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BACK GROUND 

~ozarebique, an independe~t state since 1915, has the 

geographical location in the eastern part of Southern Africa 

covering an area of about 806,000 square Km. The country is 

primarily agricultural endowed with potential natural. products 

including minerais and nearly 90% of the population iive in 

country side. 

The post-independence nationalised health policy is based on 

a multi-sectoral approach. The Ministry of Health coordinates 

the functions of relevant Ministries and agencie5 in the over 

all National Health Care System. 

Mozambique imports almost all her pharmaceutical requirements. 

There is no manufacturing facility for pharaceuticals in the 

country except the oral rehydration salt production unit at 

Bei~a the largest port city in the country. The three central 

and the seven provincial hospitals in the country produce only 

a single expectorant syrup and few antiseptic and ointment 

formulations for external use. 

Due to her complete dependence on import, Mozambiq~e is 

engulfed wi~h the inherent demands and short falls of the 

system. These include the absence of reliable statistical 

data on drug needs, abrupt stock-outs, danger of short 

dated and expired products remaining in circulation, need 

for ef:icient drug monitoring system etc. In order to improve 

the drug supply in the country the ~inistry.of Health has 

been endeavouring to establish a self reliant technology base 

fo~ a domestic pharmaceut:.cal industry. At the request of the 

M:.n1;tr'l of He~lth, Astra Development, rlB of Sweden drew up a 

development p;an in 1979 for the development and establ:.shment 

of a ;;harmaceutical i1;dustry in :vtozamb1que wh.:.ch ind:.cat:ed that 

parallel to ~he establishment of a pharmaceutical manu~acturing 



piant, registration control and distribution of pharmaceuticals 

should be studied since both these broad activities are closely 

related. A detail feasibility study was submitted by Astra 

Development AB in 1980 for an industrial unit for production 

of tablets and oral liquids with an investment cost of over 

$31 million. The consulting firm proposed annual production 

of 1000 millions of tablets in 33 formulations in single 

shift operation of the industry. 

The proposal was not implemented primarily as the Government 

had reservations on such a large investment with long return 

of investment, the adaptibility of the technology suggested 

and the need for a large scale manpower training in a 

developing country like Mozambique. 

Before undertaking such large investment, it i~ necessary 

to undertake preparatory work which will lead to the 

development of local skills, technological capability and 

creation of the necessary infra-structure in the country. 

The prsent study period was October 1985 - September 1987 

and covers primarily the following three areas: 

potencials, conditions and parameters for the 

establish~ent of pharmaceutical industry in 

~ozambique, (PART-I of submission) 

local training in tabletting technology 

feasib:.: ::.ty parameters for the establishment of 

a pilot plant for pharmaceuticals !PART-II of 

submiss}..on). 
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This submission deals with studies on the feasibility 

parammeters for the estblishment of a pilot plant for 

pharmaceuticals in the People's Republic of Mozambique. 

Certain parameters, namely the site selection, financial 

evaluation of alternatives of different types plant 

constructions (steel, combination of steel and in-situ 

concrete etc.) including technical details of structural 

designs (civil/electrical) has not been within the scope 

of this study, hence it is entitled as Pre-Feasibility 

Studies. 



ABSTRACT. CONCLUSION AND RECOMMEND A TIO NS 

1. 0 ~fost regularly necessary phanl'aceuticals 

Out of a spectrum of 118 products within the selected top 

8 dosage forms that have been consumed in the country, 

45 products consisting cf 24 tablets, 6 capsules, 7 oral 

liquids, 3 topical ointments, 2 liquid injectable and 

1 each of sterile penicillin powder, ophthalmic ointment 

and granular syrup are identified as most regularly 

necessary in Mozambique based on import expenditure, 

consumption volume and therapeutic group coverage. 

2. 0 Production prograr.1 and process technolo~y 

2.1 The rationale in selection of the production program 

is that the products are essential and indispensible 

and embrace a variety of manufacturing technological 

'lariants that can be applied to a greater number of 

products in future. 

The production prograr. includes 12 formulations 

c ~pri5ing 7 tablet, 4 oral liquid and 1 capsule 

as il!~strated below: 

Tablet, 66 millions: 

Aspirin, Paracetamol, Chloroquin, Co-trimoxazol, 

Mebe~dazol, lscniazid and Phenylbutazcne tablets. 

Oral liquid, 1 million bottles: 

Expectorant, Multivitamin, Mebendazo~ and Co

trimoxazol suspensions. 

Tetracycline capsule, 10 million. 

.... 



2. 2 Production process technology 

The technological variants for the manafacture 

of tablets include dry granulation. wet granulation 

and film coating, powder filling for capsules and 

compounding of syrup suspension and emulsion in 

oral liquids. 

The manufacturing technology suggested is based on 

semi-automatic equipment to be operated in man

machine combination. The packaging operation is 

simple and essen~ially manual consisting of sub

division of tablets and capsules by w~ighing and 

filling the plastic container. labelling and boxing 

5x8 containers in a locally available card board 

box. 

The oraJ liquid includes syrup, sus~~nsion and 

emulsion. These are filled by semi-automatic 

machine, manually scr~w capped and labelled. No 

outer unit carton is proposed for the glass 

bottles. Thelabelled bottles are packed in 

card board boxes. 

The selection and acquisition of the suggested 

technology is consi~tent with the particular 

condition and capa~ility currently prevailing 

in the count!"y. 
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3. 0 Materials '.\lovement and Production Process Flow 

3.1 The events in the conversion process of pharmaceutical 

raw materials to finished goods follow the following 

sequence of operation : 

Receipt and quarantine of raw and packaging 

reaterials until quality checks are ?erformed 

against specifications. 

Storage of the approved materials in the 

designated active storage area and disposal 

of the rejected material. 

Dispsense standard quantities of approved 

materials as per batch formulation and packaging 

order. 

Manufacturing (compounding/mixing/tabletting/ 

encapsulation). 

Packaging (subdivision, sealing, labelling 

and boxing). 

Quarantine and control of finished products. 

Storage 3nd accountibility of the finished 

products. 

Analysis of batch production records. 

... 



4.0 Importable Raw and Indigenous Packaging ~aterials 

4.1 Raw Materials 

All raw materials except water are to be imported. 

Although sugar is produced locally it does not 

conform to compe'dia specifi~ations. 

The raw material sources and cost estimates used in 

this study are based on competitive price quotes. The 

quality speicifications are USP/BP/EP/IP. Most of the 

suppliers and manufacturers considered are in pharma

ceutical raw material business for many years and the 

quality is acceptable. In agreement with Medimoc a 

10% Medimoc mark-up for handling importable 

pharmaceutical raw materials has been included 

in material cost. No customs duty however has been 

considered. No Medimoc mark-up is included for the 

packaging materials. 

4.2 Indigenous packaging materials based on the structured 

survey studies performed on the complementary indust:ies 

in Maputo and Beira for the potential sources of 

indigenous packaging m~terials, it is concluded that 

the packaging materials for the pilot plant productions 

can be sourced locally. However, these industries 

deserve limited revitalising support. The local 

manufacturers should pass through fine tuning develop

ment phase integrated with the pharmaceutical quality 

control. 
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5.0 :\1anpower and Tr&ining 

5.1 Manpower 

Currently local availability of management and 

technically skilled personnel is the most critical 

factor for the establishment, operation and mainten

ance of a domestic pharmaceutical plant in Mozambique. 

Most of the required skilled hands are to be trained 

and developed. 

The estimated number of total plant personnel with the 

suggested production program and tecnlology is 85 for 

full capacity operation. Besides the five key level 

personnels, the skilled hands constitute 30 operators, 

2 production supervisors, 2 maintenance foremen, 

3 laboratory analysts and 3 in-process inspectors. 

Among the key personnels, the University graduates for 

the func~ions of plant engineer and quality control 

manager are critical. NationaJ planning has been 

suggested for education, training development of 

maintenance engineer, quality control manager, plant 

accountant and two utility and electrical foreman. 

The skilled operators for production are to be selected 

from 56 pharmacy technicians ar.di~r 87 pharmacy agents 

available in the country as engaged in NHS. It is 

foresee11 that a few nationals at supervisory, in-process 

inspection and laboratory technician level in tablet 

manufcturing and control operations expected to be 

available locally by 1990with preliminary train:ng 

received at the "tabletting workshop"at aeira. 

... 
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s.: Training 

To overcome the critical constraint of manpower, 

training ar.d de~elopment is of foremost important. 

In order to develop the two key national personnels, 

namely, plant engineer and quality control manager 

a 3-stage action pian is suggested - National planning, 

institutional education f;.Jl lowed by industrial training. 

External experts shall b 0 needed for these two technical 

positions until nationa:~ are developed. The training 

suggested is in two phases, - in-service training for 

a minimum period of 24 man-months at the start-up of 

the plant and external industrial training of approxi

mately 20 man-months for the ;elective key and 

supervisory personnel. The estimated capital ex?enditure 

::.s USS 20 5, 000. 

This plan pre-snpposes preliminary work-shop training 

of the tabletting operators, supervisors and laboratory 

technical personnel at Beira. 

