

SUB-TOTAL 

326 655 820 

TOTAL 

576 1,.375 2,020 
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VETERINARY DRUGS A1'0 VACCINES USED (1986) A1'0 ESTIMATED <PTIMAL 
REQUREr...ENTS (1990 and 2000) 

COUNTRY: MOZAMBIQLE * 

DRUG/BIOLOGICAL YEAR 
1986 1990 2000 

UN:TS VALl.£ LNTS VALl.£ LNTS VALLC 
• USSOlO's USSOlO's USSOOO's 

EctoPW&siticides 

500,000 261 500,000 712 

Anthelmintics 

10 50 100 

Antibiotics 

15 50 100 

Antiprotozoons 

15 600 

Feed Additives 

10 50 50 

SUB-TOTAL 

50 au 1,562 

Biolo~caJs 
(doses 
FMD 30,000 JO 900,000 JOO 900,000 JOO 
Rinderpest 
Rabies 20,000 z 100,000 20 200,000 40 
Poultry vaccines 
Other viral vacc. 100,000 -~ 1 nnn nnn ""' .,, nnn l'V'tn 1.n 

.. .,1.ct,1'•1-- ... ~ ~ .. t;t"" ... ~':W-- ..... 
(Rift Valley Fever 
African Horse 
Sickne• etc) 
BJac-kquarter 0 0 500,000 50 500,000 50 
Anthrax 0 0 J00,000 JO 300,000 JO 
Bruce Ila 0 0 20,000 5 J0,000 75 
Pasteurella 0 
Bot1Jlism 
Others 10,000 1 20,000 :! J0,000 J 

SUB-TOTAL 

JS 427 470.5 

TOTAL 

88 l,238 2,032.5 

*These figures are highly speculative as they depend on stability in the country and re-establishment of 
the veterinary cervices and disease control campaigns. 
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VETERINARY DRUGS MO VACCt£5 USED (1986) Al'D ESTIMATED OPTIMAL 
REQUREt..£NTS (1990 and 2000) 

COUNTRY: SWAZILAl'D 

DRUG/BIOLOGICAL VEAR 
1986 1990 2000 

UNTS VALL£ LNT: VALL£ LNTS VALL£ 

USIJOO's USIJOO's USSOOO's 

Ectopm-asiticides 

1,600 1,700 1,800 

Anthelmintics 
50 60 80 

Antibiotics 

150 180 200 

Ant!l!rotozoons 
5 5 10 

Feed Additives 
295 200 320 

SUB-TOTAL 

2,100 2,245 2,410 

Biolo~cals 
(doses 
FMC 140,000 40 140,000 50 140,000 60 

Rinderpest 
Rabies 50,000 50 70,000 70 100,000 100 

Poultry vaccines 
Other viral vacc. :::o 20 20 

(Rift Valley Fever 
African Horse 
Sickness etc) 
Blackquarter 70,000 14 70,000 14 70,000 14 

Anthrax 
Brucella 10,000 2 10,000 2 

Pasteurella 
Botulism 
Ottiers 24 24 24 

SUB-TOTAL 
150 180 110 

TOTAL 
2,250 2,425 2,630 
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VETERINARY DRUGS MD VACCNES USED (1986) A"I) ESTIMATED CPTIMAL 
REQUREMENTS (1990 and 2000) 

COll'llTRY: LESOTHO 

ORUG/BIOLOGlCAL YEAR 
1986 1990 2000 

LNTS VALL£ l.NTS VALL£ lNTS VALL£ 
• usmoo•s ussooo•s ussoooas 

Ecto.,.-asiticides LITRES 

Diazinon ll,?00 116 ll,200 120 12,000 lJO 

Anthelmintics 

108 120 lJO 

Antibiotics 

21 25 25 

Ant!l!rotozoons 

l l l 

F' eed Additives 

5 8 10 

SUB-TOTAL 

251 274 296 

Biol:;cals 
(doses 
F'MO 
Rinderpest 
Raoies 20,000 8 40,000 16 60,000 30 
Poultry vaccines 
Other viral vacc. 
(Rift Valley F'ever 
African Horse 
Sickness etc) 
Blackquarter 68,000 J 80,000 4 80,000 4 
Anthrax 
Brucella 
Pasteurella 
Botulism 
Others 7 a 10 

SUB-TOTAL 

18 28 ~ 

TOTAL 

296 304 J40 
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~TERINARY DRUGS AN> VACCl'£5 USED (1986) MD ESTIMA TEO CPTIMAL 
REQUREMENTS (1990 and 2000) 

CQU'llTRY: BOTSWANA 

DRUG/BIOLOGICAL YEAR 
1986 1990 2000 

l.HTS VALL£ lNTS VALL£ lHTS VALL£ 

USSOOO's USSOOO's ussooo·s 

Ectoparasiticides 

AmithZ 2,000 17 ?,500 21 J,000 26 

Anthelmintics 

J6.000 50 40,000 55 50.000 70 

Antibiatics 
75 85 100 

Antiprotozoons 

Feed Additives 
50 50 50 

SlB-TOTAL 
192 211 2116 

Biologicals 
(Mono doses) 
f"l\C)it J,600,000 1,080 2,400,000 960 2,400,000 1,200 
Rinderpest + J,000,000 100 J,000,000 100 3,000.000 100 

Rabies** 50,000 25 50,000 25 50,000 25 

Poultry vaccines 
Other viral vacc. 
(Rift Valley Fever 
African Horse 
Sickness etc> 
Blackquarter 1,400,000 136 1,000,000 100 1,000,000 100 

Anttnx 1,500,000 67 2,500,000 100 2,500,000 100 

Bruce Ila 500,00 75 ~00,000 75 500,000 75 

Pasteurella 400,000 14 400,000 14 !&00,000 14 

Botulism 
Others 500,000 }6 500,00 }6 500,000 36 

SUS-TOTAL 
l,S33 l,~ZJ 1,663 

TOTAL 
l,72S l,634 l,~9 

• To this must be adde~ exports of some 6.Jmillion monovalent-equivalent doses for a value 
of about USS Zmillion. 

- These fiCJJreS would cnange dramatically if the regiom~: rabies strategy (See Appendix) 

were adoptea. 

• These are intended for export. 
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VETERINARY DRUGS AN:> VACCl'£S USED (1986) AN> ESTIMATED CPTIMAL 
REQUIREMENTS (1990 and 2000) 

a:JLNrRY: ZlteABWE 

OR~.'BIOLOGlCAL YEAR 
1986 1990 2000 

l.NTS VAL.LE l.NTS VALLE l.NTS VALL£ 
USSOOO's USSOOO's USSOOO-s 

Ectoparasiticides 

Amidi .. 
o. Phosphorous 190 4,IDJ 5,llJO 8,llJO 
Pyrethroid 

Anthelmintics 

Round 
Flukicide 1,500 5 l,IDJ 7,000 
Combi,.tion 

Antibiotics 

T etracycli,. 
Pen/Strep z 600 2 750 4 1,500 
Suphas + Comb. 

Ant!l!rotozoons 

Samorin 60 
Berenyl 80 150 zoo 
Others zo 
Feed Additives 

Coccidiostats l,ZOO 1,500 J,000 
Growth Promoters 

Sl.B-TOTAL 

8,260 10,000 Z0,500 

BioJogicals 
F'K> J.9 1,170 J.9 1,560 J.9 1,750 
Rinderpest 
Rabies 0.38 76 0.7 161 10 JOO 
Poultry vaccines 76 166 0.85 213 100.0 '26 
Other viral vacc. 0.22 66 0.25 90 0.3 100 
(Rift Valley F'e"er 
African Horse 
Sickne• etc) 
Blaclcquarter 0.8 JS 0.85 50 0.9 65 
Anthrax J.8 125 .:..o 152 4.5 222 
8rucella O.J5 J2 0.4 :ii 0.5 r,1 
Pasteurella 0.025 10 0.04 18 0.05 JO 
Botulism 0.5 25 0.5 29 0.5 J7 
Others .:i74 637 914 

SUB-TOTAL 

2,182 2,951 J,811 

TOTAL 

10,442 12,951 24,Jll 
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SADCC PROGRiu-iitE FOR ESTABLISllllENT or REGIONAL PRODUCTION or VETERINARY MAMMALIAN BACTERIAL VACCINES 
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VETERINARY BIJLOGICAL PR .. .&JUCTION 

DEFINITIONS 

1) Improvised Bench Scale 

1.1 Building Design and Purpose 

This is usually quite oosuitable to meet any present-day standards of 
operation, disease security, workang procedures, discipline etc, and is quite 
often shared with other activities e.g. diagnosis. 

1.2 Manufacturing Standards 

These are usually totally inadequate to meet international standards, in­
process control batch reproducibility, quality control, security from cross 
contamination. Animals and test facilities are usually inadequate. 

l.J Technology 

The Technology is usually rudimentary and improvised, leading to a high 
failure rate, intermittent production, or the issuing of sub-standard products. 

1.4 Equipment 

Equipment is usually bench-scale and inappropriate for routine production, for 
exPmple lacking means of validation, and often in a poor state of repair. 

1.5 Staff Training and Organisation 

Staff are usually lacking in expert training, have to perform several tasks, 
sometimes quite different, eg. diagnosis. 
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VETERINARY BKlLOGICAL PRCDl£TD'll 

OEFINITIONS 

2) Classical Production Methods 

2.1 Building Design and Purpose 

The building is correctly designed with proper segregation of activities and 
types of products with separate quality control and animal facilities all to 
international standards. 

2.2 Manufacturing Standards 

Prlduct specifications, manufacturing conditions, discipline and quality 
control are all to international standards. 

2.J Technology 

The technology is well-proven, simple, reliable and capable of regular batch 
production. 

2.4 Equipment 

The equipment is oosophisticated, dependable and readily maintained. It does 
not require highly skilled staff to operate or to service. 

2.5 Staff Training and Organisation 

Senior posts are filled by trained graduates with dee[ .... -:,ted activities, and are 
supported by trained technicians. On-site training is continuous with ex­
patriot involvement during commissioning and periodically thereafter. 
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VETERINARY BIJLOGICAL PROOLCTIJN 

DEFINITIONS 

J) Sophisticated Technology 

J.l Building Design and Purpose 

The building is correctly designed with proper segregation of activities 
and types of products, with elaborate support utilities. Separate quality 
control and animal facilities are provided to international standards. 

J.2 Manufacturing Standards 

Product specifications, manufacturing conditions and efficiency, discipline 
and quality control are all to international standards. 

J.J T echno!ogy 

ThP. teclvlology is sophisticated with delicate ancillary (e.g. electronic) 
equipment. It is capable of producing high-quality vaccine on a regular 
basis to international standards. 

J.4 Equiement 

Tre e'1Jipment is sophisticated and requires expert operation and servicing. 

J.5 Staff Training and Organisation 

Considerable overseas and on-site training is necessary for the key staff. 
Intermediate staff require both biological and mechanical training. Senior 
staff have dedicated functions and training is continuous. Ex-patriot installation, 
commissioning and continued supervision is needed. 
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CPTIONS ~ VETERINARY BACTERIAL VAa>E SUJPL Y \\111-.a SAOCC 

-1.3 

1.4 

1.4.l 

1.4.Z 

1.4.J 

1.4.4 

1.4.5 

1.5 

1.5.1 

1.5.2 

OPTION 1: Local Formulatioo and Fillinq*/Quality Control 

SUMMARY OF CAPITAL COST ESTIMATE** 

Plant and Major Equipment 

Buildings 

Administratioo 10lm2 

Blending-Fillirg Cold Store 194m2 
'~ 

224m2 Preparatioos, st~rage, incinerator 

Quality Cont!'Ol 83m2 

Animal Testing 214m 2 

TOTALS 816m2 

Manpower/Training/T echr. ·-::al Assistance 

r·-.iining 

E:r-patriot Technical Assistance 

GRAN) TOTAL 

Estimated budget cost us $ 1,357,000 

us s 
OOO's 
370 

91 

227 

196 

82 
213 

8.U 

78 

96 

1,357 

N.B. Due to the highly variable cost of transfer of production technology 
from a third party it is excluded from this estimation. 

* For Products and Quantities see 1.1, and for Production Processes 1. 2 in 
Annex 4 

** Excluding taxes and duties • 
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1.1 Proclacts ... Qaltiti• 

For these considerations 50 per cent of the SAOCC's estimated regiooal 
requirements of bacterial vaccines (to theyear 2000) .rere taken as a 
basis. 

1.1.1 Anthrax Vaccine 
(Baciilus anthracis, live avirulent sprres in liquid) 

ArnJal requirement: &million doses, 8000L buf< vaccine prepared in 8 x 
lOOOL batches. 