It is envisaged, the following internationa1 agencies 

can contribute partly or fully in achieving the suggested 

training objective, -

Collaborating foreign pharmaceutical industry 

UNIDO/UN agency(ies) 

Bilateral agreements 

Regional I Sub-reg iona 1 techn;_cal co-cperat ion 

(SADCC/exist1ng 1981 accord with ~auritius 

Madagascar in the field of pharmaceuticaisl. 
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6. 0 Site plan, plant design and civil works 

6.: ~~e site slect:on ~as no~ been wi~hi~ t~e scope of th:s 

s~udy, however, the c=iteria for site selection has 

been set forth. It is suggested that the pilot plant 

be phase~ise expanded in capacity to attain the level 

of an industry in f:.iture. Therefore :-;1e site plan fer 

~ilct plant should permit apporximate site utilization 

of 40-60%. 

6.2 The sing!e storied building design consists of 3 bays: 

service bay, #ithin facilities for cafeteria, office, 

laboratory, lockers and ch~nge-rooms, utility and 

maintenance workshop, 34~ mz. 

manufacturing car area for tablet-capsule dry 

processing area (excluding corridors) ending to 

the packaging hall through the sub-division 

rooms, 225 mz. 

pharmacy, dispensing, material drying and oral 

liquia wet area leading to the common packaing hall 

through the sub-division rooms, 180 m2 • 

The twc warehouses, for raw-packaging materials, 110 m2 

and finished goods quarantine and store, 184 m2 are 

!ocated at oppo3~te ends of the building, allowing 

~aterials fiow in one direction. 

.. 
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The estimated floor space is 1352 m2 consisting of the 

following occupancy 

Raw and packaging materials, 190 m2 

Pharmacy and Cold storage, 60 m2 

Manufacturing and packaging, 488 m2 

Laboratory and utility, 161 m2 

Finished goods, 184 m2 

Auxiliary facilities, 269 m2 

In discussion with the !~cal architects, civ~l cost 

estimates have been made for a total of US$700,000 

at 1986 construction rates. 

6.3 Detail specifications of structural features including 

comparative studies on different building construction 

alterr ~ives, namely, pre-fabricated steel structure, 

combination of steel (manufacturing area) and concrete 

construction (warehouse, packi~g hall, etc.) has not 

been made. 
.., 

Despite pre-fabriated steel construction has certain 

advantages, primarily t~~ reduced construction time 

and early start-up of the plant, the more conventional 

form of in-situ concrete construction is suggested since 

the technology is indigenous in Mozambique. In any event, 

the civil construction, electrical plant and installation 

of plant equipment and machineri~s should be closely 

supervised with external engineers and technicians. Since 

this will be the first pharmaceutical dosage form formu

lation plant in Mozambique it is recommended that the 

contractors should preferably be of foreign case having 

experienced in the field. 
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7. 0 Collaboration with a suitable foreign industry 

Establishment of a joint venture in collaboration with a 

foreign pharmaceutical industry at public-private or 

public-public level preferably having experience i~ 

developing country is foreseen to facilitate the 

establishment and operation of a domestic pharmaceuticai 

production unit as well as the sectoral gr- in Mozambique. 

The following specific advantages are cited: 

construction, supervision, installation of 

machineries and start-up of the plant 

plant utility and maintenan~c functions 

manpower trianing : extenal and in-service 

adaptation and integration of plant technical 

and management systems and prncedures 

future plan~ capacity expansion, phasew:se 

introduction of new products/dosage forms and pro

gressively deve~oping the pilot plant to industrial 

level. 

fine tuning development of domestic compleme~tary 

packaging material manufacturers 

:ntroduction of registration and drug regulatory 

administrative systems and procedures 

trading advantages, namely raw material imports. 
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8. O Time Schedule for implementation 

It has been assumed that the in-situ concrete type of 

construction will take Jbout 2 years since the site plan 

is finalisedsubject to employment of foreign based contrac

tors and supervision of the civil and electrical and 

machineries installation by foreign engineers and technicians. 

Full production capacity will be reached in phase of 

2 year3, the start-up year should utilize about half 

the plant capacity. 

9.1 The economic analysis is aimed at the evaluatin of 

the local production cost. The investmem: necessary 

for the establishment of the 

1986 cost is estimated to be 

The split is as under : 

- Land 

- Civil works building 

- Furniture, Machinery and 
equipment 

- Pre-production capital 
expenditure 

- Working capital 

proposed pilot plant 

05$3.55 million. 

USS 

Nil 

700 

1241 

730 

856 

at 

9.2 Further due to fluctuations of cost in international 

markets and successive devaluations of loca1 currency 

it is suggested that at the implementation phase, the 

total investment and production cost analysis is re

examined including the most cost- ~fective type of 

construction keeping i:' view the .1 ·oal conditions 

and capabilities. 
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9.3 At 21% of sales revenue the production margin is S4QC,000 

when operating at full plant capacity. The sales revenue 

equates to an overall price increase of about 13% of the 

1986 im~~rt price of the planned 12 finished products. 

Having the ~lanned volume locally produced the annual 

saving in foreign currency is estimated to the tune of 

USS565,000. 

9.4 The gross profit of 21% of net sales is generaliy 
acceptable. However, the long term financial impacts should 

be evaluated as indicated earlier. However it should be 

borne in mind that besides the financial implications, 

there are a number of significant advantages in the 

establishment of a pilot plant for pharmaceuticals in 

Mozambique. Some of these long-term effects foreseen are 

indicated below : 

establishment of a self-reliant pharmaceutical 

technology base in the country that would be 

progressively developed to the industrial level 

avenue for local education, training and developmer

of technical and management man power for industrial 

level operation as integrated with the academic 

technical institutes in the country. 

local packaging material suppliers will be 

revitalised and fine tunec to meet the needs of 

the pilot plant 

development of ~verall infra-structure in the 

country enabling the Government promote foreign 

investment in pharmaceutical industries through 

collaboration 
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1.1 Population 

The population in Mozambique is 14.2 million (1987) and 

is expected to climb to 20 million by the year 2000. The 

population growth rate ·is 2.6%. Among the ten provinces 

in the country, the three namely, Maputo, Nampula and 

Zarnbezia cover 26% of the area and contain about 52% 

of population. 

The age group, 0 - 14 years, represent 46% of population. 

The mortality rate in t~_s group is estimated to be as 

high as 100 to 200 per 1000~ 

The projected popu!atior., its distribution by urban and 

rural areas, and by age and sex (1978-1990) for the years 

1978-1995 is indicated in Annex-01 and 02. 

The country employs 5.2% of her productive population 

in 613 known manufacturing enterprises \employment 10 or 

mere) of different size and ownership. 
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1. 2 Health Care Svstem 

1.2.1 General 

The National Health Policy is directed towards 

the mass of the population with priorities laid 

on preventive care. The health care provided is 

integrated through a multi-tier system - a 

package of preventive, curative and rehabilitative 

actions. It starts from the basic & most peripheral 

level - the primary health care for preventive and 

curative treatement and progressively reaches to more 

complex and specialised level of treatment through 

health care institutions - the secondary, tertiary 

and the quarternery levels,refer table 1-1. 

The current constrains in resources restricts 

optimal coverage of the population ~hrough the 

NHS. 



1.2.2 Primary Level of Health Care 

The rural population is concentrated in Communal 

villages, 1500 to 6000 ?eople per village. 

A community health worker at the remotest delivery 

point, called APE, selected by the community 

(villagers) trained by the Ministry of Health in 

the elements of fi~st aid, symptomatic diagonisis 

of simple illness. 

The APE has 4 years primary school education and 

6 months of medical education.There are 640APE's, 

who are supplied with 330 pages of "Therapeutic 

Guide" - 1981 in two parts containing schedules 

of common disease and supervised by the health 

post/health centre. The health post/health 

cent~e is headed by Health Agent. 

1. 2. 3 Secondary Level of Health Care 

Primary Health Care is supported by the secondary 

level. Th:s ievel permeates from the capital of 

25 districts out of the total of 110 in the country. 

Within predominantly curative medical actions more 

frequent problems of some spec~alities are also 

covered. 
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l. 2 A Tertiar) Le !ei of Health Care 

The level of responsibility extends to the whole 

province currently to a to~al of 7 provinces out 

of 10 in the country. At this level, medical actions 

include more complex specialities including opthal

m0logy, intensive care, physica! and rehabilitative 

medicine and more complex diagnostic agent. 

1.2.5 Quarternary Level of Health Care 

This level represents the most specialised cf all 

health care levels. The level is of regional 

nature and consists of the 3 central hospitals in 

Mar··-~. Beira and Nampula responsible for south, 

cenr and north regions of the country. 

Curative care of even more complex specialities 

including auxilliary diagnustic means namely 

immunology and endocrinology laboratories are 

included in this level of health care. 



1.2.6 Health Heirarchy 

Table 1-1: Health Care Institutions (1985) 

Level of Health Care Institutions 
Number of 
Institutions 

1 -Primary 

2 -Secondary 

-Tertiary 

4 -Quarter:i.a'J 

- Health Post(in 
communal villages) 

475 

- Health Post(urban) 919 

- Health Centre 22i 

Rural Hospital & 
General Hospital 

- P:.-ovi:1c1al 
Hospital 

- Cent~al Hospital 

27 

7 

3 



1. 3 Importation and '.\larketing System: Storage l Distribution Net Work 

1.3.1 The import is confined within the 323 essential 

dr~gs unde~ generic names embodied in the 1984 

revised edition of the National For~uiary. Under 

the National Health Care System !NHS) Mozambique 

imports almost all her requirements of Pharma

ceuticals by open international tender through 

the cost effective and centralised procurement 

system by the sir.gle st~te company MEDIMOC. The 

local productions include oral rehydration salt 

and sodium ber.zoate expectorant, lotions and 

ointment produced and ccnsumed through the 

hospitals and pharmacies (refer table 1-8). 