Pack size 50 x lml and 100 x lml per pack 

Total no. of packs: 80,000 x 50ml packs (4000L) 

40,000 x lOOml packs (4000L) 

Ll.Z Blackquarter/BlackJeg Vaccine 
Unactivated CLchauvoei culture adjuvanted with aluminium salt) 

ArnJal requirement: 7milllon doses, 140XL bulc vaccine prepared in 14 
batches. 

Pack size 50 x Zml and 100 x Zml per pm:k 

Total no. of packs: 70,000 x lOOml packs 
35,000 ~ ZOOml packs 

·Ll.J !jaemorrhagic septicaemia Vaccine 
(Inactivated P.multocida type E culture adjuvanted with aluminium salt) 

Amual requirement: Zmillion doses, 4000L bu.I< vaccine representing 4 
batches. 

Pack size: 50 x Zml and 100 x Zml per pack 

Total no. of packs: Z0,000 x IOOml packs (2000L) 
10,000 x ZOOml packs (ZOOOL) 

1.1.4 Diluent 
(for lyophilised Br.abortus 519 vaccine) 

Amual requirement: for L4million closes, 1400L diluent, representing 4 
batches and 16 fi Hing lots. 

Pack size: for 10 doses, nominal lOml/pack 

Total no. of packs: 140,000 x lOml packs. 

• 
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1.2 Procb:tion Proc a •es 

All processes are implemented on a campaign basis, ie only one vaccine 
is handled at any one time, followed by decontamination before 
begiming a new campaign. 

1.2.1 Antigen concentrate is imported in bulk and stored at z-a0c til 
required. 

1.2.2 Preparation of :X.lk vaccines 

1.2.J 

These are prepared from antigen concentrates which are supplied 
complete with blending instructions. 

2 x 1200L jacketed, blending vessels are installed in the blending rocm. 
These are used in parallel but one Jagging 7 days behind the other with 
respect to the stage of preparation of the same vaccine. 

Following preparation of bulk vaccine (Day 1) it is held in blending 
vessel for 11 days (Days 2-11) and kept at 2-8°C using chilled water via 
the jacket of the vesseL On day 12 bulk is filled out directly and on 
days lJ-14 the vessel is washed, sterilised and made available for new 
batch. One batch of bulk vaccine is prepared per week. 

To calculate a time frame of the blending campaign and occupancy of 
blending rocm each vaccine is considered under the following headi~ 

Name of vaccine: vobme of batch; number of batches; utilisation of 
blending vessel by each batch; duration of blending-filling campaign 
using two vessels. 

Anthrax Vaccine: 500L; 16 batches; 14 days; 18 weeks. 

Blackquarter Vaccine: lOOOL; 14 batches; 14 days; 16 weeks. 

Haemorrhagic septicaemia Vaccine: lOOOL; 5 batches; 14 days; 7 weeks 

Diluent for 519 Vaccine: 400L; 3 batches; 24 days; 8 weeks. 

Because of the use of the two blending vessels the blending room is 
occupied for 49 calendar weeks in the year for the preparation of three 
vaccines and one diluent. Remaining weeks are taken up by holdiays 
and decontamina~ion procedures between production campaigns. 

Filling and Closing 

To sa1.e on storage vessels (ca. $12,000 for a 250L vessel) and cold 
storage space fC'r bulk vaccine pending on tests, calculated :-isk is 
taken and vaccine is filled out directly from the blending vessel after a 
provisional sterility test at 11 days. To save on cost of quality 
control of filling lots the aim is to fill out the batch in a single day. 

One person feeds containers to automatic filling machine with a 
capacity of 1000-1200 packs per hour. A team of th:-ee people required; 
work in two shifts may need to be cons~dered. 

Vaccine containers are polyethylene packs of 25,50, 100, 250 or 500ml 
capacity which are delivered sterile by the manufacturers. 

To calculate the time frame for filling campaigns, and occupancy of 
filling room, these are considered under the following headings. 

I 
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Name of vaccine: vobme of bulk vaccine for filling; pack vobme; 
rumber of packs filled out per day; occupancy of filling room in each 
working week; duration of each filling ca~aign; 

Ant ... "'8x: 500L; 50ml; 10,000; 1 day; 8 weeks; 
500L; lOOml; 5,000; l day; 8 weeks 

Blaclcquarter: lOOOL; lOOml; 10,000; l day; 7 weeks 
lOOOL; 200ml; 5.000; l day; 7 weeks 

Haemorrhagic septicaemia: llXKIL; lOOml; 10,000; 1 day; 2 weeks 
lOOOL; lOOml; 5,000; l day; l weeks 

Diluent for Sl9 Vaccine: lOOL; lOml; 10,000; 4 dayg; J weeks 

Filling room is thus occupied one day per week for 35 weeks (for 
vaccines) and for 4 days per week for J weeks for diluent, 38 weeks in 
all. 

L2.4 Labelling, inspection ar.d packaging 

Applicable for any vaccine or diluent originating from one batch. 

Number of packs for labelling: 5,000 - 10,000 

Number of packs for packaging: 5,000 - 10,000 

Time taken by one person in each working week: labelling l day, 
inspection and packaging 2-J days. , 

1.2.5 Storage of filled products pending on tests (2-8°C) 

Each batch of a product requires storage, whilst pending on tests for its 
release for use. Since several batches are produced during the time of 
testing of the first batch, these accumulate til the first batch is 
released. Stocks, pending on release, stabilise at that level before 
depleting after the production of the last batch. 

For storage space of filled products three ti~es its bulk vo.fme was 
taken, allowing for passages (eg, !DOOL, Jm requiring Jm storage 
space). For calculating floor area, products are stored l.5m high. 

Before release, storage space requirements of products are sequential in 
time, with some overlap. 

Anthrax vaccine must be adequately segregated in storage from all 
other products. 

Time frame for occupancy and storage space req•Jirements in cold store 
is considered as follows. 

Duration of storage for sach batch: total storage time for each product 
before release; storage space per batch; maximum storage space for 
each product; maximum floor area for each product. 

3 J 2 Anthrax: 5 weeks; 21 weeks, l.5m ; 7.5 ; 5m • 
J 3 2 Blackquarter: 6 weeks; 20 weeks; Jm ; 18m ; 12m 

Haemorrhagic septicaemia: 3 weeks; 8 weeks; Jm3; 9m3; 6m2 

Diluent for 519 vaccine: 2 weeks; 6 weeks; o.em
3

; 2.4m
3

; 2m
2 
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Since the cold storage requirement of vaccine, before release, is 
sequential in time, maximum demand is determined by ~ most 
volJminous Pnfucl, ie, Blackquarter vaccine, occupying 12m floor 
area. The 5m area for Anthrax segregated from other products is 
additional 

Storage of released products (2-8°C) 

Released products require same storage space as before release • 
However, their requirements are not necessarily sequential in time. 
For maximal safety cold storage facility is p~ for ~ 
storage of all p~ts requiring a to~l of 58m iAnthrax 16m ; 
BJackquarter 28m , Haemorrh.septic. lOm , DilJent 4m ) • 

.. 



l.l PLANT Af'D MAJOR EQUIPt€NT 

OESCRIP TION QTY SPt:CIFICA TION JUSTIFICATION ES'r.COST 
(US$) 

Watdr deioniser plant l Output 500-JOOOL/h depending on To c1emlneral111e watnr for cUstlllatlon 
complete with uutomatic water hardness. Effluent purity: 0.05ppm, (required for vaccine blending), 
regenerator ::iiJica and oil ppm co2, pHG.5-7. gen~rlitlon of steam nmJ tor rinsing 

8,000 of glassware. 

Ho1ding tank l 2000L polypropllane tank. For storage of deionised water 2,500 

Boiler l Oil-fired, woter tube, steam !>oiler, Steam Is required for sterllls11tlon of blending 
fed with deionised water, qenerating VBSSOI (150kg/h) via the jBcket. 
200kg/h particulate matter-free steam. 2),000 

Oil tank l lOOOL mlld-at~el tank. For storBge of fuel for boiler. 1,200 
..., 

Fully autom&tic l Electrically lleat1~d, fully automatic To provide pyrogen-f ree dist 1 llec1 fl' 

water :>till still requiring deionised water. water fur vaccine prepnration anc1 
Examplm Finn Aqua 75E-4. vaccina dllufmt. 
Capadty: 75kg/h. Conductivity: 
0. 5-2.0uS/cm. Consumption of electrlclty/h 
15.6Kw. Fce<.J water at 15.2 lOOkg/h 25,000 

Water storuge tank 2 lOOOL each, stainlells steel tr.mk Preparf:Jtlon of bulk vaccines from antigen 
complete with complete with ahsolutH filters at in und concentrater1 requirer. the 11su of pyrugcn ·free 
in:.ulatiun outlets. Temp. maintained at ao0 c. sterile distilled watnr, which haa Ileen 

stored undur defined conditions. 12,000 

Heaters fur "L Thermai::tatically cll11trolled emurslon- To molntal~tttmporatura of stnrod 
wat1~r tanks Lype nlectric heater. watHr at 80 c. 'JOO 

Stirrers 2 Eloctrically propelled, ro Ltld melntnnonce of even temperatur,. 
of water ln storage Lanku. 1,200 

• 
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l.J PLANT ANl MAJOR EQUPKNT (Cont'd) 

DESCRIPflON QIY SPECIFJCA TION JUSTIFICATION EST.1.'.:0ST 
(US$) 

We1tur chiller l E lt!C tr le ally opt!r u tnd water chill or. To relluce Lemperotue of py&u~er.-frH 
Re fridgeralar capacity: Kcal/hr 1000x8. '.>, dlatllh"d water (stored at 80 C for 
Example: ACRO-KOOL model R TC JOO vaccln1:1 nllutlon and to malnt&An 

temperature of vaccine at 2-8 C 
whilst storr!d In blending vH11d. 10,000 

Cold room l Sectional pre-ff1brlcated. Divided Into To hol~ antigen concentratetJ and vacclnt!s 
two chambers and fitted viit!i two sots (at 2-8 C),of which Anthrax needs to be 
of refrldguraLion equlpmt!nt, each segregnted, frum all other biological 
cup;1ble of providing 60% ~ f requl"fd products, 

.J0,000 duty. TotuJ art~a: cu 80m 200m • 

- Hetfld(Jeratur } General purpose, front lnading, electrical, For snmples uf vaccines, adjuvuntR, dllullnts, 
Adjustable lherinostut push bu~tun clefrulit. culture m~dla In pt!trl dlshen, beet. "" C11pacity: 215L. Shelf area lrn • r:ult1mt In QC Lr.horotory am.I F'llllng Unit. '100 VI 

I 

t-tol air 11v.!n l Standorl1, eir.ctrlcully heated. < ;upaclty: For sterlll:.ritlon uf glaH Ami metttl laboratory 
1000-1'.>00L. Example: Harueu11 uqulpm1:1nt for blending/filling unit and 
STUH 100/150. Conner.ted lnad:KVA:l5. Ci>C Laboratory 9.000 

Aut.ocl<iVl' l E lc:c trunkall y ma11ugod1 quac1ranglli, For sterlUJntlon of solids, liquids, filtering 
duu:1Je cloor, uteum autor.J::ive. l~hambt~r :1ystem1 ut1nd 111 relation to production 
si.rn: 80x80x125r:m. Horlzontnl sliding and quullty control nf vacclneB. 
doors at each end. Capacl ty: 8001.... 
De1mmi1 far 11leam: max 120kg/h: 
<1vur.115kg/h. Examplu: Fet.Jt!g:t ri FOF3, 65,000 

lllcmling vessel 2 l200L sta;11Joss steel, jack~ted, c11mplute For blending 1111d stnrage uf Hatimorrhaglc 
with stirrer, in und outlet ports. Internal naptlcwemla, Anti 1r1:1x and Bliacl<qu11r ter vaccines, 
finish: mirror polish anrl crevlce-frelj vucclneu (cme veusel Is uccupled for 11 days 
welding. Design prljssure: 4!.3 bar with every b&tch prod11c1.,d Bt l·~ days lnturvols), 48,000 



l.l PLANT AN) MAJOR EQUIP~NT (Cont'd) 

DE SCRIP r ION QTY SPECIFICA flON JUSTIF'lt":ATION EST.r:osT 
(US$) 

Automatic filling and l EJectrlc1:11ly operated, three-phase 415V/ for filling of vacclne11 anrf vaccine diluent 

clo .. ing machine :>OH2, for polyethy Jene or poly propylene lntn fhiol containers nnd closing And 

pacl<s of up to 500ml volume. F'llllng sealing ruch contaln13rs. 