1. 3. 2 Storage and distribution 

There are two regional warehouses in Maputo, the 

capital cit~ and Beira the largest port city in 

the country. Currently Maputo warehouse takes 

care of scuthern region of the country and Beira 

warehouse shares the greater storage and distri

but1on load for ~he rest of central and northern 

regions of the country. 

W1th continued assistance of the governme~t of 

Italy !1985-1.9901, $23.3 million are being 

~t1lised in 2 phases in up-grading t~e storage, 

transportation and distribution of essential 

drugs primar1~y at ~he regional and provincial 

level. Under the scheme, the storage facilities 

for the 3 reg1ons of the country (southern, 

central and northern regions) are rationalised 

.... 



by up-grading Nacala provincial warehouse to the 

regional level assuming a better service to the 

northern part of the country. There are ten (sub

regional) warehouses at the provinc~al level 

which are served by the 3 regional warehouses at 

Maputo, a~ira and Nicala. Although there is no 

formal warehousin~ system ir. each district of the 

peripheral 110 districts, there are informal drug 

storage facilities. 

Land routes are the primary communication links in 

the distribution network whi~h however has been 

consistently impeded in about 3 provinces in 

Mozambique, namely Inhambane, Tete and Caba 

Delgado primarily due to the resistance imposed 

by ar~ed bandits. 

Besides, oi the total of 50 urbanised pharmacies 

in the coun~ry 37 are state controlled, adminis

tered by FARMAC and served by Medimoc and the 

rest 13 are private owned. 



l.3.3 T~e fol:ow:n? :able illus~rates t~e trend of import 

expendi:ure ~er utilisLng sec~cr justifying the 

large percentage of expenditure are aimed at 

judicious coverage of the vast 90% of the population 

non-urbanised in the country who are served through 

i:he NHS. 

Table 1-2: Trend of fmport Expenditure per U till sing •e ctor 

Total N H s Pharmacies 
Year ooc MT 000 MT % 000 MT % 

1983 307,58C.2 153,811.8 50 :.53,786 4 50 

1984 232,491.0 183,215.8 78.a ~9,275.2 21.2 

1985 275,152.3 223,660.9 81. 3 51,491.4 18.7 



1. 4 Import Expenditure on Drugs 

1. 4 • 1 General 

Natural disasters and des~ablishing acts of 

banditism at strategic economic sites and routes 

led the count~y to progressive decline on the 

over all national export/import coverage ratio 

(0.35 in 1981 and 0.18 in 1984), consequently 

foreign currency expenditure on import of drugs 

suffers deterioration, refer table 1-3. 

Table 1-3: Evaluation of dollar expenditure on Drug(l) 

Expenditure of Drug Imports 
(Millions of U£ Dollars) 

Index 1381 1982 1983 1984 1985 

Pharmaceutical 
imports 

11. 85 8.72 6.16 4.37 5.32 

% Heal'."h Budget 21. 92 16.30 12.00 16.00 23.10 

(1) Includes donations; values at the then prevailing 
varying dollar exchange rates. 
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!. • 4 • 2 Per capita consumption 

The medication coverage of the population was 40% 

in 1980 which has declined to 35% in 1984. 

The per capita consumption including donations is 

indicated in table 1-4. 

Table 1-4: Trend of Per capita Income • per capita Consumption 

Value in US Dollar 
Index 

Per capita ir.come 

Per capita consumption 
(based on whole population) 

1980 

182 

1.0 

1984 

133 

0.40 

The per capita consumption includes donations 

and the decline is significant. 

Mozambique imports drugs at very low cost compared 

to the consumption cost in many other countries. 

The per capita consumption may be compared to 

certain other ccuntries. 

Bangladesh $ 0.60 

India $ 1. 60 

China s 3. 00 



.,-.... -

1 5 Donations 

1.5.l Donation increasingly plays an important role in 

the national health care system. In 1984, a total 

of 34 countries/organisations and in 1985, 39 

countries/agencies have participated in donations. 

In order to utilize donations effectively as comple

mentary regular imports, the donation is formally 

planned at the Ministry of Health in presence of 

the donating countries/agencies. The value of 

donations of the pharmaceuticals received between 

1983 to 1985 is indicated in table 1-5. Similar 

trend is foreseen to continue in 1986 and 1987. 

Table 1-5: Trend of Donations 

Value x 1000 % of Global 
Year Meticais I Dollar Consumption 

1983 25,353.5 634.95 10.3 

1984 52,812.2 1,323.95 30.3 

1985 41,905.0 1,022.32 29.3 

1.5.2 The Principal dosage form among the donated pharma

ceuticals is tablet. In 1982 the regular Medimoc 

import of tablets was supplemented by donation of 

7.82 million tablets (2.03% of import) and in 1984 

significant quant1ty of 39.4 million of tablets 

111.3% of import) in the corresponding y~ar. The 

donation in 1985 was 39.30 million tablets, and 

this is 23.3g of tablets impo~ted. 
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1. 6 Drug Consumption: 

l. 61 Consum2tion trend of the top five dosage forms 

The consumption level is calculated as the total of 

the pharmaceuticals received through import and 

donation. Besides the imports, small quantities of 

expectorant and topicals are produced locally (refer 

table 1-8). The conusmption of the top 5 dosage forms 

of pharmaceuticals during 1982 to 1985 is presented 

in order of incidence in table 1-6. There is almost 

a progressive decline in consumption of drugs during 

1982 to 1985. 

Table 1-6: Consumption trend of the five principal 
dosage forms during 1982 to 1985. 

Dosage form 

1 -Tablet 

2 -Capsule 

3 -Liquid injec+-...able 

4 -Topical ointment 

5 -Oral liquid 

Unit 
Consurrf?tion in Milllons of Unit 

1982 I 1903 I 1984 ! 1985 

Pieces 383.58 272.62 384.82 169.63 

Pieces 19.12 7.38 22.49 13.50 

AtllX>ules 2.89 2.19 2.95 0.61 

Tubes 2.44 1.37 1.03 0.10 

Bottles 1.69 1.15 0.79 0.17 
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Tablet is the predominant dosage form. Aspirin, 

Chloroquin & Co-trimoxazol occupies as much as 

55% of total tablet consumption in 1985. 

There has been substantial reduction in the spectrum 

of products imported during 1980 to 1985. The product 

spectrum suffered a negative growth of 77% in oral 

liquids, 44% in tablets, 36% in capsules and 80% in 

topical ointments in 1985 over 1982 base. 

1. 6. 2 Consumption of the Most Regularly Necessary 
Products in the National Milieu: 

Based on the studies made on drug consumption during 

1980 to 1985 in different levels of National Health 

Care System, a total of 45 formulations in 8 dosage 

forms are identified as most regularly necessary in 

Mozambique. Please refer table l-7(a} for identified 

products. 

Tablet, capsule and oral liquid dosage forms 

comprise 37 products. Table l-7(b) indicates the 

consumption level of these products within the 

three oral dosage forms in :984 and 1985. 
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Table 1-i(a): Identified ltost Regularly necessary Products 

Milligram 
/Tablet 

A: Tabiets 

!.. Acetyl salicylic acid 500 

2. Aluminium hidroxide 500 

3 • Ascorbic acid 100 

4. Aminophylline 100 

5. Bisacodyl 5 

6. Butylscopolamine 10 

7. Chloroquin phosphate 250 

8. Co-trimoxazole 400 + 80 

9. Chioropheniramine 4 

10. Amelirido 5 

11. Diazepam 2 

12. Diazepam 10 

13. Furesemide 40 

14. Ferrous sulfate + folic acid 200 + 0.25 

15. Isoniazid 100 

16. Methydopa-L 250 

17. Metron!.dazol 250 

18. Mebendazol 100 

19. Phenylbutazone 200 

20. Propanolol 40 

21. Predn1solone 5 

22. Paracetamol 500 

23. PrazJ..quantel 600 

24. Su~fadiaz!.ne 500 



- }! -

Table l-7(a): Consumption of the ~ost Regularly necessary Products 

B: Cacsules 

l. Ampi.cillin 

2. Amoxicil 1 in 

3. Tetracycline 

4. Rifampicin 

5. Vitamin-a complex 

6. Multivitamin 

C: Oral Liauid: Bottles lOOml 

l. Chloroquin 

2. Co-trimoxazol 

3. Chloramphenicol Palmitate 

4. Expectorant 

5. Ferrous sulfate 

6. Multivitamin 

7. Vitamin-B complex 

D: Penicillin Oral Granules: Bottles 

1. Ampicillin 

E. Sterile Liauid fSVPI Amcoules 

1. Chi oroquin 

2. Lidocaine with adrenal line 

F: Sterlle Pen.Powder: Vials 

1. Proca:ne Penicillin 

G: 

H: 

Ophthalmics: Ointmen~ 

1. Tetracycline 

TopLcals: 2.0g/tube 

1. Benzyl benzoate 

2. Tetracycl:ne 

~· ~e:ho! and ~ethyl sal1cylace 

ma/cacs~le 

250 

500 

500 

300 

mg/5 ml 

200+40 

200+40 

125 

250 

135 

250 

mg/ampoule 

250 

400.02 

:; mu 

3.5g/tube 

2.0J/tube 

B 



Table l-7(b): Consumption of the identified most regularly 
necessar• products in tablet. capsule and 
oral liquid dosage forms (1984 and 1985) 

Product 
dosaqe 
form 

Tablet 

Capsule 

Oral !iquid 

Consu11ption 

NlltiJer 1984 I 1985 
of Unit \ of total units % of total 
fortr1.1laticn Million coosunption I Million c:onsunpti.on 

24 382.48 96.7 155.66 91.6 

6 25.57 88.8 13 .27 93.2 

7 0.622 78.7 0.108 63.4 

The single asp:rin tablet constitutes 53.7% and 

25.9\ of 1984 and 1985 annual consumption volume 

of the selected 24 tablet formulation. 