speed: 1000-1250pcs/hr. Example: ')0,000 
Schubert's Pharmlc VSF' 100 

Lmnhmr tlow isolalor 1 1200xl800mm biologicul safety cabinet to To provida appropriate conditions fur 

provide Class II operator (US Standard fl lllng nn. t closing "'If vacclneo and 

N.S.F .49) as well R:l product protection. diluent. 7,500 

Lahellii'9 machine l Fully automatic. Lahel slle For labelling final containers of vaccln<!I 

25x50mm. Output: up to 4000/hr. anrf vucr.ln1:1 diluent. 10,000 

pH meters 2 Fully automatic, temperature compensated For maaaurlng pH of dlluents, vacclno11 ""' ~ 
Accuracy to O.OlpH. Range pH 0-14. and reag•mts at fllllng Unit And I 

For redox/oxh1atlon worl<: range QC Lahoratory 

0-1999v, resolution luV. 
800 

Centrifuge:> 
') Lnhoratory-type MSE Super-Minor For bench-scrJ!e oedlmentAtlon of p· .rtlculate 

n:lax. RCFxg frorn 2460 to 6990. matt1Jr In liquids and vacclne11 ut F 1 lllng 
Unit anr1 Qr: I.ah. 1,540 

Microscupe 'L For resr.arch, routine light microscopy For'"" by QC Laboratory and Filling 
wilh interchongeallle objeetlves, Unit to Rflllt~ss morphology, purity, etc 

complute with 12V lOOW light source, of mlcrohlnloglcal 11peclmens. 
transformer 1:1nd control u11lt.. Example: 
OJympus B2 Series. 

s,soo 

Balances 
., El1:ctronic, anolytkal, weighing range 82g. For weighing cht!mlcals for preprirotlon of 
~ 

(Ga t l1mk 1:mp) HeadihiHty O.lmg, precislnn O.lrng. For reagents, ''uf fers etc (l), and ror mlcru-
U0-250v, ~0-60 H2 ~inljlC phase uupplies biological mudla In QC LAhoratory oncl 2,500 

supplios. 2nd muchanlcul, top loadln~J, Filling Unit. 
weighing range 2000g, readlblllty O.lg, 
precision 0.2g. 

1,600 
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l.J PLANT AND MAJOR EQUIPMENT (Cont'd) 

DESCRIP flON QTY SPECIFICATION JU.., Tlf"ICA TlON EST.COST 
(US$) 

Water uath l General p~rpase water bu th. Temp. range For incuhatlon of oerological Mactlons 
up to lQQ c. 15L capncity. Power in QC Laboratory. 
rating 5QQW. Temp. variation Q.l 0c. SQQ 

Deup freezer l 
. 0 

rap loading, min.temp. -2Q C, 260L For below freezln'l point storugo of biological 
capacity. 220-240v, SOH2 single phase specimens In QC Laboratory. 
supplies 400 

Spec trophotometcr 2 Solid state, wavelength range J4Q-10QO , For a1111~11ment of bacterial ouspenslons 
220-24Qv, SQ-60H2 single phasa supplies. In QC LAboratory ond F'llllng Unit. J,000 

Laminar flow l Bench mou11te\J1 Class II. Working To aid aneptlc handling of specimens, media, 
biological area 12Qx64x86cm. Inoculation In QC l_ahoratory 

'"" 
ll.cubator$ :~ Eltlctrically heatttd (220-2~0v) thermo- For inc.~ubatlon of serrJIOCJir.al reactions (1), '"" 

statically conyalled ( Q.l C), 250L 1 and bacterial culturau at tt1e different 
shelf area lm • Temp. range J°C uver temperatureii (2) In QC Labor11tory. 
amuiant to l00°C (2), or -10°C to S0°C (1). 4,500 

TOT Ali 364,500. 
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L4 ~REQUIREMENTS 

1.4.1 Administration 

Ref. No. Dimensions ~) 
to layout A (m) 

3 Head of Filling l.Alit/Manager 4x5 20 

4 Secretary 3.2 x 5 16 

6 Typist 2.2 x 5 11 

5 Administration Office 5x5 25 

2 Reception/TeL Exchange 2.2 x 4 8.8 

1 Accomts 5 'I( 4 20 

TOTALS ca. 101 

1.4.2 Vaccine Blending Filling, Storage 

9 Blending Room 7.2 x 5 36 

10 Filling Room 7.2 x 5 36 

11 Labelling/Packaging 7.2 x 5 36 

7&8 Cold Rooms (2) 7.2 x 6 86.4 

TOTALS ca. 194 

Ref. No. 
to layout B 

18 Incinerator 6x5 30 

* - ''Budget cost" figures for planning subject to t20% error. 

*'* - Inclusive of air conditioning 

*** - Exclusive of cooling plant 

.. 

Cost/m2 TOTAL COST 
(US$)* (US$) 

900 

90900 

1500** 54000 

1500** 54000 

900 32400 

1000*** 86400 

226800 

700 21000 
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1.4.3 Preparations 

Ref.No. Dimensions ~) Cost/m2 TOTAL COST 
to layout A (m) (US $) (US$) 

15 Washing l4> 7.2 x 6 43.2 

14 Sterilisation 7.2 x 3 21.6 

13 Water treatment and storage 7.2 x 4 28.Z 900 

12 Store 7.2 x 6 43.2 

16&17 Changing rooms (2) 7.2 x 4 57.6 

TOTALS ca. 194 174600 

1.4.4 Quality Control 

Ref.No 
to layout B 

2 Head 5.5 x 4 22 900 19800 

l General Office 5.5 x 4 22 1()50 19800 

3 Laboratory 7 x 5.5 38.5 1050 42350 

TOTALS ca. 83 81950 



1.4.5 Animal Testing 

Ref.No. 
layout B 

4&5 Changing rooms (2) 

6 Guinea pigs 

7 Mice 

8 Rabbits 

9 Inoculation room 

10 Cage cleaning/sanitisation 

11 Store 

12 Goats 

TOTALS 

Guinea pigs Anthrax 

14 Sheep 
(High security) 

TOTAL 

GRAND TOTAL 
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3 x 5.5 

4 x 5.5 

4 x 5.5 

4 x 5.5 

4 x 5.5 

4 x 5.5 

4 x 5.5 

3 x 5.5 

J x 5.5 

J x 5.5 

33 

22 

22 

22 

22 

:!2 

22 

16.5 

ca. 181 

16.5 

16.5 

JJ 

816m2 

900 

163500 

1500 49500 

49500 

$808250 
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L5 Requirements far ~I Training and Ex-patriot Technic:il Assisbn:e 

1.5.l Manpower and Training 

Training abroad 
Number Man mths Cost 

cusl> 

Head of Filling Lklit/T echnical Manager 
(Graduate) 1 6 12~00* 

Heed of Quality Control and Quality 
Assurance (Graduate in Microbiology) 1 9 18000 

Petsonal Secretary 1 

Secretary/Typist J 

Receptionb.1./TeL Exchange 1 

Administration Manager 1. 

Accountant 1 

Senior Laboratory technicians (filling 1, QC 1) ? 12 24000 .. 
Laboratory technicians (filling 2, QC 2) 4 

Laboratory attendants 6 

Animal house attendants 2 

Instrument technician/elect:-ician 1 6 12000 

Maintenar.ce e:igineer 1 120 ... J 

TOTAL COST CF TRAINING 78000 

1.5.2 Ex-patriot Technical Assistance 

Ex-patriot Technical Manager l 48000** 
(fielded :.Jr 6 months in 2 years) 

Ex-patriot Head of Qualitv f"ontrol 1 24CC' 
(fielded for 3 months in~ ~) 

Ex-patriot maintenancf.! tech·1ieian 24000 
(fielded for 3 months in 2 ye air' 

TOTAL COST CF EX-PATRJL ~ISTP.!•J · 
' 

* US S 2000/ month 
**US$ 8000/month 

' 
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Services of three ex-patriot staff is er.visaged for a time following commissioning of 

Filling Facility. Ex-patriot Technical Manager should be experienced in all aspects of 

bulk vaccine preparation, filling, and regulations affecting these activities. His 

understudy (Head of Filling lklit/Technical Manager), a microbiologist, should have 

received six months training prior to commissioning of the Facility at the premises flf 

supplier of bulk antigen. They should work in parallel for six months in all after 

commissioning of Filling Unit. 

Ex-patriot head of Quality Control should be experienced not only in the technical 

aspects of various tests but all aspects of regulations affecting Quality Control and 

Quality Assurance. The understudy, a graduate in microbiology, veterinarian or 

biologist, should receive nine months training in all aspects of quality control and 

c;uality assurance at the premises of s~p!ier of bulk antigens before taking ~ the post 

at the new Facility'. They should work in parallel for ~ to three months following 

i:ommissioning of FHling Unit. 

The two senior laboratory technicians, one heading the team of 6 technicians in the 

blending and filling unit, the other in Quality Control with two technicians, should also 

receive six months training each at the premises of supplier of bulk antigen. 

Instrument technician and maintP.nance engineer are key personnel in the smooth 

operation of equipment and plant and each should receive three r 1£ training abroad. 

I I I 

• 



" 

• 

- 85 -

CPTIONS ~VETERINARY BACTERIAL VAa>E su>PL Y WITHN SAOCC 

OPTION 2 Establishing Local Production* 

SUMMARY OF CAPITAL COST ESTIMATE** 

-2.3 PJant and Major equipment 

-2.4 Buildings (Also see Appendices BB and C) 

-2.4/1 Administration/Staff Facilities 584m2 

2.4/2 Preparation/Stores 533m2 

2.4/J Deep Culture Suite No.I 252m2 

2.4/4 Deep Culture Suite No.2 252m2 

Z.4/5 Blending/Filling/Cold Storage/Water Plant 406m2 

2.4/6 Support Services 612m2 

2.4/7 Quallity Control(L~~out B) 60m 2 

Z.4/B Animal Testing (Layout B) 214m2 

US$ OOO's 

1,281,000 

525,600 

479,700 

305,100 

284,400 

466,900 

550,000 

63,50G 

213,000 

TOTALS 291Jm2 2,889,000 

2.5 Manpower/Training/Technical Assistar.ce 

2.5/1 

2.5/2 

Manpower-Training: personnel: 5~ 
(Cost of traiing: 111 man months @ $2000/month) 

Ex-patriot Technical Assistance 
(24 man months @ $8000/month) 

Estim~ted budget cost: 

22~,000 

216,000 

USS 4,608,000 

* For products end quantities see 2 .. 1 and for Production Processes 2. 2 in Annex 4. 

** Excluding taxes and duties. 
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2.1 Products and Quantities 

The products included here are the most in..,ortant bacterial vaccines 
required in the SADCC region. The quantities indicated represent 
approximately one half of that required in the region by the year 2000. 
Exception is Brucella Sl9 vaccine of which the entire requirement is 
included due to its demand for lyophili:;:~ion, not readily available even 
in countries produci~ their own vaccines. 

2.1/1 Anthrax Spore Vaccine for veterinary use 
(Standard: wt-IO Tech.Rep.Ser.No. 361) 

Fluid preparationof live spores of an attenuated, non-capsulated strain of 
BacilJus anthracis J4F2. 

Dose size: lml (containing 2-10 x 106 viable spores) 

Annual requirement: 8.0milL doses originating from 1600-2400L culture 
(J.5-5 doses per ml of cultl're) used for the preparation of 8000L bulk 
VdCCine prepared in 8 x lOOOL ~atches. 

Pack sizes: 5G x lml, 80,000 packs (4000L) 
100 x lml; 40,000 packs (4000L) 120,000 packs in alL 

2..1/2 Black uarter/Black Vaccine 
Standard: B.P. Veterinary 1985) 

Formalin inactivated, liquid culture of Clostridium chauvoei adjuvanted 
with potassium aluminium sulphate. 

Dose size: 2ml 

Amual requirement: 7 .OmilL doses originating from ca. 7000L of culture 
(lml culture per dose) used for the preparation of 14,000L buJk vaccine 
prepared in 9 x 1600L batches. 

Pack sized: 50 x 2ml: 70,000 packs (7000L) 
100 x 2ml: 35,000 packs (7000L); 105,000 packs in alL 

2.1/J Haemorrha ic se ticaemia Vaccine 
Standard: B.Vet.Codex) 

Formalin inactivated whole culture of encapsulated and viriJ1ent strain 
of PasteureUa multocida Robert's type I (Carter's typ'!! E) adjuvanted with 
alhydrogel. 