Tetracycline capsule constitutes 50.6% and 50.2% 

of the global capsule consumed in the country i~ 

1984 and 1985 respectively. 

The expectorant is the principal oral liquid 

formulation that ~ccupies 77.4\ in 1984 - and 

the hoemantinic ferrous sulfate 62.0% of 1985 

oral liqu1d consumption of the identified 

products. 
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Current consumption through local production 

T- e local productions pharmaceuticals embrace 

16 formulations in 3 dosage forms, namely 1 oral 

liquid, 6 topical ointments and 9 lotions. In 

addition, 585,480 and 2,354,200 sachets of the 

anti-diarrhoeal oral rehydration salt were 

produced in 1985 and 1986 respectively at EMOFAR, 

Beira. The annual country requirement of the 

ORS has been estimated to be 6 million sachets. 

Limited quantities LVP is produced in the central 

hospital in Maputo. 

The estimated local production of the oral and 

topical produced in 1984 and 1985 in the 7 

provincial, 3 central hospitals and 50 pha~macies 

(state controlled and private owns) in Mozambique 

are illustrated in table 1-9. 

Due to economic constrains the volume of local 

productions of pharmaceuticals is dependent on 

the quantity of importable raw materials 

availability. The expenditures in ointment 

and lotions for external application, is 

about 12% in 1983 which is the maximum in 

recent year. 
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Table 1-e: Estimated local production of Pharmaceuticals 

Group Product Unit 
Quantitv x 1000 

1984 I 19as 

- Expectorant Sodium Benzoate Syrup Kg 13 .1 67.2 

- Antisept:i.c C~lorohexidine, Eosi::ie, Litre 50.7 593.8 

lotion Gentian violet, Iodine 
tincture, Hexach1oro 
benzine, Chloramine, 
Sodium nitrite and 
Broic acid. 

- Topical Prednisolone, Camphor, Kg 30.2 J 13. 9 

ointment Acid salicylic, 
Emxofize, Oleo de-
cade and Co-trimoxazol. 

- P!an for local production of topical ointment (1987/1988). 

CXFAM and EEC is currently financing a project for 

local production of topical ointments in Mozambique, 

annual capacity of 60,000 Kg, at an investment of 

USSB0,000 approx. 
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1. 7 Pharmaceutical Product Registratfon. Generic 
names/Trade names and Patent Laws 

1.7.l There is no formal drug registration system in 

Mozambique. The imports however are confined 

within the National Formulary. 

The National Formulary is periodically up-dated 

and the latest revision (1984) has embodied 323 

essential drugs as recommended by the 7-membered 

Drug Technical Advisory Board. 

Since the products selected for p~oduction in the 

pilot plant are available in the National Formulary 

no diff:cuity is foreseen in getting them registered 

with the Ministry of Health. The enactment of a 

1ega1 proce~ure however is foreseen to be necessary 

for any joint venture establishment in future. 

1.7.2 Current}y there is no legal regulation as to name 

a product (trade or generic) that are to be produced 

in the country since the National ~ormulary contains 

products as numbered divided by thereapeutic groups 

under generic names, the products to be produced in 

Mozambique shall bear only generic name. 

The use of generic names is paral!el to t~e present 

institut:onal teaching programes and ~he drug 

prescriptions that are made in the country. 

l.7.3 Patents - at present there is no patent law in 

Mozambique for process or produc~. 
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1. 8 Institutional :\lechanism of Drugs AdPl •. · .stration 

1.8.l The present drugs administrations system is 

composed of the fo!lowing essential ~lements 

in a simpje and sound base. 

Periodically up-dated National Formulary for 

consumptivn of essential durgs in the country. 

Seven membered drugs technical advisory board 

for planning. 

Directorate of drugs administration, Ministry 

of Health as the central body for planning and 

co-ordination, and 

Centralised import, decentralised storage and 

distribution of drugs by the natio~al trading 

company, MEDIMOC. 
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2.0 PRODUCTION, QUALITY CONTRvL AND WAREHOUSING 

2 .1 Product Selection Rationale 
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2. 3 Manufacturing Technological variants 

2. 4 Detailed Production Methods; 
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2.5 Phasing of Product Introduction 

- Adaptation of Technolgy 
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2. 7 Quality Control Functions 
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- Raw and Packaging Materials Warehouse 
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2.0 Production, Quality Control and Warehousing 

Production 

2.1 Product Selection Rationale 

2.1.1 Complexity of dosage formmanufacture. 
The six pharmaceutical dosage forms 

are arranged below in the decreasing 

order of complexity of production 

technology. 

-Injectables IM/IV 

-Ophthalmics 
-Tablets/Topicals ointments and lotions 

-Capsules/Oral liquids. 

2.1.2 -The products selected for the pilot 
plant manufacture comprise tablets, 

capsules and oral liquid dosage 

forms, refer table 2-1. 

-The products have been identified 

taking into consideration the 

following factors : 

--The products are classified as 
essential drugs in Mozambique 
National Formulary of Medicaments 
and wHO Model List of Essential 
Drugs (Fourth Revision), Technical 

Report Series 722, Geneva, 1985 

and UNIDO illustrative list of 
26 essential drugs, "The Use of 
Essential Drugs", Technical Report 

Series, No. 685. 
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--These are included among the 

45 products that are itenti-

fied as most regularly necessary 

in Mozambique, refer table 1-7(a). 

--WHO committee reports of meetings 
on drug policies(l), 1979. 

-From the manufacturing view point 

the selection rationale lends itself 

to diverse manufacturing technology, 
refer to 2.3.1 for manufacturing 

technological variants. The diversity 

in technology included in the produc

tion program would enable phasewise 
introduction of wide range of new 

products within the acquired techno
logical variants. 

(1) formulation or dosage forms and in-process quality 
control of essential drugs in developing countries, 
Geneva, 3-6 April, 1979. 
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Table - 2.1 Selected Products 

Products Dose/Unit 

I. TABLETS : 

A. Uncoated 

-Acetyl salicylic acid 

-Chloroquin phosphate 

-Paracetamol 

-Mebendazol 
-Isoniazid 
-Co-trimoxazol 

B. Coated 

-Phenyl butazone 

II. CAPSULES : 

-Tetracycline 

III. ORAL LIQUID : 

-Expectorant 
-Multivitamin syrup 

-Mebendazol suspension 

-Co-trimoxazol suspension 

!!!,&/tablet 

500 

150 (Base) 

500 

100 

100 

400 + 80 

200 

mg/capsule 

500 

mg/Sml 

250 

100 

220 + 40 
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-These are consumed in the country 
in fairly large quantities in 

primary, secondary, tertiary and 
quarternery levels of NHS, refer 

table 2-2a. Due to cost reasons 
the consumption level form of 

oral liquid dosage (1982-1985) 
has progressively declined. 

Table 2-2a Consumption volume of the selected products 

I 

Product I 
I 

Dosage I Units I 

Form I Mill-I 

:ions 

Tablets 265.6 

Capsules 10.8 

Oral Liquid 1.1 

1982 1984 I 1985 I 

' I 
; vl 
I .o Con-:units:'! Con-:Onits :% Con-
:sump- :Mill-:sump- :Mill- I ,sump-
:tion :ions :tion :ions :tion 

69.24 239.9 62.34 88.46 52.0 

56.25 12.2 54.25 6.66 49.0 

65.09 0..52 75 .15 0.001 

-.'.f.he estimated minimum country require
ments of the selected products in 1990 

and 1994 are illustrated in table 2-2b. 

Table 2-2b Long range projected requirement of the 
12 selected products in 1990 and 1994 

Units in ~ill ions 
Dosage Form Unit 1990 I 1994 I 

Tablets pieces 768 1127 

Capsules pieces 20 30 

Oral liquid bottles 2.08 3.38 
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-The selected product-mix as 
illustrated in table 2-1 embrace 

important therapeutic groups. 
The magnitude of import expendi

ture for pharmaceuticals within 

these therapeutic groups in 1980, 
1982 and 1984 are indicated in 

table 2-3 as percent of global 

pharmaceutical expenditure. 

Table 2-3 Percent expenditure by therapeutic 
groups. 

'Z. Global 
Pharmaceutical 

Representative Import Expenditure 
Therapeutic Group 1980 ' 1982 ' 1984 ' ' 

1. Antibiotics and 
Antiparasites 45.6 47.4 36.6 

2. .:.omatic nervous system 7.3 8.5 15.7 

3. Respiratory 4.2 2.2 8.6 

4. Nutrition 11.4 6.1 3.0 

5. Antirheumatics 1.9 3.6 0.7 

Conclusion The importance of the selected products 

within the above therapeutic groups lie 

in medical, financial and diversity of 

manufacturing technology. These are 
basic and indispensible in ~ozambique. 



2.2 Production Program 

2.2.1 Principle : 

-the production volume and the 
product-mix selected for the 

pilot plant offers necessary 

input for. dimensioning the 
plant and fulfilling the follow
ing conditions for manufacture 

--Progressive developmF.nt of 
manpower in technical, plant 
management and administration. 

--Adherence to WHO good manuf ac

turing practices. 

--Possibilities of future expan
sion and introduction of new 

formulations within the acquired 

technology. 

--Integrated plant systems and 

procedures. 

2.2.2 The production program is indicated 
in table 2-4. It is envisaged that 

the full capacity production in the 

pilot plant 5hould bereached in 
second year of operation (refer 
table 2-7). The products included 

in the production program represents 
s: to 20: of the projected consump

tion level in 1990. 



• 
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Table 2-.:. Proposed Production Program 

Product 

A. Tablets (Uncoated) : 

1. Acetyl Salicylic Acid, 
500 mg 

2. Chloroquin, 150 mg 

3. Paracetamol, 500 mg ... Mebendazol, 100 mg 

5. Isoniazid, 100 mg 

6. Co-trimoxazol, 400 mg + 
80 mg 

B. Tablets (Coated) : 

1. Phenylbutazone, 200 mg 

C. Capsules : 

1. Tetracycline, 500 mg 

D. Oral liquid 

1. ~ulti-vitamin, 100 ml 

2. ~ebendazol, 2 g/100 ml 

3. Expectorant, 5 g/100 ml 

4. Co-trimoxazol, 4000mg, 

Production volume 

Millions of Unit 

20 
25 

5 
5 

3 

6 

2 

10 

OOO's bottles 

350 

200 

200 

800mg/ 
lOOml 250 



2.2.3 Oral Liquid Dosage Form 

-The children (upto the age of 14 years) is 

46Z of population and estimated to be 5.65 

millions in 1990. Oral liquid is the preferred 
administration fcrm for the children. 

-In 1982, 26 formulations (in 151,049 litres/ 

1.69 million bottles) of syrups, suspensions 

and emultions were consumed in the country 

which has declined to 11 formulations in 

1984 and 6 in 1985. In 1985, there is a drop 

of 90% in oral liquid consumption volume 

over the base year 1982. The reason for the 
progressive decline in import of the oral 

liquid is the high import cost of this 
dosage form. 

-Import of selective formulations in compounded 

bulk form, followed by subdivision and repack

ing in smaller packs at the country's hospital 

pharmacies eliminating the unit outer cartons 

is foreseen to off-set substantially the high 

import cost of oral liquid. Table 2-5 illustrates 
the foreign currency component of the current 

unit price of the selected oral liquids. 

Table 2-5 The unit C&F price (1986) of the selected 
products included in the production program 

Product Pack size :c&F price per unit 

-Expectorant 100 ml 0.50 
-Co-trimoxazol 100 ml 0.77 
-Multivitamin 125 ml 0.47 
-Mebendazol 100 ml 0.86 

US$ 
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Table 2-5(a) indicates the 1984 import volume, unit 
cost and expenditures of oral liquid products. The 
expectorant alone represents 69% of oral liquid import 
volume and 647. of the import expenditure of total oral 

liquid consumption in 1984. In 1965 the regular oral 
liquid import is 11,168 bottles which is 6.8% of dona

tions and cover only three formulations namely, 
Chloroquin phosphate, Chloramphenicol and Propiliodona 

suspension. 

Table 2-5(a) Liquid Imports • Expenditure Level 1984 

Quantity Unit Cost Import Cost 
Meticaise Meticaise 

Product x 1000 x 1000 

1. Chlorpheniramine, 
150 ml 20.0 22.52 450.5 

2. Caulina and Rectina, 
100 ml 20.0 21. 75 435.0 

3. Pepsin and Pancreatin, 
140 ml 1.4 92.86 130.0 

4. Sodium bcnzoate, 
125 ml 480.0 13.22 6346.8 

5. Chloroquin phosphate, 
75 ml 60.0 12.49 749. 9 

6. Vitamin B-Complex, 
100 ml 17.5 14.72 257.3 

7. Multivitamins, 
100 ml 17.5 15.75 257.6 

8. Defenoxilato, 
110 ml 60.0 21. 75 1305.0 

9. Clomifeno, 
60 ml 20.0 10.15 203.0 

10. Co-trimoxazol, 
60 ml 22.0 14.80 325.6 

11. Chloramphenicol palmitate, 
60 ml 60.0 15.00 900.0 
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2.3 ~anufacturing Technology 

2.3.1 ~anufacturing Technological Variants 

-Manufacturing here-in referr~d to as compound 

ing/mixing/encapsulation/tabletting/coating 
operations in the production cycle of the 
selected products. 

-A description of the manufacturing technolo
gical variants by each of the selected products 
within the three dosage forms is illustrated 
in table 2-6. 

Table 2-6 ~anufacturing Technological Variants 

I. Tablets 

i) Plain 

-Acetyl salicylic acid 
-Paracetamol 

-Chloroquin 
-Isoniaiid 

-Mebendazol 

-Co-trimoxazol 

ii) Coated 

-Phenylbutazone 

I I. Capsules 

-Tetracycline 

III. Oral Liquid 

-Multivitamin 

-Mebendazol 
-F:.xpectorant 

-C.:>-trimoxazol 

Technological Variants 

-Dry granulation 
-Wet granulation 

-Dry granulation 
-Wet granuletion 
-Wet granulation 
-wet granulation 

-Wet granulation + 
Film coating 

-Powder filling 

-Svrup/Emulsion(O/W) 

-Suspension 
-Suspension 
-Suspension 

O/~ • Oil in water type; Production• ~anufacturing + 
Packaging 
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2.~ Detailed Production Methods Manufacturing & Packaging 

2_~.1 Manufacturing 

-General 

-The suggested manufacturing operations for 
tablets, capsules and oral liquids are based 

on semi-automatic equipment and optimum 
performance will depend on man-machine combi

nation. The individual product within the 

re~pective dosage form will follow the process 

profile characteristic of the product. The 

outlines of the technical profiles are 
presented symbolically in Annex 04 through 07. 

-The estimated annual manufacturing require
ments for tablets, capsules and oral liquid 

based on the proposed production program are 

as under : 
Blending/ 
Mixing quantity 

Dosage Form Uni~ (at full ca2acitl) 

Tablet -Dry process Kg 31,710 

-wet process Kg 6,700 

Capsule Kg 6,500 

Oral liquid L 105,000 

-Raw materials dispensing 

The materials as specified in the prescribed 

formulation order of the product are weighed 

centrally in the designated weighing room in 

pharmacy and dispensed in the identified 

containers and waited in the segregated 
pharmacy a~ea marked as DISPENSED ~ATERIALS 
AREA until received by appropriate sections 
of the production department conforming to GMPs. 
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-Tablet/Capsule 

-Drying 

-The powder materials are to be dried in tray dryer 

and granular materials in fluid bed drier. Depend

ing on product preliminary drying of wet mass is done 
in tray drier. 

-Blending/Mixing 

-During blending/mixing operations the materials are 
sequentially added into the blender/mixer in a pilot/ 
co-pilot concept following standard manufacturing 
procedure for the specific product. 

-Tablet compression/capsule filling 

-On completion of mixing ~he control laboratory approved 
blend is charged to granulation/tablet compression/ 
encapsulation depending on product type. 

-The bulk tablet/capsule is then held until released 

by quality control/in-process inspectors for subsequent 
steps in the manufacturing cycle. 

-Coating 

-Tablet coating operation is performed in a variable 
speed rotating pan using semi-automatic spray gun. 
The use of flammable organic solvents should conform 
to GMP and safety requirements. 



-Oral Liquid 

-Base preparation 

-Sugar solutions, dispersions of suspending aids, 
thickening agents etc. are prepared in separate vessels 

with stirring, homogenising, filtration as required. 

-MixingiCompounding/Filtration 

2.4.2 

-Compounding operations are to be carried out in lOOOL 
and SOOL (working capacity) st.s~~)jacketted ves~els 
equipped with man-door, outlet, gas pu~ging inlets 
and variable speed propeller type stirring facility. 
The compounded bulk is filtered depending on product 

through suitable filter mE~ia. 

Packaging 

-General 

-The packaging technology suggested (refer Annex 08 

for tablets/capsules) and ease of adaptibility. 
The suggested pack sizes are economic and suited 
to the local market. Since tue domestic market is 

not competitive, the importable and sophisticated 

technology of product presentation by foiling or 

blister packing has been excluded. 

-Tablets/Capsules 

-The products produced in the pilot plant will be 
consumed primarily th=cugn hospitals. The bulk 
pac~ing of tablets and capsules in units of lOOO's 

(an/or in multiples of lOOO's) are suggested. 

!il sta1~less steel 
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-Subdivision operation is carried out by weighing 

in the sub-division rooms directly connected to the 

common packaging hall by conveyor belts. The tablets/ 

capsules are theh placed in polythene bags, sealed 

and put to plastic jar or directly put into cleaned 

plastic jars. The plastic jars are about 55% cheaper 

(1986 price) over the local tin coutainers. The jar 

is then labelled with pre-printed labels and packed 

in hard board boxes fabricated locally. 

-Oral Liquid 

-Bottle wash 

--Locally fabricated sodalime amber glass (NP) bottles 

will be used. These bottles will be washed manually in the 

wash basins, rinsed with dis tilled/filtered water and 

dr~ined inverted on perforated aluminium trays on 

trolleys in the washing section. 