Dose size: 2ml (containing not less than 1 x 1010 organisms) 

Annu11l requirement: 2.0mill. Joses originating from lOOOL of culture 
(0.5ml culture per dose) used for the preparation cf 4000L buJk vaccine 
prepared in 4 x lOOOL batches. 

Pack sizes: 50 x 2ml: 20,000 packs (2000L) 
100 x 2ml: J0,000 packs (2000L) 

J0,000 packs in ::ill. 

2.1/4 Brucelia acortus 519 Vaccine 
(Standard: WHO Tech.Rep.Ser.No.594) 

Lyophilised culture of low virulence Brucella abortus 519. The vaccine is 
freeze-dried and reconstituted hefore use with a suitable diluent. 

• 

• 
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Dose size: 2ml (containing 4-12 x 1010 live cells) 

Annual requirement: 2.6milL doses originating from ca. DOOL culture 
(0.5ml culture per dose) produced in 13 batches. 

Pack sizes: 10 dose packs; 260,000 packs in alL 

2.1/5 Diluent for Brucella 519 Vaccine 

Sterile pyrogen-free distilled water. 

Dose size: 2ml 

Annl!al requirement: for 2.6mi!L doses originating from 5200L of 
distilled water. 

Pack size: 10 x 2ml packs; 260,000 packs in alL 
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2.2/1 Production of and time required for ANTI-RAX (live) SPORE VACCINE 

Flow Sheet of Production 

CONTROLS 

Number of culturabJe SiJOres 

Safety test in sheep 

Test for immunogenicity/identity 

Freedom from extraneous 
organisms 

Microscopic examination 

Microscopic examination 

Purity 

Sterility 

Optical density 

Sporulation 

Purity 

Sporulation 

Number of culturable spores 

Freedom from extraneous organisms 

Freedom from ext!'aneous organisms 

Microscopic examination/identity 

Freedom from extraneous organisms 

Safety 

Number of CJltLtrr.ble spores 

Irnmunogenecit~ 

Stabpity 

PROCESS 

SEED LOT 

SEED NO.l 

SEED N0.2 

MEDIUM 

CULTIVATION 

SINGLE HARVEST 

CONCENTRATION 

INACTJVA TJON OF 
VEGETATIVE CELLS 

FINAL BULK 

FILLING LOT 

• 
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Time required fer production of one batch 

Process S'8ge Duration Remarks 
(bays) 

l Cleaning, sterilising J This can take place in parallel with 
filling of fermenters(Z) preparation of Seeds No.l and Z. 

2 Seed No.l l In shake flasks 

Concurrently with preparation of 
fermenter for inoculation. 

J Seed No.2 l 40L medium in 75L fermenter 

4 Production Culture l-L5 lOOOL fermenter producing 
400L culture. 

5 Concentration 7 At 18-Z0°C in 2 x 250L settling vesseL 
Yielding 2 x ca. ZOL concentrate 

6 Inactivation 14 At 18-zo0c, l part cell cone., 
p.kJs 2 parts glycerol, ie. 2 x 60L 
in 250L vessel 

7 Storage of Spcre 14 At 2-e0c pending on spore counts 
concentrate and test for extraneous orgmiisms. 

8 Blending of 2 400L culture yields ca. Z.OmilL doses. 
Bull< Vaccine Dose size lml therefore bull< vaccine 

is 2000L prepared as l x ZOOOL bull<. 

9 Storage of Bull< 11 At 2-8°C in blending vessels 
Vaccine pending tests (extraneous organisms) 

10 Filling 3 10,000 x lOOml packs (lOOOL) 
20,000 x 50ml packs (lOOOL) 
30,000 packs in all. 

11 Release of 120 Pending on tests for contamination, 
filled vaccine (31) spore counts, safety, immunogenicity 

and stability. 

It follows from the foregoing that: 

1 • Production cycle, including release of filled vaccine, may take ca. 174 days if 
stability test on e\'ery batch is included, otherwise it is 55 days inclusive of 
fiJling • 

z. One prcduction batch of anthrax culture can, be grown in a little under five 
working days including preparation of the culture vessel for use. However, due to 
demands on blending veuell and because there1 is sufficient time available, one 
batch per two weeks is p1·oduced. 

J Production of 6 400L culture takes 12 weeks, plus replacements of say 25% 
failure 2 x 400L would take 4 wMks, 16 weeks in all ca. 4 month9. 

4. Filling would take 'at the rat" of 10,000 packs per day, J days per ZOOOL batch in 
every two weeks. , 

5. Dur'ition of Anthra'x vaccine production campaign 'may be up to five months. 
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- 2..2/2 Production of and time required for BLACKQUAR TER/BLACKLEG VACCINE 

Flow Sheet of Production 

CONTROLS 

Test for immun>genicity 
(identity) 

Safety test in cattle/sheep 

Viability 

Freedom from extraneous organisms 

Microscopic examination 

Microscopic examinatioo 

Purity 

Sterility 

pH 

Opacity 

Purity 

pH 

Opacity 

Sterility 

Opacity 

Potency 

Freedom from abnormal toxicity 

PROCESS 

SEED LOT 

SEED NO.I 

SEED N0.2 

MEDIUM 

CULTIVATION 

SINGLE HARVEST 

INACTIVATION 

BULK ANTIGEN 
• 

• 



• 

Sterility 

Sterility 

Safety 

Free formaldehyde 
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Freedom from abnormal toxicity. 

Potency 

FINAL BULK VACCD£ 

FILLING LOT 
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Time required for production of one batch 

Process Stage Duration 
(Days) 

Remarks 

• 
1 Cleaning, sterilising, J This can take place in parallel with 

filling of fermenter preparation of Seeds No.l and 2. 

2 Seed No.l 1 
Concurrently with preparation of 
fermen~er for inoculation. 

J Seed No.Z l 50L medium in 75L fermenter 

4 Proouction culture 0.5-1 BOOL medium in !DOOL fermenter. 

5: Inactivation 5 In 4 x 250L holding vessel at J7°C 

6 Storage of 42 In 4 x 250L holding vessels at 2-8°C 
inactivated culture pending on sterility tests and potency 

assay of experimental blend. 

7 Blending of l BOOL culture makes ca. 1600L vaccine 
Bulk Vaccine 

8 Storage of 11 In 2000L blending vessels pending 
Bulk Vaccine sterility tests. 

9 Filling J 16,000 x 200ml packs (BOOL) 
BOOOL x 200ml packs (BOOL) 
24,000 packs in alL 

10 Release of 42 Pending sterility, safety, abnormal toxicity 
filled vaccine and potency tests. 

It follows from the foregoing that: 

1. Production cycle, including release of filled vaccine is 107 days, otherwise it is 65 
days inck.Jsive of filling. 

z. One production batch of CLchauvoei culture can be produced in 4 working days 
including preparation of fermenter (J) and growing of culture (1). However, due 
to pressure on blending vessel one batch per two weeks is grown. 

J. Production of the minimum 9 x BOOL culture takes 18 weeks, plus replacement of 
say 20% failure 2 x 800L would take 4 weeks. 24 weeks ca. 6 months in alL 

4. Filling would take, at the rate of 8000 packs per day. 3 days per batch in every 14 
days. 

5. Duration of B!ackquerter vaccine production campaign may be up to six months. • 



• 
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2.2/3 Production of and time required for HAEMORRHAGIC SEPTI~EMIA VACCll'E 

Flow Sheet of Production 

CONTROLS 

Viability 

Freedom from extraneous organisms 

Safety 

Identity 

lmmooogenicitv 

Microscopic examination 

Iridescence/purity 

Microscopic exar.iination 

Iridescence/purity 

Sterility 

Optical density 

Microscopic examination 

Iridescence/Purity 

Viability 

Optical density 

Steril~ty 

PROCESS 

SEED LOT 

SEED NO.l 

SEED N0.2 

MEDIUM 

PRODUCTION 
CULTURE 

SINGLE HARVEST 

INACTIVATION 
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Sterility 

Free formaldehyde 

Sterility 

Freedom from abnormal toxicity 

Safety 

Potency 

Free formaldehyde 

BULK VACCINE 

FILLING • 
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Time requirement for production of one batch 

Process Stage 

1 Cleaning, sterilising 
filling of fermenter 

2 Seed No.1 

J Seed No.2 

4 Production culture 

5 Inactivation 

6 Sterility testing 

7 Bulk vaccine 

formulation 

8 Holding Bulk vaccine 
pending on tests 

9 Filling 

10 Re lease of 
filled vacine 

TOTAL 

Duration 
(Days) 

J 

0.3 

0.3 

0.4 

5.0 

14.0 

1.0 

11.0 

1.0 

21.0 

55 

It follows from the foregoing that: 

Remarks 

This can happen concurrently with 
preparation of seeds No.l and 2. 

In shake flasks 

Concurrently with preparation of 
fermenter for inoculation 

70L medium in 150L fermenter 

250L medium in 500L fermenter 

At ambient room temperature in each 
of a 250L holding vessels. 

1 x 250L i~ti\ .ed whole culture 
stored at 2-8 C 

250L culture make'" ~ lOOOL vaccine 
left for adSG. fl at room 
temperature for 18-Z4hrs. 

At 2-8°C in _ • · ;ing vessel 
(sterility). 

5000 x lOOml p.... . ,500L) 
2500 x 200m I .,eeks (500L) 
7500 packs ~ . 11 

Pending sterility, safety, potency 
and abnorm-. toxicity tests. 

1. One production batch of the culture may be cooveniently grown per calendrar week 
since "tum round" time of fermenter ie 3 days and growth takes another day. 
However, due to pressure on blending vessels one batch per 2 weeks is grown. 

2. The whole production cycle, including release of filled vaccine, takes 55 days 
(lead-in time). 

3. Production of the minimum 4 x 250L culture takes 8 weeks, plus replacement, say 
for 25% failure ie, 1 x Z50L would take another 2 weeks, 10 weeks in all ca. 2.5 
caiendar months. 

4. Filling would take at the rate of 8000 packs per day, co. 1 day per batch. 

5. Duration of production campaign ca. 2.5 months. 
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2.2/4 Production of m1d time required for BRLCELLA ABORTUS 519 VACCINE 

Flow Sheet of Production 

CONTROLS 

Consult .\\HJ Tech.Rep.Ser 594 (1976) 
Amex J p.77-82 

Microscopic examination 

Acriflavin Test 

Microscopic examination 

Acriflavin Test 

Purity 

Sterility 

pH 

Optical density 
(as req:.iired) 

Microscopic examination 

Acriflavin Test 

Purity 

Dissociation 

Viability 

Viability 

Viability 

Bacterial and 
mycotic contamination 

PROCESS 

SEED LOT 

SEED NO.l 

SEED Nl.2 

-

Cl.L TIVA TION 

SINGLE HARVEST 

CONCENTRATION 

8 Y FLOCCULATION 

FINAL BULK • 



•· 
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Identity 

Bacterial and mycotic 

Contamination 

Dissociation 

Viabilit)· 

Stability (of selected filling Jots) 

Reactivity in Guinea-pigs* (Safety) 

Antigenicity and lmroonogenicity* (Potency) 

FILLING At.I) 

CLOSING 

FREEZE-OR YING 

FINAL LOT 

•These tests on the first batch of the vaccine, prepared f 1-om a new Seed Lot, may be 
taken as the verification of the Seed Lot. However, these tests are optional for 
standard production batches produced within the framework of the Seed Lot System • 
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Time required for production of one batch 

Process Stage Duration 
(Days) 

1 Cleaning, sterilising, J 
filling of fermenter 

2 Seed No.l 1 

J Seed No.2 l 

4 Production Culture J 

5 Concentration J 

6 Storage of Concentrate J 

7 Blending of l 

Bui< Vaccine 

8 Storage of 14 
BuDc Vaccine 

9 Filling 

10 Lyophilisation 

11 Release of 91 
filled vaccine 

It follows from the foregoing that: 

Remarks 

This can take place in parallel with 
preparatim of Seeds ~ 1 and 2. 

Car.currently with preparation of 
fermenter for inoculation. 

UJ'1-120L m~rm in 150L fermenter 
(yield 1 x 10 viable ceUs/mO 

In a 200L settling vessel at 2-8°C. 

ca. lOL concentrate ~2-8°C pending 
on viable counts(ca.10 /ml" 10 doses). 

J0-40L bulk vaccine in small blending 
vessel (lOOL). 

In blending vessel pending on tests 
(viability, extraneous organisms) 

Batch should yield ca. Z00,000 dosP.s. In 
10 dose packs, this is 20,000 
packs. Lyophilised at the rate o'i 2000 
packs per day. 