-Filling 

-The filling operation with 4 ounce bottles in lOOml 

~ills is suggested to be carried out in semi-automatic 

filling machine at an estimated effective line rate 

of 20 bottles per minute by feeding ghe washed 

bottles manually into the machine. The filling,capping, 

labelling and boxing operatio~s are performed in a 

continuous line operation. 

-Closing 

-filled bottles will be closed with 25 mm size alu

minium screw caps with wads by rotating them on the 

bottle neck. for reasons of adaptibility with local 

closures manual closing operation is suggested at 

initial phase. 
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~Labelling 

-Pre-cut locally printed labels will be glued and pasted 

manually on each bottle on the conveyor belt. 

-Cartoning 

-No outer unit cartons are suggested for the labelled 

bottles. 

-Packing 

-Each 5x8 labelled bottles will be packed in the locally 

fabricated card board boxes designed to size specifi

cations (refer table 4.2). 

2.4.3 Quarantine 

On completion of packing the goods are initially trans

ported to quarantine store, held until released by 

quality control and finally removed to the adjacent 

active finished goods warehouse. The functions of 

quarantine store should be supervis0d by quality control 

section. 



2.5 Phasing of Product Introduction 

2.5.1 Adaptation of Technology 

-General 

-Based on the complexity of formulations 

and manufacturing technology, the ease 

of adaptibility of technology for the 

proposed dosage forms and the need for 

phasewise development of technical 

personnel, the following phasing of 

product introduction is suggested : 

Dosage Form 

1. Tablets 

i) Plain 

ii) Coated 

2. Capsules 

3. Oral Liquid 

i) Syrup 

ii) Suspension 

iii) Emulsion 

Phasing 

-----.. 
-----' 
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2.5.2 Production Phasing 

-It is envisaged that about 50% of the installed 

production capacity should be utilised in the start
up year and the full capacity in second year. The 

proposed phasing of products is shown in table 2-7. 

Table 2-7 Phasing of Introduction of the Selected 
Products 

PRODUCT PRODUCTION PHASING 

A. Tablets - in Millions 

-Acetyl Salicylic Acid,SOOmg 

-Chloroquin, 150mg base 

-Paracetamol, 500 mg 
-Isoniazid, 100 mg 

-Mebendazol, 100 mg 
-Co-trimoxazol, 400mg + 30mg 
-Phenylbotazone(l)lOOmg 

B. Capsules - in Millions 

-Tetracycline, SOOmg 

Year-I : Year-II 

10 

12 
3 

1 

5 

2 

33 

5 

20 
25 

5 
1 

5 
6 

2 

60 

10 

C. Oral Liquid - in OOO's bottles 

-Multi-vitamin 
-MebendazJl, lOOmg/Sml 120 

350 
200 

-Expectorant, 250mg/Sml 160 200 
-Co-trimoxazol, 200mg+40mg/mi 150 250 

4JQ 1000 

(~) Film coated tablet 



2.5.3 work Environment 

-General 

-The purpose of these methods is that the 

pharmaceutical products should be protected 

from contamination and the working people from 

over-exposure to toxic raw materials, accidents 

and injuries. It is suggested that WHO GMP be 

implemented in phases with operator's gain in 

experience in pharmaceutical operations. 

-Since the suggested technology is largely 

manual, the following basic measures of protec

tion by use of protective wear especially in 

working areas where operatcrs come in direct 

contact with material and/or products, namely 

tablet/capsule manufacturing, material dispens

ing and oral liquid compounding area. 

--Aprons/special protective gown 

--Nose mask/dust-foe mask/shields for inhalation 
hazards. 

--Protective eye glasses 

--Rubber or canvas foot covers 

The above protective appliances for operators 

are to be integrated with the built-in preventive 

measures, refer Safety Provisions, 4-4. 

-The isoniazid hydrochloride is a potent material. 

The air-borne level of the pharmaceutical raw 

materials/chemicals especially in tablet/capsule 

manufacturing area should be monitored in terms 

of permissible ex~osure limits (PEL) and threshold 
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values by periodical air sampling and wipe samp
lings for inhalation, skin and ingestion hazards 

respectively. 

2.6 Production Capacity and Plant Loading 

2.6.1 -General 

-Certain basic assumptions are made on the work
ing conditions for plant operations in order 

to estimate the plant capacity and plant 

loading. 

The basic assumptions made to standardise the 

plant ooerations include 

-annual net plant working days, 229 
-gross and net productive time per day(single 

shift) per direct labour, 7 hours and 6.5 

hours respectively. 
-net machine running time per day, 6 hours. 

It is suggested that an annual plant shutdown 

be planned for preventive maintenance to mini

mise infrequent equipment failures, on-line 
repairs and optimise plant through-puts. The 
plant shoutdown may be time with workers annual 

leave. 

Please refer to Annex-09 for details of the 
basic assumptions and plant working conditions. 
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2.6.2 Production Batch Size 

-Based on the production program, the equipment 
proposed and the manufacturing technology the 

suggested production batch size are indicated 
in table 2-8. 

Table 2-8 Production Batch Size 

Dosage Form Manufacturing Packa5ing(l) 
Unit Miximt. Unit Subdivision 

Tablet -Dry granulation Kg 200 Jar 300 
-wet granulation Kg 200 Jar 325 

Capsule Kg 60 Jar 92 
Oral liquid L 1000 Bottle 9900 

(l) 1000 tablets/capsules per jar and 100 ml oral 
liquid per bottle. 

2.6.3 Based on certain assumptions indicated in Annex-09, 

the estimated annual capacity is illustrated in 
table 2-9. 

Table 2-9 Estimated Annual Capacity (One shift basis) 

~ixing Compression (1 )/ Sut>-aiv1sion 
Encapsulation (Jars/Bottles Product 

form (KgxlOOO) (Units x million) x 1000) 

Tablet so 75 80 
Capsule 12 16 80 
Oral liquid 110 1200 

( 1) 
Intermediate process 
coating, 6000 Ki. 

slugging, 25000 Ki and 



2.6.4 Plant loading 

"''' -- "" 

-~ith the propos~d production program, working 

conditions (Annex-OS) and the installed capacity 

table 2-9, the percentage plant loading at full 

production is indicated below 

:, LOADING 

Product Form Mixing Compression/ Packaging 
EncaEsulatiCi.i 

Tablet 76 86 
Capsule 60 65 
Oral liquid 90 

2.6.5 The packaging operation for tablet/capsule is 

essentially manual. 

83 
12 

83 

-By addition and/or change of certain manufacturing 

machines the plant capacity can be increased. 

2.7 Quality Control Functions 

2.7.1 Bacground 

-At present there is no formal drug testing laborat~ry 

in ~ozambique except limited and specific activity 

carried out for oralite formulation at Beira. The 

central ~ational Hygeine Laboratory for Food and 

~ater located ~t the Ministry of Health, recently 

initiated formation of a nucleus for limited 

pharmaceutical analysis. 
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-In order to ensure that the locally produced finished 

products meet the acceptable quality standards it is 

necessary that the production in-puts are judged and 

the production processes are served with quality control 

system as an integral part of the production functions. 

2.7.2 The quality control system envisaged broadly embrace 

the following category of functions : 

i) Analytical Laboratory Controls 

ii) In-process controls. 

i) Analytical Laboratory Controls 

The analytical laboratories consist analytical 

chemical laboratory; physico-chemical laboratory; 

microbiological laboratory. 

These covers the followingresponsibilities 

-development and adaptation of the necessary 

specifications, test procedures, control methods 

and quality assurance profiles for in-coming raw 

and packaging materials, semi-finished and finished 

products. 

-analyse raw materials, packaging materials and 

semi-finished product against specifications 

for acceptance or rejections following appropriate 

analytical methods. It will also initiate/co-ordinate 

corrective actions for deviations from standards. 



2.7.3 
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The outline of the quality control function in relation 

to materials, products and processes may bedepicted as 

follows 

-Raw and PackagingHaterials 

-development and co-ordination of local suppliers/ 

manufacturers of packaging materials 

-physical checks and tests of in-comingmaterials 

-chemical testing 

-microbiological analysis 

-Finished Products 

-Physical, chemical and microbiological testing 

-Stability studies(!} 
-Production batch record analysis and monitoring AOQL. 

in-process materials/systems/processes 

-inspection of production processes, sampling procedures 

and technics, physical checks and documentation. 

-validation of processes and equipment 

-environment control house-keeping, safety, production 

hygeine, monitoring cross-contami~ation levels. 

tl) Reference: Accelerated stability scua1es of widely used 
pharmaceutical substances under simulated 
tropical conditions, ~HO/PHARM/86.529. 
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2.8 Raw ~aterials, Packaging Materials & Finished Goods 
warehouse 

2.8.1 Flow of Raw and Packaging ~aterials 

-Introduction 

-The movement of materials adds to the cost 

of the product while leaving its value 

unchanged. For safe and efficient opera

tion and orderly and sequential flow 

of material movement and related activities 

is suggested. The proposed design of the 

floor plan of the pilot plant permits uni

directional flow of materials. The size of 

the raw and packaging material warehouse is 

based on the assumptions of the inventory 

profiles of 6 m~nths and 3 months for RM 

and P~ respectively. 

-Raw and Packaging Material warehouse, 374m2 

-The flow of materials ~s designed to prevent 

back-tracking. The major events in the 

in-coming materials flow process are indicated 

in Annex-11 which then moves through manufac

turing, packaging, quarantine for unreleased 

finished goods and finally to active finished 

goods warehouse. 