Pending on le$0. If potency 81HY and 
stability tests are carried out, release 
takes 91 days, otherwise it takes 
14 days. 

I. The whClle of the production cycle, including release of filled vaccine takes 128 
days. 

2. One production batch of 519 can be grown in every 6 working days ("turn round" 
time J days, growth J days). However, lyophilisation of lOOL production batch 
takes 10 working days ie 2 calendar weeks. Therefore to avoid undue delays in 
lyophilisation of the culture, one batch in every TWO weeks should be grown. 

J. Production of t.he minimum 12 x lOOL culture takes 24 weeks plus replacement, 
say for 25% failure J x lOOL would take another 6 weeks. JO weeks, ca. 8 months 
iQ..!!!. 
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2.2/5 Production and time required for DR.LENT for Brur.ella 519 Vaccine 

AJ+roximately 180L of sterile pyrogen-free distilled ws~ is drawn from the 
reservoir (te111>erature of which had been maintained at 80 C and monitored for 
freedom of pyrogens) into a sterile blending vessel which is delivered for filling at 
the rate of ca. 8000 x 10 dose packs (20ml per pack) per day. 

ThP. filling lot is tested for sterility and pyrogenicity. The yearly requirement is 
for 260,000 10 dose-packs requiring ca. J2 filling days p.a. 

Filling of the diluent should be fitted in with the other demands on the filling ooit 
in a comp Jementary way. 

Comments to Production Processes 

Considering the time requirement of lhese four vaccines, it would be feasible to 
produce Haemorhagic septicaemia and Brucella 519 vaccine on a time sharing 
basis (in that order, 2.5 ald 8 months respectively) in the same product~on suite, 
and Blaclcquarter and Anthrax vaccines (6 and 4 months respectively) in a 
different production suite. 

To meet the demands of these vaccines for blending and filling it would be 
necessary to produce Blackqua~ter and Haemorrhagic septicaemia vaccines 
concurrently, using the two 2000L blending vessels for BJackquarter and the 
lOOOL vessel for Haemorrhagic septicaemia vaccine. Using a single lOOOL vessel 
the later vaccine would require some storage of bulk antigen since the tank could 
only be turned around in ca. 3 weeks. 

These two vaccines would release blending and filling facilities after ca. 1 
months leaving just sufficient time (up to five months) for blending and filling of 
Anthrax vaccine. 

Blending, filling and lyophilisation of Bruce Ila 519 vaccine would take place in its 
own suite. 

Filling of 260,000 x lOml packs of diluent for Brucella 519 "accine would take, at 
the rate of 10,000 pack per day, 26 working days in the year, fitteci in with other 
commitments of filling facility in a complementary way • 
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2.J PLAN'f ANl MAJOR EG1UIPt.€NT 

SPECIF"ICA rtON 

Output: '>00-.SOOOL/hr (depending on 
water hardne~). El'fJuent purity 
: ">µS/cm 

2000L pofypropyhme tank 

Oil-fired, watertuhe stoam boiler. 
Feed. water: Jeinniseu ( 5µ5/cm) 
Output: 400kg/hr pnrticuJate 
mc..tter free steam. 

lOOOL miJd stt~el tank 

Steam 1>perated: lOOkg/hr ut 8 bar 
Output: 2l0kg/hr. Feed water; 245kg/hr 
cJeiunised, max. c'lncluctivity ~S/cm 
Example: fl1.n Aqua 100-H-3 

lOOUL each, stainless stt~eJ tank, 
complute with t-1bt1olutP. filters ut 
in ani outlets. Temp. maintained 
at 80 r:. 

ThermoutatkaJly r.ontrollnd emeruion­
type electric heater. 

E lectrlcally propelled 

Output: 200kg/hr ~1ltra pure pyrogen-
f rec steam Sour1~e 11f energy 
industrial steam. Fuell wr1ter: 
demineralised, conductivity ~S/cm. 
E>rnmple:Stihncw Ultra Pure Gcnerrltur 

JUSTIF'ICA TION 

To demlneraJlse water for distillation 
and generation of industrial and 
pure :iteam 

For storuge of deionlsBd water 

Industrial quality stAam la rt:tqulrcd 
for 1.1perating water atl II, pure steam 
generator, heating 11f fermenterH, 
cauldrons nnd on autoclave. 

fuel storagA far boiler 

·ro provide pyrogen freo distilled wat~r for 
vaccine hlenc1ing, reconstitution of lyopllilised 
vuccine proc1uction of pure flteam prupHr;.itilln 
of certain reagents requiring pyrogen-free 
dlstiJIRlf "'ater. 

For storage for p)1rogen free sterile 
distillAd watr?r 

To mulntaln temperature uf sterile pyrugen 
free distilJod water. 

To aid malntennnce of even temperature of 
sterJle pyrogen-free distilled water 
in tanks. 

For sterllisatlrm of non-jacket~c.J stalnler.s 
steel VBSSl-ll llsfjd In pNdtJCtian ancl for 
opuration of a11todAve. 

ESf.COST 
(US $) 

e,ooo 

2,500 

40,000 

1,200 

i10,000 

12,000 

500 

1,200 

u,ooo 

... 
8 
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2.J PLANT ANl MAJOR EQUIPMENT (Cont'd) 

DESCRIPTION QTY SPECIF JCA TION JUSTIFICATION EST.COST 
(US$) 

Water Chiller l Electrically operated water chiller. To reduct:1 ternperature of p~rogon-fr::ie 
Refridgeration capacity: Kcal/hr l000x8.5. distilled water (stored At 80 C) for 
Example: ACRO-KOOL modal RTCJOO vacclne dllutlan ln blending vesse Is nnd to 

maintain temperature of vaccine storec' In 
blending vessels. 10,000 

Hot Rooms 2 2.Sx2_,~m prefabricated i1ot rgom For prapnrution of seed cultureu in each of 
(20m ). Heating duty: 25-40 C two vaccine production suites. 15,000 

C'"ld Rooms 2 Sectional, prefabricated, fitted witt'l two To hold antlgen concentrates nnd vaccine9, of 
sets of refridgeratinr1 equipment each which Anthrax needa to be segregated frorn 
capable of s•oviding 60% refrlrf~tlratio~ all other biological products. 
duty of 2-8 c·. ·rotal area 120m (JOOm ) 45,000 ~ 

0 
~ 

Freeze dry~r 1 For aseptic processing, steam :iteri lisab le For lyophllisatlon of Brucelln S.19 vaccine. 
equipped with Internal "fcuum seating (20,000x25ml vials need to be frcmze-drlt'd 
system. Shelf area: Jm In 10 working days, ie, In not more than 
Cycle process time: 2.5 days. 4 batr.hea). 200,000 

Ref ridgerators '.> Gt:i\eral purposu, front loading, electrical, For oample:t of vaccines, adjuvants, dllu1mtn, 
adjustable thermo~tat. Capuci ty 200-JOOL. reagents in QC Laboratory (2) for sample~ of 
Shelf area l-l.5m • vaccines In Blanding Unit (1) &lld for culturtJs, 

culture media etc. In Production Sul tes (2). 2,000 

Autoc13ve l Electronically managed, pro9ramallle, For sterilisation of solids, liquids, filtering 
quadrangle, double horlzuntRI i11ldlng doors, systems etc. used ln relation to vaccine 
steam autoclave. Chamber size: production and QC, demarJlng sterlllsatlan In ll 

30x80x12Scm. Cupaclty: 800L.1 pyrogen-free environment. 
Demand for steam: pyrogen-free. 
Max. 1201<g/hr. Av. 651<g/hr. 
Example: f edegurl FOFJ 6,500 



2.J PLANT MD MAJOR EQUIP..:NT (Cont'd) 

DESCRIPTION QTY SPECIFICATION JUSTIF"ICATION EST.COST 
(US$) 

Bio- fermdnter l 1200L stainless steel, jacketed culture f'or production of Cl.cha11vnel and 
vessel complete with stirrer, pH, 0, Rnd B.anthracls cult•JrU. 
heater control. Internal finlahi mir~or 
polish, welds ground smooth and 
crevice-free. Manufactured to Brit. 
Stand. 5~00. Oesi9n pressurea 2.J bar 
Design tempa 150 C 26,000 

8 ! o- fermenter l 75-lOOL stainless steel, jacketell culture f'or scaling up of Cl.chauvoel and 

vessel as above. B.anthracls inoculate for 1200L Bln-fermentAr. 12,000 

Bio- fermenter l '>OOL stainluss steel, jacketed culture For pro,ductian of Pasteurella culture 

vessel as above. for Haemorrhaalc septicaemia vaccine. 21,0UO 

Bio-fermenter l l50L stainless steel, jacketed culture For scaling up of Pasteurella lnocula fnr 500L 

vessel as above. Bio-fermenter and for the production of 
.... 
0 

Br.abortus culture for Bruce Ila Sl q vaccine. \4,000 N 

5ett ii. lg Vessel 1 2~0L stainless steel vessel with conical For concdntration of Br.abortus coils in the 

bottom and outlet port. lnt'9gral culture medium by preclpi tatlon and 
finish mirror polish, crevice-free sedimentation. (Ve11el is required for J days per 

weldings. Design pressurea 2.J bar batch of culture produced every 14 days). 6,000 

Sett ling V~ssels 4 250L stainle• steel ve!ilel au above. For concentration af 8.anthrar.ls cu 1t11re:1. (2 
vessels for 10 days are required for each 
batch, which is produced at 14 day lntervolo. 24,000 

Storage Vessels 4 lOOL stah1lttS11 steel storage vessel For inactivation ond storage of B.anthracltt 

complete with magnetic stirrer and ports. cultures. (One ve111el for ~ weeks la requlrt>d per 

Internal finish: mirror polish, crevice batr.h, which la produced at 14 day Intervals), 

free weldi:lg&. Design presaurea 2. J bar 
18,000 

Storage Vessels 4 2~0L staini&ss steel as above. For Inactivation and storage of P.multocida 
cultures for Haemorrhagic septicaemia vaccine. 
One ve11el for 4 weeks ls required per batch, 
produced at 14 day intervals.) In case of time-
drift with b!anding Vt.'lsel l extra storage vessel 24,000 la included. 

• 
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2.J PLANT AN:> MAJOR EGlUIPt.E:NT (Cont'd) 

DESCR IP'! HlN QTY SPECIFICATION JUSTlflCA TION ES r.r:os r 
(US$) 

Stor-age Vt!Ssels 20 250L stainless steel ns OJbuve. For lnactlv.i:ttln11nnd11torage of Cl.chauvnol 
r.ulturAs. (4 vessAls for 8 weeks ""iiriirn~ulred 
per bat eh, produr.ed ut 14 da)' lntHrvrJ IR , 120,0DO 

S~or-age vessels s 200L stainless steol ttmks cumploto F'nr tliluAnt (dist. water) for Brucnlln SllJ 
with in arnJ outlet ports for liquids, Rteam. v11cclne. r.a. 160L Is flllAd n11t pP.r day, 
lnternul finish, mirrur polish, t.'revir.e- turn arnund tlrne Is r.a. J rlays. 
free Wt!ldings. Design prosnuro: 2.J bnr. 12,0UO 

Blending vessels 2 2.JOOL. stainless stual, j.1c:kcted, :;team Fur blending n11d storagn of Antl1rux onll 
sterilisable complete with stirrers, In Bl:lckqunrtur vacdnes. (One vcasel In nccuplncl 
nrict '>lltlut ports. lnttirnul finish: mirror for 11 days per batch of vacclm~, producud 
polish and crevice-free weldings. nt 14 dayo intervals). 
Design pre:mure: 2.3 hur (10,000 ... 

0 w 
Blending vessels l l200L stainleus oteel, jad:eted, 11lf.iam For blending und storage of HaomorrhaCJlr. 

sterilisable complete with stirrers, In 11nptlcaemla vaccine. (One VP.Biie! for 11 ch1ya 
and outJet ports. Internal finish: mirror is required per bfltch producHd Ht 14 cfay 
polish and crevice-free w•~ldings. Intervals. To r.ounteract tlrne-cfrlft with 
Des!'::1n pressure: 2.3 bar the 1110 of blending veosel extra 11tnrnge 

vessnl for untlgen. ls available). 24,000 

Storage vessels l lOOL stainleRS steel, steam sterllisublo For Brucelli:t 519 vaccine. (One vessel Is 
cumplnte with stlrre" and ports. Internal Is occupied for l weeks per batr.h, produced 
finish: mirror poUsh and crevice- at 14 days lnterval11). 
free weldings. Design pressure: 2.J bar lJ, 500 

Freeze dryer l For aseptic processing, steam sh~rilisable, For lyophllisatlnn of Bruce Ila Sl 9 vacclm., 
equipped with Internal ~cuum sauling vaccine. (20,000 x 25mJ vials need to be 
system. Shelf area: Jm • freeze-dried In 10 working cloys, le, in not 
Cycle process time: 2.5days. more than 4 batchen). 200,000 



2.l PLANT Al'D MAJOR EQUP~NT (Cont'd) 

DESCRIPTION QTY SPEt~lflCA TJON JUSTIFICA flON EST.COST 
(US$) 

Filling Machine Semi-automatic micruprocessnr controlled For flll111g Bruce Ila Sl 9 vaccine lntu vlalu 
peristaltic filling machine. Runge of for I yophil1BF1 ti on. 
volumes 0.1-lOOml. Accuracy: 0.2%. 
Oulput: up to lOOOL. Exumphn 
SHUBERT PF 100 6,000 

Laminar flow isolator l 750x1200mm biulngicul safety cabinet to To provide 11ppropriate cunditlnns for tilling 
provide Class II upurator protection (US Br. 51~ vuccine and manual placAme11t 
Stundard N.S.f .:1~) us well ai; pruduct or stoppers into vials prior to lyophlllsatlon. 

pro tee tlon. 6,000 

Laminar flow isolator 1 1200x1800mm hinlogical safety citbinet tn To provide appropriata conditions for rilJlng 
provide Class II upt1rator (US Standard and closing of Anthrax, Blacl<quarter, 
N.S.F.49)as well ;-is product protection. Haemorrhagic septicaemia vacr.lne1:1 ~nc.J .... 

diluent for Bruce ii a S 19 vaccine. 7,500 0 

"" 
-Automatic filling >Jnd ). Electrically opor<1ted three-pho:1P. 415v/ For filling und closing Anthr1:1>c, Blackqur,rt.er, 

closing machine 50H2, fur polr:=thyl1me and polyprop)·lene Haemorrhagic septicaemia vucclneu arid diluent 
packs between ~5-500ml pnck!i. Filling for Brucella 519 vacc~11~. 
speed up to 1250/hr. Example SCHUBERT's 
Pharmic VSF 100 

90.000 

Labelliug machioo 1 Fully automatic', lahel size 'l.5x50mm. For all vaccines rmd nlluents. 
Oulput up tu 4000unit'i/hr. 10,000 

Cauldro11s 'l. lSOOL haemisphor!.:al, htdf-jackatad, For preparation of rnedla Including meut-
steam-heated 11tainl~ss stet:l l>olling infusion medium. Preparation of Infusion-
pa11 complete witll mechanical stirrer type medium require11 2 ve11t.!ls In conjunction 

and temperature control. wl th clarlflcat.lon/fil tratlnn. 28,000 

Extraction cabinet l '.> x 2ft wall mounted hood complete for weighing very rlne powdery substances, 

with extraction fun. peptoneu, enzymes etc., used In media 
production 600 

• 
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2.l PLANT Al'D MAJOR EQUIPMENT {Cont'd) 

.SCRIPT ION GUY SPECIFICATION JUSTIFICA TfON ESf .COST 
(US$) 

'> lOOL pressuriselJ stalnluas steel voss"ls. Although bulk medlR Is fl ltured rUruct ly Into 
Internal finish: mirror polish, crevice- the fer1nenter1, in cas0 of c.Jlslor.atlonu, hulk 
crevice-free weldings. Design pressure: media needs to be stored untl l usud. 
2.l llar 32,500 

ryogenic ref ridgerators 2 Castor-mo\.\nted, cabinet type. Storage F'or dependable storage of working soed 
temp. -196 C. Capacity: l000x2ml vials. cultures used for vaccine prodllctlon (1) m 1l' 

Liquid nitrogen capacity 40L, nomi11al for challenge cuJtureu In Q.C. IRb (1), 
evaporution rate 2.SL/day. 2,000 

otary shak<..,.s ') Orbit.d flqsk shakers with infinitely F'or aeration of seed culture11 In :.iUCl1 '" variable speed 0-.SOOrpm co11tro1Jing u nf two vucclne production 11uliuu, 
25mrn orbital circular stroke, inter-
changeable :ihakt:r platforms. Power 
supply: l20-240v. 2,000 ..... 

0 
V' 

ffit:tt!rS 4 fully automatic temperatur3 compensation. F'or meauurlng pH of mP.dla, cultureu, rllluents 
Accuracy to O.OlpH. Range pH0-1!1. etc., in vnccine production (2), f llllr1g Unit. (l) 
for redox/oxicJati•ln work miJJl-volt and Q.C. Laboratory (1) 
lmJ resolution between 0-1999. l,fiOO 

entrifuges 4 Laboratory type, hench mounted, for bench-ocnlr. sP.llimentutlon uf 
max RCF x g up to 7000. Examplo: particulate matter In liquids, cult11re11 
MSE Super-Minor and vuccin1:1s In vaccine production (2), 

F'illlng Unit (l) and Q.C. Laboratory (1) 3,100 

icroscope~ 4 for research/routine light microscopy, F't>r a11H1me11t of morphology and purity 1,f 
interchangeable ubjectivas, complnta microbiological 1pecimen11 In vucr.lne 
with 12v lOOW light tiource, tran1former production suites (2), filling Unit (1) nnd 
und control unit. E.l(amplc: Olympus Q.C. Lahoratory (1). 
B2 series 11,000 

a-Janee l EJuctronic analytical, range: 02g. F'or weighing chemicals for reagents, hufror11 
ReadibiUlty O.lmg, precision O.lmg. fttc., in Q.r. Laboratory. 2,~00 

a lance l Mechanical, top loading weighing rana,e for u1e In media kitchen. 
?.,000 10,000g, readit>Uity O.lg, precision .2g. 



DESCRIPTION QTY 

Water bath 1 

_Deep f: eezer l 

Spec trophotometurs 4 

2.J PLANT ANO MAJOR EQUIPl'.E:NT \Cont'd) 

SPECIFICATION 

Generit purpoan. Temp. rango up 
to 100 C. 15L cupncity, power rating: 
500w. Temperature vuriAtion: 0.1°c. 

fop loading, min. temp -20°c. Capacity; 
260L. Mains: 220-240v. 

Solid state, wave lengtl 1 long: 
340-lOOOmm, :l20-240v, S0-60H2 
single phase supply. Exampl3: 
Banshand Lamb spectronlc, model 1-AV 

JUSTIFICATION 

For Incubation of serolaglr.al r,.,actlons in 
Q.C. Laboratory. 

For below fro~zlng point Rtorage of 
blologh~al specimens In Q.C. Laboratory. 

For assu11ment uf bActorlal auspenslnns In 
vaccine production suites (2), Filling Unit (1) 
and QC Laboratory (l). 

TOTAL COST: 

EST.C:OS r 
(US$) 

500 

400 

6,000 

1,281,600 .... 
0 

"' I 
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2.4 Buildinl Reguiremris 
(Also see Appendices 88 & BC) 

-2.4/1 Administration/Staff Facilities 

Ref.No. Dimensions A~a *Cost/m 
2 TOTAL COST 

to Layout c (m) Cm (US $) us($) 

1 Director 5x6 JO 

2 Director's Secretary 5x4 20 

J 1-iead of Production 5x5 25 

4 Head of Quality Control 5x5 25 

5 Reading/Meetings Room 7x6 42 

6 Administration 7x6 42 900 

7 Accounts 7x7 49 

8 Production Office 5x5 25 

" 5x7 J5 

9 Reception/Tel.Exchange 4x4 16 

10 Staff facilities 275 
(changing rooms, showers, 
rest rooms, V.C's) 

TOTALS 584m2 5251600 

2.4/2 Preparation/Stores 

11 Media Preparation 7 x 13 91 

12 Media Stores 7x6 42 

13 Che mica I Stores 7x6 42 

14 Receiving/Washing 9x8 72 

15 Sterilisation/Sorting 9 x 11 99 900 

16 Stores/Vessels-glass etc. 9 x .l.3 117 

36 Sterilisation 7 x J 21 

37 Washing 7x7 49 

TOTALS: ~33 479,700 

* Exc.lus~e of air condii:ioning to ''comfort" standard which would add to cost ca. 
$150/m 
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Building Requil!m!nts (Cont'd) 

2.4/J Deel! Culture Suite No. 1 

Ref.No Dimensions ~) Cost/m
2 TOTAL COST 

to Layout C (m) (US $) (US$) 

20 Autoclave Room 6x5 JO 1050 31,500 

21 Seed Preparation 6x7 42 1050 44,100 

22 Deep Cultures 6x8 48 1500 72,000 

(Pasteure Ila, Bruce Ila) 

2J Downstream Processing 6x6 J6 1050 37,800 

24 Blending/Filling 6x7 42 1500 63,000 

(Brucella only) 

25 Lyophilisation 6x9 54 105(j 56,700 

(BrucelJa only) 

TOTALS 252 305.100 

2.4/4 Deep Culture Suite No. 2 

26 Autoclave Room 6x5 JO 1050 31,500 

27 Seed Preparation 6x7 42 1050 44,100 

28 Deep Culture 6x10 60 1500 90,000 

{Clostridium, Anthrax) 

29 Downstream Processing 6x12 7Z 1050 75,600 

30 Stores 6x8 48 400 43,200 

TOTALS 252 2841400 

2.4/5 Blending/Filling/Cold Storage 

31 Cold Room 7 x 16 112 1000* 112,000 

32 Water deioniation, distill- 7 x 14 98 1050 102,900 

ation and storage plant 

33 Blending Rooms(2) 7x6 84 1500 12'5,000 

34 Falling Room 7x6 4Z 1500 63,000 

35 Stores (stainless steel 7 x 10 79 900 63,000 

vessels etc) 

TOTALS !Q§. 466,900 

*Exclusive of cooling plant 
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C-2.4/6 Support Services 

• Dimensions ~ 
Coat/m2 TOTAL COST 

(m) (USS) (USS) 

Goods Inwards 

Storage 
9 x 68 612 500,800 

Despatch 

Boiler House/Power Plant 

TOTALS 612 550,800 

2.4/7 Qualit;i Control 
tLayout B) 

General Office 5.5 x 4 22 1050 ZJ,100 

Laboratory 5.5 x 7 38 1050 40,425 

TOTALS 60 63,500 

2.4/J Animal T esti~ 
(Layout B) 

Changing Rooms(2) 5.5 x 3 33 

Guinea Pigs 5.5 x 4 22 

Mice 5.5 x 4 22 

Rabbits 5.5 x 4 22 900 

Inoculation Room 5.5 x 4 22 

Cage Cleaning/SSlitisation 5.5 x 4 22 

Store 5.5 x 4 22 

Goats 5.5 x 3 16.5 

TOTALS ca. 181 163,500 

Guinea pigs Anthrax 5.5 x 3 16.5 

Sheep high sec. 5.5 x 3 16.5 
1500 49,500 

TOTALS 33 49,500 

CRAN) TOTALS 29Um2 i.•JDJ 
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2.5 

2.5/1 Manpower lnl Training 

Title Noolber Train· Abroad .. CMmt/mt:=/tCost 05$) 

General Manager (Graduate) l 6 12,000 

Head of Production (Graduate in l 12 24,000 

Microbiology/Biotechnology) 

Head of Quality Ass..-..nce/Cantrol l 12 24,000 

(Gracllate in Biology or associated fields) 

Administration Manager (Graduate) 1 J 6,000 

Chief Accountalt (Graduate) 1 

Accounts Assistant 1 

S...,lies Assistant 1 

Library Assistalt 1 

Secretaries J 

Secretaries/Typists J 

Receptionist/TeL Exchange 1 

Senior Laboratory Technicians: 
Media Preparation 1 3 6,000 

Production 2 24 48,000 

Quality Control 1 12 24,000 

Blending/Filling 1 6 12,000 
Lyophilisation l 6 12,000 

Animal House l J 6,000 

Laboratory Technicians: 
Media Production l 
Production 4 
Quality Control 2 
Blending/Filling J 

Laboratory Attendants 11 

Animal House Attendants 2 

Instrument Technician l 12 24,000 

1"1aintenance Engineers 2 12 24,000 

Electrician 1 

Security Guards J 

Drivers J 

TOTALS 55 111 222,000 

Total numb1tr of personnel: 55 

Duration of training abroad: 111 man/months 

Cost of training abroad (at the rate of USS 2000/month): USS 222,000 
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2.5/2 Ex-patriot Technical Assisbwlce 

Expert in procb:tion 
{Fie~ for 12 months in 2 yean) 

Expert in Qualty Assurance .-1 Control 
{Fie~ for 9 months in 2 years) 

Ex-patriot maintenm.:e tecmician 
{Fie~ for 6 months in 2 years) 

TOTAL of 27 man/months. 