? 
-Finished Goods warehouse, 12~m-

The finished goods warehouse design primarily 

consists of 

-segregated storage area for released finished 

goods at ambient temperature, 



-a restraint area for returned goods awaiting 

analysis and disposal, an area for storage 

of shippers etc. 

-a despatch area including loading dock for 

finished goods distribution. 

-Material Handling and Transportation 

-The technology suggested for handling and 

transportation of materials in the pilot 

plant is essentially manual with the use of 

portable carts such as hydraulic trolley, 
pushing hand trolley etc. in preference to 

fork lift trucks and palletising. 

However, with phasewise increase in plant 

loading and gain in experience the method of 

in-house ancillary activities may be pr.ogres

sively up-graded and mechanised to attain 

favourable cost and efficiency level. 

-Heavy materials such a· sorbitol, liquia 

glucose, glycerine, etc. in jar may be conve

niently lifted and stacked with the use of 

manually operated hoist and crane. 

2.8.2 Material Storage, Use and Documentation. 

-The recommended system for storage and environ

ment control 

-In the active storage area open "block" 

stacking (refer Annex-10) utilisingoptimum 

ai~ space the pre-allotted areas for bulk and 

large consignments of packaging containers 

e.~. bottles, Jars, maintained in a manner 
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permitting ready accessibility to the inventory 

for the operating personnels. To avoid mix-ups 

adequate spacing should be maintained between 
stacks. 

-"Shelving" in racks for small, lighter and often 

expensive items. To ensure adequate shelf life 

of the stored materials, the temperature sensi

tive materials shall be stored at the pre

determined optimum environmental conditions -

away from temperature extremes. 

-Material use and documentation 

-In the management and issue of the RM/PM for use 

in production area the GMP demand of the FIFO 

system (first in first out) should be followed 

using oldest inventory first ensuring expired 

inventory not being used. 

-Perpetual recording through a manual cardex 

system of materials receipt, issue, returns and 
retest is suggested. 

-The Jesign of flow of the in-coming materials 

and the paper works at the RM-PM warehouse 

including dispensing of materials is illustrated 
in Annex-10. 

-Re-test dates of formulation materials under 

the specific storage conditions should be estab

lished. Short dated materials are to beretested 

prior to use as suggested in next page. 



Active ~aterial 
Dat1na 1.Jeriod 

12 months 

18 months 

24 months 

36 mom:hs 

48 months 

60 months 

- oc -

Short dated when 

less than 4 months remain 

less than 6 ~onths remain 

less than 6 months remain 

less than 9 months rema1n 

less than 9 months remain 

less than 12 months remain 
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?:let ?~ant ?rcduct:or. =apacity a~e calculated based o~ certa:n 

bas:c ass~rnptions. These are as follows 

A. ~et work:ng days per year: 

Calendar days 365 

Less: Week-ends i04 

Nationa! 
Hol.'..days .!.O 

Annual Leave 22 

Effecti'-·e annual 
work:ng days 229 

229 days 

a. Gross working time per day, per person ins:ngle shift; 7 hours 

Sta;t time in plant ( 8 a.m. - 5 p. m.) 540 min. 

Breaks fl unch/ tea) 90 min. 

Uniform changes !morning & evening) 30 min. 

Gross working time per day 420 min.or 7 hrs. 

C. Net oroductive time per man per day(single shift): 6.5 hours. 

~ross working time kper ~ar. single shift 420 min. 

Less: non-productive (start-up/close-down) time 30 min. 

Net prod~ccive working time, 390 min. i.e. 6.5 hours. 

D. Net ~ac~:ne running ~ime, 6.0 hours per day 

~verage estimated loss time due product change-over .5 hours. 

Ne: mach1ne running time per day = 6.0 hours. 
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3.0 MAN POWER 

3.1 Plant ~anning 

3.2 Man Power: 

- Requirement/ Availability 

- Plant manning salary cost 

3. 3 Man power training 

3. 4 Plant Organisation Chart 
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3.0 MAN PC!r<ER 

3.1.l General 

The basic estimation of plant personnel at 

management and various operational levels 

classified by department at half capacity 

(Year-II and full capacity (Year-II) operaticr.s 

is presented in table 3-1. Based on the envi

saged plant administrative and functional 

responsibilities the organization is indicated 

in Annex-11. 

A total of 69 persons in Year-I and 85 pe1-sons, 

fer OFerating at full capacity is est~~ated. 

Table 3-1 - Plant manning by department 

Funct1onal Leve! 

- Plant Manager 

- Secreta.::-y 

Sub-total: 

~~oduction Deoa.::-tment: 

- Prod~ction Manager 

- Secretary 

- ?reduction Sucer7isors: 

Tablet/Capsules 

Oral l iqu :ds 

N~mber of Persons 
Year-I Year-II Total 

1 l 

l 

2 

1 

l 

l 

2 

1 

l 

l 

l 

- Process Operators!Mfg.•Packaa1na1: 

Tablet/Capsc:le 

Oral liqu:.d 

15 

lC 

6 21 

5 15 

40 



Tai::: le - . ·-· (cont.:.:iued) 

Funct.:.onal Level 

Quaiitv Concrol Deoartment: 

- Quality Control Manager 

- Quality Control Supervisor 

- Analysts (Physical+Chemical+ 
Microbiological) 

- Laboratory attendant 

- Inprocess Control Inspector, Sampler 

Enaineerina and Plant 
Maintenance Department: 

- Plant Engineer 

- Forman - Maintenance 

- Utility 

- Maintenance tech./mechanic 

- Gtil:.~y 

Finance and Accounts: 

- Plane Accountant 

Secretary 

- Cose accounts clerk 

- Budgeeor~ control clerk 

PPIC Deoartment: 

Sub-total 

Sub-total 

Sub-total 

- Production Planning & Inventory 
Control .fficer 

- RM/PM har~house Supervisor 

- Mater1al handlers 

- FG warehouse IL) super'lisor 

- Packers/stacxers 

- Sales Co-~rd:nator 
Sub-total 

Number of Persons 1 

r-------~----------.---------~ 
Year-I ! Year-II i Total 

1 
, ... 

3 

1 

2 

8 

l 

1 

1 

2 

2 

7 

1 

1 

2 

1 

5 

l 

1 

2 

1 

2 

7 

1 

1 

1 

1 

l 

l 
2 

l 
, ... 

3 

l 

3 

9 

1 

1 

1 

3 

2 

8 

1 

1 

2 

1 

5 

1 
, ... 
3 

1 

2 

1 
9 



Tab:e .:-..:.. !con:::nuedl: 

FTJnc::.cna1 Leve! 

Personnel/Industrial 
Relations Deoartment: 

-3 -

- Personnel/Industrial Relation 
of:i.cer 

Site-house keeping and sec~rity 

Telephone operator 

- Cafeteria 

Cler!< 

Sub-total 

TOTAL PLANT MANNING 

Ill FG = r~nished Goods 

~umber of ?ersons 
Year-I ; Year-I I! Total 

l 
, 
~ 

2 2 

. 3 

1 i 

3 3 

i 1 

11 11 

70 15 85 
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3.2 Man Power Requirement and Availability 

-The current availability of the nationals 

with institutional education engaged in 

the hospitals and NHS in the country is 

indicated in Table 3-2(a). 

Table 3-2(a): Technical Manpower Avail
ability in Mozambique 

Education Availability(1986) 

-University graduate 

-Pharmacist 

-Pharmacy technician 

-Pharmacy agent 

-Pharmacy auxilliary 

3 

4 C1) 

56 
87 

201 

-In addition to these personnels six nationals 

are stydtubg at the university level in 

Tanzania, GDR and Brazil to be available in 

1990 and early nineties, twu more are at plann

ing stage. The plant supervisory, skilled and 

semi-skilled operator level personnels for 

training and operation will be identified from 

these nationals. 

-Various levels of plant personnel requirement 

and availability by function and professional 

profiles as well as training needs are elabc

rated in table 3-2~b). 

Plant manning annual salary cost is indicated 

in table 3-2(c). 

111 1 national t~achinq at pharmacy institute and 
J for~ign nat1onals at hospitals. 



Table J--2(h) : Manpower Hcquiremcnl/Availuhility and Training Need 

~l:~~~~-~~:-~~--~AV~~ I.AB!:~~··~~:~~~~~~:~-
P ! .. mt Mdndqe1· Personnels 

1'111dul ·t i un 
M,_i 11..-:1qL' r 

Qltd Ii t y 
(\lilt I u) 

M,.)lld<:JPI 

p),_mt 
A1 ·, ·pu11t dill 

Age: Not Jes~; thdn 35 YL'cffS 
~·~l~E ience: Mctndg i ny Pi 1drnuceut i ca I 
concerns, nu11dge11~nt of µeopl e dlid 

bus i 11ess. 

l·:ducdt io11: ltnive1 sity deqree in 
pharnucy chemistry, eco11omics, 
t-:11q I i sh l dllyuage 

Age: 30 to .I? years 
t~x1~ i ence: Product ion of tab h~t s, 
capsu )L'S and ord I I i4uids i 11 pharniac 
i11dust1y, ptdctical knowledqe ol <:.Ml' 
ncmdyt.•r ia l and dlla I yt ica I ski 11. 

~gt-_•: _ 30 - IS yt:.•ars 
~;~L~~_!~~!:_:_ <.._)\Jd I i t y cont ro I 
)dliuratory in phanl\:.lceul ica I 
industry, practicdl k11<Mle<lqe of 
l;Ml', ana I ys is and fo1 mu I at ions 
of phdrnldceul i Cd Is. 