96,000 

72,000 

48,000 

TOTAL COST CF EX-PATRIOT TECl-NCAL ASSISTAACE 216,000 
(lJS$ 8000 per man/months) 

2.6 Transport Vehicles 

Saloon Car 1 

Landrover 1 

Minibus I 

Lorry (3 tomes) l 

.. 
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ESTIMATED R~ <DST CF BKlLOGICALS PRCXll£TION FACUTY 

WJn-etl SAOCC 

OPTION l Local Formulation ald Filling/Quality Control 

SUMMARY CF RUl'NNG COST ESTIMATE 

Ll Amortisation of Buildinqs at 4% 
(See Annex 4 -; Capital cost estimate $813,000) 

L2 Amortisation of P•t and E!!!!l!ment at 12.5'1f. 
(See Annex 4 ; Capital cost estimate $370,000) 

LJ Salaries/Waqes/Ex..patriot E~erts 
(See Annex 4 for persoriilel > 

Salaries/ wages 
Ex-patriot experts 

L4 Materials 

1.4.1 Antigen Concentrates 
(See Annex 4 for l 7million doses at $25/1000 doses 

L4.2 Adjwants and Diluents 
(See Apnex 4 ; Z2000L bul< vaccine) 

Adjwant: Aluminium salt at 20% 4400L, $8.0/L 
Diluent: Pyrogen-free sterile water estim. 15000L; $2.0/L 

1.4.J Filling/Packaging 
(Also see Annex 4) 

1.5 Quality Control 

1.6 Services 

(Electricity, steam, water, telephone estimated) 

1. 7 Repairs and Maintenance 
(estimated) 

1.8 Transport: 1 vehicle 

GRAN) TOTAL 

USS OOO's 

33 

28 

48 

425 

35 
oz 

127 

10 

30 

20 

7 
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1/3-A Salaries/Waq~Ex-patriot Experts 

Status 

Gram.ates 

Senior Laboratory T ecmician 

Laboratory T ecmician 

Attendants/Lab. Animal 

Administration Manager 

Accountant 

Personal Secretary 

Secretories/typists etc 

Instrument T ech./Electrician 

Maintenance Engineer 

TOTAL 

Ex-patriot technical experts 
fielded for six months in the year 

Nos. in 
Group 

z 
2 

4 

' l 
l 

l 

4 

1 

1 

Salary p.a. Total .. 
(US $) 

J,500 7.u 

1,300 2.6 

850 3.4 

600 3.6 

2,700 2.7 

Z,700 2.7 

1,300 1.3 

600 2.4 

1,300 1.3 

850 0.9 

'D.9 

96,000 48.0 



T 

- 115 -

1/4..J-A Filling/Packaging 

Packs: Polyethylene, 11• -irradiated 
~ 

Sizes Numbers us $_./1000 

20ml x 140,000 150 

50ml x 80,000 180 

lOOml x 130,000 230 

250ml x 45,000 JOO 

Stoppers-collars 500,000 20 

Canl>oxes for 
400,000 packs, 
a ver.20 packs/box 20,000 1200 

Labels, leaflets 500,000 estimate 

TOTALS 

1/5-A Quality Control 

(only bulk vaccines and filling lots tested) 

Vaccine 
(No. of batches) 

Anthrax 
(8) 

Blackquarter 
(14) 

Haemorrh.septic. 
(4) 

TOTAL 

*Cost US$: 

Animal species* Keep-days 
(Total nos.) 

Sheep (16) 160 
Guinea-pigs (104) 1920 

Calves (28) 204 
Mice (60) 190 
Guinea-pigs (220) 7056 

Cattle (8) 64 
Mice (80) 812 

Cattle $ 200; $1/keep day 
Calf $ 50; $ l/keep day 
Sheep $ 20; $0.5/keep day 

G-pig $ J; 0~5/keep day 
Mice $ l; 

I 

TOTAL 
US $ UOO's 

21 

14 

30 

lJ 

10 

24 

15 

127 

Total ~...ost 
(US$) 

400 
1300 

1600 
280 

4100 

1700 
450 

9830 
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ESTIMATED Rt.HING COST CF BIOLOGl"..ALS PROOU:TICl'of 

FACUTY MTHN SAOCC 

OPTION 2: Local Production 

SUMMARY CF RUl'NNG COST ESTIMATE 

Amortisation of Buildings at 4% 
(See.Amex4; Capital cost estimate $2.9mill.) 

Amortisation of P Jant and Equipment at 12.5% 
(see;mei4 ; Capital cost estimate $Llmill.) 

Salaries/ WaQ'!S/Ex-eatriot Experts 
(See Annex 4) 

Salaries/ Wages 
Ex-patriot Tech. Experts 

2.4 Materials 

2.4/i Media 
(See Annex 4) 

Z.4/2 Adjuvant 
(See Annex 4for 26,000L bulk vaccine) 

Adjuvant: Aluminium salt at 20% 5200L $8.0/L 
Diluent: Pyrogen-free ster. water 15000L $2.0/L 

2.4/3 Filling/Packaging 
(See Annex 4) 

2.5 Quality Control 
; 

2.6 Servir.es 
Electricity, steam, water, telephone (estimated) 

2.7 Repairs and Maintenance 
(estimated) 

2.8 Transport: 4 vehicles 

GRAND TOTAL 

US$ OOO's 

116 

'J2 

62 
91 

70 

52 
2 

231 

31 

50 

JO 

JO 

903 
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2.J-A ~laries/ Wages/Ex-patriot Experts 

Status Nos.in Salaray p.a. TOTAL 
Group (US $) (US$ OOO's) 

• Graduates 5 J,.500 17.5 

Senior Lab. Tech. 7 l,JOO 9.1 

... Lab. Tech. 10 850 8.5 

Attendants: Lab/ Animai lJ 600 7.8 

.A.ccounts, Supply, Library 
Assistants J 850 2.6 

Secretaries J l,JOO J.9 

Typists/TeL Exchange 4 600 l.J 

Maint. Engineers/Electricians J 850 2.6 

Drivers J 850 2.6 

Security Qiards J 600 1.8 

TOTAL 62.2 

Ex-patriot Technical experts 96,000 
(fielded for lJ.5 man/months) 97.2 

2.4/1-A Media1Chemicals 

$/lL TOTAL 
(US $) 

Anthrax 2400L J.6 8,600 

Blackquarter 7000L 5.9 41.JOO 

Haem.Septic. lOOOL 12.2 12,200 

Brucella 519 lJOOL 4.8 6,200 

Diluent 15000L 0.1 1,500 

TOTAL 69,800 
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-2..4/J-A Filling/Packaging 

Packs: Polyethy Jene, f-irradiated 

Sizes ~mbers us S-/1000 TOTAL(US $) " 

Anthrax 50ml x 80,000 180 14,400 
lOOml x 40,000 230 9,?00 

Blackquarter lOOml x 70,000 2JO 16,100 
200ml x J5,000 JOO 10,500 

Haemorr .Sept. lOOml x 20,000 2JO 4,600 

200ml x 10,000 JOO J,000 

Brucella 20ml x 260,000 150 39,00lJ 
20ml x 260,000 150 J9,000 

Assorted stoppers and collars l.OmilL 20 20,000 

Carcl>oard boxes for 
ca. 750,000 packs 
aver. 20 packs/box J7,500 1200 45,000 

Labels, leaflets 1,000,000 estirr. J0,000 

TOTAL 230,800 

• 

I I I 
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2..5-A Quality Control 
an:process tests, and tests on bul< vm:cine IRI filling Jots are included) 

Vaccine Animal species* K~ys* 
(No. of batches) CT otal nos.) 

Anthrax Sheep (16) 160 
(8) Qiinea-pigs (lOll) 1920 

Blackquarter Calves (28) 204 
(14) Mice {60) 490 

Qiir.ea-pigs (220) 7056 

Haem.septic. Cattle (8) 64 
(4) Mice (80) 812 

Brucella 519 Qiinea-pigs (JO) 2520 
Mice (75) JOO 

TOTAL 

Media fer in-process steriaity etc. testing est. 

*Cattle $200: $1/k~ day 
Calf $ 50: $1/keep day 
Sheep $ 20: $0.5/keep day 
Guinea-pigs $ 3: $ 0 5/k da 
Mice $ 1: • eep Y 

TOTAL COST 
(US $) 

400 
UDO 

1600 
280 

4100 

1700 
450 

1250 
150 

11,JOO 

20,000 
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COMPARATNE COST CF PRICIUTY BAClERIAL VAa>ES WITHN SAOCC 

ACCORa.G TO mlGllil CF SOlRCE 

l Actual prices (LIS cent) of imported priority vaccine 1985/86 in some of the 

comtries within SAOCC 

Product Botswana Zimbabwe Malawi Zambia Tanzania A"9e 

Anthrax (Anth) 4.4 3.J 13.0 9.0 7.42 

B lackquarter (BQ) 9.7 4.7 9.0 12.0 6.0 8.28 

Haemorrh.septic (HS) 3.S 15.0 20.0 12.83 

Brucella Sl9 (519) 15.0 9.1 JO.O 30.0 21.02 

49.55 
ll 

Average price of four imported bacterial vaccines: 12.38 cents 

2 Cost (US cent) of priority bacterial vaccines locally formulated from imported 

intermediaries 

(See AJlnexes 4 and 5) 

Estimated annual running cost of Facility US$: 802,000 

Annual output of Facility/ Anth., BQ, H.S., dose:: 17 ,000,000 

Average cost of three locaJly formulated priority vaccines 4.17 cent/dose 

(See Annexes 4 and 5) 

.J Cost (US cent) of priority bacterial vaccines locaJly produced 

Estimated annual ruming cost of Facility US$: 915,000 

Amual output of Facility (Anth., BQ., HS, 519) doses: 20,000,000 

Average cost of four locally produced priority vaccine 4.50 cent/do~ 



' 
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To prepare poultry vaccines to European Pharmacopoeia standards of safety 
and potency it is necessary to use specific pathogen-free (S.P.F) eggs. S.P.F • 
eggs can be bought fr\>m Lohmam at a cost of US U.00 (landed cost). An alternative 
would be to establish a laying flock of S.P .F. birds. It is estimated that to meet 
the requirements of SAOCC, a laying flock of not less than 500 hens would 
be permanently required. 

1. COST OF IMPORTING S.P.F. EGGS FOR LOCAL t£WCASTLE DISEASE 
VACCD'E PRODUCTION 

Doses required annually: 10 x 106 of 40% HTCt-ONER = 40 x 10
6 

40% LA SOTA = 40 x 10
6 

20% KOMAROV = 20 x 106 

~stimated yield/egg= 1,000 doses. 

For 100 x 106 doses 100,000 eggs are needed 

+ 15% hatching loss 15,000 

TOTAL 115,000 

Price of S.P.F. eggs is US$ 6,00/piece, 115,000 x US46,00 =US$ 690,000 
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2. COST CF ESTA8USl-ING Af\D MANTANNG LA YING FLOCK OF 500 BIRDS 

2.1 CAPITAL 

2.1.l Building 

2.1.Z Plant and Equipment 

2.1.3 Te-:hnology Transfer 

2.1.4 Project Management 2 Man-year 

_ 2.l.5 Project Implementation 

2.1.6 Raw Materials 

2.1. 7 Contingency 10% 

GRAND TOTAL 

2.2 RU~ING COSTS P.A. 

- 2.2.1 Amortisation Building 1/25 

2.2.2 Amortisati-m Plant and 
Equipment l/ 10 

2.2.3 Material 

2.2.4 Sta ff. l Overseas Man-year 

2.2.4.l Staff. 16 Local Man-year 

2.2.5 Services 

2.2.6 Transport 

2.2. 7 Management Contract 

GRANO TOTAL 

US$ 
432,000 

70,000 

100,000 

200,000 

100,000 

60,000 

100,000 

1,062,000 

17,280 

7,000 

45,000 

100,000 

96JOOO 

196,000 

25,000 

12,000 

150,000 

452,280 

' 



• 

.. 

• 

- 123 -

J. COST CF QUALITY CONTRCL LABORATCRY 

J.l CAPITAL 

J.1.1 Building 160m 2 x US $1,200 

J.1.2 Plant and Equipment 

J.l.J Technology Transfer 

J.1.4 Project Mmlagement 2 Man-year 

J.1.5 Project Implementation 

J.1.6 Raw Materials 

J.l. 7 Contingency 10% 

GRANlTOTAL 

J.Z Rl.A'NNG COSTS P.A. 

J.2.1 Amortisation. 8'1ilding 1/25 

J.Z.Z Amortisation. Plant and 
Equipment l/ 10 

J.2.3 Material 

J.2.4 Staff. l Overseas Man-year 

J.2.4.l Staff. 5 Local Man-year 

J.2.5 Services 

3.2.6 Transport 

3.2. 7 Management Contract 

GRAND TOTAL 

192,000 

50,000 

100,000 

200,000 

100,000 

25,000 

75,000 

742,000 

8,000 

5,000 

15,000 

100,000 

30,000 

15,000 

5,000 

100,000 

378,000 
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4. COST CF PROOLClD" LABORATCRY 

4.1 CAPITAL 

4.1.l Building 440m 2 x US $1,000 

4.1.2 Plant and Equipment 

4.1.2.l Technology and Transfer 
J x 0.5 tvtan-year 

4.1.2.2 Training {Overseas) 

4.1.J Project Management 

4.1.4 Project Implementation 
{2.5 Man-years) 
Raw Materials 

4.1.6 Contingency lOCKt 

GRAl'C>TOTAL 

440,000 

500,000 

150,000 

150,000 

200,000 

250,00C' 
80,000 

110,000 

J.,880,000 

* price of 115,000 eggs, ie, US $690,000 excluded. 

4.2 RLJNl.nNG COSTS P.A. 

4.2.l Amortisation. Building 1/25 17,600 

4.2.2 Amortisation. Plant and 
Equipment 1/10 50,000 

4.2.J Material 25,000 

4.2.4 Staff. Overseas. 1 i Man-year 250,000 

4.2.4.l Staff. Local 20 Man-year 120,000 

463,000 

4.2.5 Services 100,00 

4.2.6 Transport 2.5,000 

4.2. 7 Management Contract 2.50,000 

4.2.8 Quality Control 2.5,000 

4.2.9 Animal House 12,000 

874,000 

• 

• 
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5. CONCLlF~ 

Taking into consideration the production of 100 x 10
6 

doses of Newcastle Disease 
vaccines amually and the prerequisites of the EuropeM PharmtlCOpOiea, 5.P.F. 
flock, laboratory to screen the freedom from pathogens of eggs and a production 
plant consisting of one common culture medium/preparation section, 3 separated 
laboratories fer the 3 different types of Newcastle virus strains ·and one common 
freeze-drying secticn are needed. 

Even if the cost of imported 115,000 eggs - essential fer one year production - is 
disregarded, the rmning costs of S.P .F. flock, screening, procb:tion and auxiliary 
activities would be US $1, 794,880, and the price of one dose of vaccine US 
$0.0170488. Reputable Europea1 MIDlfacturers will supply Newcastle Disease 
Vaccine at a lmlded cost of US $0JIJ1 per dose. Comparing this figure to the price 
of the recent importation (76million doses fer Z$20J,OOO, equivalent approximately 
to US $135,000) in which one dose of vaccine has a C.IF. price of US $0JIJ177631, it 
seems evident that the local procb:tion of the poultry vaccines will not be 
economic. 

Therefcre the best way to meet the regional requirements is the importation of 
these procb:ts • 
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SAOCC Countries ~ Veterinary Drugs 

ftarket Information ~Projections 

Sources of Information 

1. Livestock population statistics. 
2- Official reports fro• each of the countries-
3- Detailed discussions with Livestock Development 

Authorities and Veterinarians in each of the countries. 
4- (·utside official sources (e.g. FAO>. 
5. Private market research information. 
6. Official statistical data in so•e countries. 

2- Drug and Vaccine Requireaent 

1. Forecast drug and vaccine requireaents from the 
Governaent Authorities. 

2- Historical data froa the Livestock Departaent. 
3- Historical data and trends fron State Importing 

Ccnpanies Cvhe~ they exist). 
4. Historical infor.ation and trends from private 

I•porting Companies. 
5. Forecast drug and vaccine requirements from private 

companies. 
6- Private aarket research data. 
7. Consultations with the private sector where 

appropriate. 

I I I 

• 
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Aniaal Health ftarkets in SADCC Countries 

, t. Acaricides <Ectoparasiticides> 

• 

• 

Ectoparasites. 
11ersion dipping . 

notably ticks are controlled predo11inantly by i~n-

Four groups of coapounds are used to a significant• extent 

Organo-chlorine compounds 
Organo-phosphorous compounds 
Ami dines 
Synthetics pyrethroids 

There is a transition fro• the organo-chlorine compounds Cnow 
only widely used in Tanzania> to organophosphorous which itself is 
rapidly giving way in soae markets to aaidines, in particular, and 
synthetic pyrethroids. 

The 11arketa in Botswana, Swaziland and Zimbabwe are dominated by 
aaidines and, with parasite resistance emerging and more awareness of 
the environment this trend is likely to continue, elsewhere. 

It is estimated that by the year 2000 approximately SO• of 
acaricides in the SADCC region will be based on anidine the remainder 
divided between organo-phosphorous <especially dichlofenvinphos> and 
synthetic pyrethroids, with the phasing-out of organo-chiorine 
compounds. 

No estimates of tonnage of these compounds has been ~iven as the 
dilution rate in tbe dip wash varies •ore than 10-fold depending on 
the compound and the formulation. 

Order-of-magnitude estimates can easily be made for specific 
products Cmany still covered by patent protection> on the basis that a 
bovine on average removes 2-S"litres of dip wash per immersion and that 
immersions vary !rom 10-40 per year, depending on many factors. 
amongst them parasite challenge, the climate and the efficiency of the 
veterinary services in the country concerned. 

~Arsenic is still used. notably in Malawi . 
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Princioal Acaricides used in ~ SADCC Countries 

Arsenic 
Toxaphene 
Chlorvenvinphos 
Diazinon <Lesotho only> 
Dioxathion 
A11itraz 
Decainethrin 

~ Antibacterials 

The inarket in SADCC is dor.inated by injectable dosage forms. Of 
these approximately 509' is made up of tetracyclines. the rest being 
penicillin and penicillin co11binations Ce.g Pen/Streptomycin> making 
up about another 3095. the re11ainder being mainly sulphonamides and 
co11binations with a small proportion of se11i-synthetic penicillin. 
chlora11phenicol. furazolidone etc. 

There is no information on number of animals dosed. 

Principal Antibaterials utilised in SAOCC Countries 

Oxytetracylcine 
Tetracycline Rydrochloride 
Penicillin 
Streptomycin 
Tylosin 
Amoxycillin 
Ampicillin 
Trimethoprim 
Suphamechamezathine 
Sulphathiazole 
Sulphaquinoxaline 
Nitrofurazone 

• 
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~ Anthelmintics 

The market is fragmented •. 

Benzimidazoles dominate round-worm treatment. and rafoxonide 
the treatment of fluke, but many older drugs such as levamisole. 
piperazine and morantel are still important locally. 

The combination of anti-nematode activity with action against 
liver fluke means that the benzimidazoles will probably continue to 
grow in importance to the end of the century. tlany of these are still 
covered b~ patent protection. 

Principal Anthelmintics ~ !.!l SADCC Countries 

Albendazole 
Fenbendazole 
Oxfendazole 
tlorantel 
Rafoxanide 
Levamisole 
Piperazine 
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Requirements for Veterinary Drugs and Acaricides, 
SADCC Countries 

Because of the number of drugs being used within the main Product Groups and 
the variety of dosage forms and the different rate of dosage in different 
species and different diseases it is not possible to give a detailed require­
ment country by country. 

Furthermore different presentations of the same drug in the same dosage form 
can vary many times e.g. injectable oxytetracycline can from 50 to 200 mg/ml. 
and concentrations of active ingredient in cattle dip formulations can differ 
10-fold. As information is available in different units in different coun­
tries e.g. bottles, kilos, litres, sometimes doses, it is not possible to 
give an accurate total by adding the data. 

It is possible, however, to give indicative estimates according to current 
and projected drug usage. 

These can be used for planning purposes. 



- 131 -

Indicative Reauirements for Vet@r1narv Druas :md Ac~r:.!.£.!.des 
in SADCC Countries ov the ~ 2000 

h Acaricides 

Assumotions: Bovine oooulation 30 million 
immersions/vear 25 
Litres dip-wash/head/immersion 

Acaricides Reauired 

Amidines <12.SX w/v) 
Dilution 1:500 
Percentage of Total Acaricide 

Reciuirement 50 
Reouirement oer annum 

Organophosphorous (557. w/v) 
Dilution 1:2,200 
Percentage of Total Acaricide 

Reciuirement 2.5 
Requirement Q.!!!:. annum 

Pvrethroids <18.75 wlv> 
Dilution 1: 500 
Percentage of Total Acaricide 

Re1Juirement 15 
Reouirement ~ annum 

Others \orincioallv Toxaohene> 
Dilution 1:200 
Percentage of Total Acaricide 

Reauirement 10 
Reauirement Q.!!!:. annum 

2.5 

TOTAL 

Litres Acaricide 
reauired o. a. (i)l)O' s> 

1,876 

2.745 

N.&. Th~s~ ~t~ures must oe tre~ted with c~ution •s manv other f~c-
~or~ are involved such ~s tntt1~i charge rates. ~xhaust1on rates •nd 

~ varv1n9 ~ormuiat1on~ . 

• 
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Indicative Reauirenents for Veterinary Dr.,~s and Acaricides 
in SADCC Countries. 1906 

~ Antibacterials 

In most SADCC Countries the dominant u~~ of antibacterials is ior 
cattle by the parenteral route. Where intensive oig and poultrv in- • 
dustries exist e.g. Zimbabwe and Zambia there is also an in-feed use. 
but overall this amounts to less than 10X of the total reauirement. As 
in the case of other oroduct grouos the cattle sector amounts to over 
907. of the market. 

Assumotions: Bovine copulation 30 .. illion 
An animal will require a d~$e on average once everv 2.Svears. 
The market is divided: 
Tetracyclines - 507. 
Penicillin and combinations - 307. 
Sulohonamides and combinations - 20% 

Injectable Tetracyclines 

Doses oer annum o million 
Dose: 2qmlanimai 
Dosage form: 107. solution 
Volume inJectabie liauid reouired per annum 

In1ectable Penicillin +Combinations* 

Doses oer annum 3.b million 

120.000 litres 

Act i .,,e ingredient: 250 mg/ml 
Average dose size: lSml · 
Volume injectable oenicillin + combinations reouired 

In 1ectable s•_1iphonam1de 

Doses oer annum: 2.4 million 
20 ml/dose of 33'7. solution 

oer annum 54. 000 1 i tres 

!Jolume injectable sulohonamide reauired oer annum 48. 000 11 tres 

Oral dosaoe Forms 

This can be taken as lO'l. of the .above in terms of active 
1n9redient. They wtll be ma1nlv oowders for m1x1ng with food or water. 

* Pr1nc1oal comb1nat1on 1$ oen1c1ll1n/streotomvc1n w1~h streotomvc1n 
at 250 rn•J/mi. 

• 



.. 
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Indicative Reau1rements !.2!:_ Veterinarv Druos and Acaricides 
in SADCC Countries. 1986 

. 
]_ Ant:helmintics 

Assumctions: Bovine population 30 million 
90% of requirement is for use in bovines 

507. will be benz:imidaz:oies with an anti-nematode activitv. some ant1-
trematode dctivitv 
207. will be anti-trematodes 
307. will be~- mi:<ture of other croducts such as lavamisoie. mor.antel. 
oeperaz:ine etc. 
Assume that each young animal is given 2 doses of anthelmintic in its 
life. 

Total doses required o.a. 
Assume average bodv-weight 

Benzimidazoies 

Assumptions: 
Presentation 5% powder 
Dosage rate 10mg/kg active ingredient 
Average weight of animal SOkg 
Ooses/vear 
Animals treated 
Volume of drug required 
(active ingredient> 

2 
5 million 

Formulated <S'l. oaste, po~der or liauid) 

Flukicides 
CMainlv rafo~anide> 
Si. oaste oowder or .1 i ou1 d 

r_:1iscellaneous 

Lavamisole 31. injectable solution 

Others <mainly powders> 

l 0 • (;(it) • 000 
SO kg 

2.500 kg 
50.1)01) kg 

31). !)(li) kq 

12.500 litres 

20.000 kg 

In fact dosage-rates varv greatlv e.q. Benzimidazoles varv from 
S to 11)1) mgikg in their recommended rate of application therefore tne 
actual caoac1tv reouired will depend on which drug 1s to be oroducea. 
This could well deoend on oatent crotection • 