Ag~: 3 - I~ y~ars 
Ex111.~1 i er:ce_~ Budget and budget ory 
cont l u I , co:-; t dCCOUll l i 11g , 
f in<mcial staten11.•nts etc., in 
1ndustdal conn·rns. 

Aye: 30-35 years x 
E~Jt~r i ence: None 
&iucrit ion: -!111 i vet 8 it y deyn.>e 
i)fia .. nnac .-Tel :I 1110 I oqy , economy 
or 11L'Cl ic::i I duct ors, k11ow I f'<1q~? 
of e11g I i sh. 

Aqe: 30 - F:i y£~iirs x 
[~[>i-r i~:.;f:': Prodll.:I ion of 
tablets, ordl I i41ld, LVl' rind 
ointnv~nt in industty 2 ddys/ 
WL"ek, for J Yl~dts. 
l·.:ducdl ion: University deqree 
ui- plo.11m1n•111 ic .I teclinoluqy 
in Cul:>d, kn<~ I edqe ot Eng 1 i ::;ti. 

Aqe: 30 - 35 yPars. 
Fx1~r ience:_ Iabordlor-y 
analysis of pharmaceutical 
doHdqe fonns in Cubd. 
l·Uuca t ion: 

/\qt~: rn - ~I.) yeurs 
!·;~j~_:_r i e11ce ~ Ni I • 
Edur.a ti on: lJ yec:11·s i:;choo 1 , 
TY"edrs ·-c0i1u!L'r c i ct I 
im;titute. 

x 

x 

x 

x 

x 

x 

Limited t t!l'hll icd I 
skill dVdil,1lilL', 
M.llldCJ(·!r i cl I ski I I 
t. o bn dt!VC! I Of~ !d • 

Tl•din icd I ski 11 
civ.:ii l<dile. /\n.:1 ly- 1 

t icdl dllLI flk.llkt!Jt.•t ic.11 <h 

skill tu lx~ r. 

d1.!V<! I c 'I it!d. 

I11lxirdt ory f!Xl1t.!r
i l!nce dVu i I ab It!, 
qucJ I i I y cnnl ro I 
systems, ~·ornu Id
i iuns, GMP etc. 
to be duW.! I op.'<l. 

Nc!~!d CJt Int em; i V<' 

in s1.:•1vic<! trcJi11-
i 11g for e::;e1.·n, 
fJ!.:!L ::;on lo Lie 
ide11l if i ed fot 
educal i'Jll 
training. 
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Tubie :l-2(b) continued 

Rl·Qll I HEMEN'l' 
r··t11·c·t-l1lii-·------1>r0Tt•ssi()nar--Pro1- i le --

l'Li!1t 1·:111.1111.·•·1 Ay.·: 30 - 3'i years. 
!~~t"i•E_iPnl't.•: l'Lmt 11\:lintl'nance and 
ut i 1 it y suppl i t:s ; n phat m-.ict~ut ica 1 
pnx.h11 ·t i un unit • 

Pro. Ju, ·t l< >ll 

J•Jc11111i11q dnd 
I llVt~lll UI y 
f\11111<>1 
( lt f I• •t•t 

l'rnh11·t 1u11 
~;II! •.'I \I l S<ll 

1..)11,1 l l t 'i 
( '1 lf i I I ')I 
~iup .. •i-v i sor 

l't1 i lit t'!ldfl• .,. 

-111d Utility 
h•l <'llUll 

Edu• 'dl ion: 1111 i Vt'I sit y degree in 
ril:~~t1ali i cal et)< Ji nt•t:'t i 11g 

~]e: 25 - JO years. 
~-T ienc~ _ _Plant capacity and 
Pl'IC syst e;ns. 
t::du.·at ion: 9 to 11 yt~ars schcx)] 
and-3year8 tech. institute. 

Aqe: 2'.l - 30 yearn 
t~t:_;;-:r_:_!~1c~.:__ Prodt1ct ion ct table' 
t'..ipsule and 01 <1! I iquid dosage 
torms, GMl' handlinq of workeri;;. 
l·~h1.~at iun: Pharmacist. 

~_:Je: 25 - 30 years 
l-:X£X~r.: ience: 1'1 dCt ical Laboratory 
Analysis, Prcxiuction process 
cont n>l s, <iMP. 

Educ·at ion: Phanlldcist /C!lf'mist 

~q~_.:_ 25 - H> years. 
!::_x1;eriP_!1<-~ Operatic n, irainten
anr.e and supp1·v is ion of pharm::i~. 
µI ant .:rnd nldch i ne1· i ei;;. 
Educ..iUon: diplonlcl/C<~rt i ficate 
in engineering. 

'rM IN It¥:; NEF.D 
AVA IJ.J\B IL I 'I'Y 1 n~:J!•;xter--- HEM/\l<KS 

service nal -------· ---- -------------- -- - -

l\qe: rn - V) years. 
E>~~r im1ce: Ni I 
P.Ci1i(~,itT on: -Secondary schoo I 
arid 1 years in i ndust r· i a I 
i11st i tute. 

x 

/\ye: 25- 30 years. x 
i:xf~..!"~!~_N i I • 

1-:ducat ion: 9 lo 11 years 
scl1cx:>T:--1-yea rs t. ech. i rn; ti tut e 

Aqt>: Yes 
~~L>Pr ier~;e: Ni I. 
l·:ciucat ion: 9 years school, 
T-years-chem., and 1 years 
pharnldc:y, instilules, 5 years 
in hospital pharmacy and 
distribution of drugs. 

Aqe: Yes. 
L~~rience: 3 rronths training 
in France, 1 rronlh seminar in 
few yean; in Nationdl I.<lb. 
ltyqeine, Maputo. 
Education: 9 year·s school, 
)-years chemica I in i sli tute. 

~9'::~ Yes. 
~°ler ~·nee: Ni I 

Education: 6 - 9 years school, 
3 Yf'ars industrial insli tule. 

x 

x 

x 

x 

x 

x 

x 

Planrlinq tcit 
IJ11i Vt.!t ti i I y 
<jl ilUUdl ion di Ki 
J orig j ll St?r V j <X! 

supervision uy 
fore i yn e11q i r u:·i~r 
llt:!CC!SScHy. 

Pl :y t t~du11-
c 1 .<>be 
i dent: it i l!d, OR 
planninq for 
L'<-lucat ion dttd 

trc.1i11inq. 

l'ltase-1 I tr c1i11i11q 1 

i n I db I et t i llCJ u.. 
l Pcl 1110 I ogy lo IJe 
comp )f~ t ed J t 
Bei td t raininq 
workshop. 

Pliai;;e-1 completPd, 
further prdcl.icctl 
ITd in i Ill] i rt 
ldblelling wurk
sltop d l Be i 1 a 
and externc.11 
t r a i n i nq 11t•cl:'Ssc.11 y. 

1'o ue identified/ 
p I armed t·or 
t.->tiuca t i 011 and 
traininq. 
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Ta hie 3-2( b) continued 

THA 1 N I r-x; Nl;:t·:D 

1\111\:t-}on 
Hl·QU I Hl-.Mt-:N1' 
- -i-;}-ofess!,)i1al -i•i·ot if;:-_.;-· 1WI\ 11 J\HILITY --~~~;~·~:~~"[-:~~er_~_· ___ ~'.·'.MAHKS 

---- ·---- ---- --- -·- ---- ----. ---- -- -----~---- ----- ---·-- .., _____ _ 

~;t ,11 l·/Wdt Pl\dllSP Age: 2"> - 30 years 
:;u1 "-'rvi ~;,,1 t'i;:1J~_1_1ce: Sys I •'rns/pn.x:edun~s 

plKHmac. RM/PM. 

Direct Labour: 

:->k1 I kd 
t'p_·1,1tu1·s 

s.-mi-sk i l lt>d 
Of >'I al UIS 

1.1001-at 01-y 

a11,1 lyst 
9 

F:..1t1cdl ion: 9 years !:whoo), 
T-j.~,it s-t-~~:lm i ca I i 11sl i lute. 

l\CJl': 211 - 25 years. 
~-ie~_~:r1~_'.£_;_ 'ft ·ch11 i cal ski l l in 
equipm.•nl operation and manufac
tut ing processes for tablet, 
capsule and ntal I iguid. 
Educ:at wn_;_ 4 - 6 years school. 

l\qe: 20 - 25 years. 
l~Xl~! ie1~~~ Nil. 
~~~ucat!o•~:._ 4 - 6 years schcx)l. 

~qe_!_ 25 - lO years. 
~XJ~!" ie11ce: _ laboratory exp. 
physical, cl1•·mical and micro
bioloq1cal a11<tlysis of raw and 
pdck.:.1q1ng llldl•}rials, intenne
d i at t.•s and f i n i shed 
pha rn1ctcedu t i ca I product s. 
l:~:lucal io11: 6 - 9 yee:u-s schcx)}, 
Tyi~--li:s-chem. i ns t i tut e. 

!°i'1f!.~ Yf.•S. 

t~e::.!_i_~nce: Ni l 

Educ at ion: YPs. 

Aye: Yes. 
i::m~rit.'l\CE.': Ni I. _:.:r.::_ ______ . 

~ducat.ion__:._ 4 - 6 years school. 

Aqt~: Yes. 
Ex~rience: 
Education: 

Ni I. 
4 - 6 years schoo 1 • 

Age: Yes. 
~~~I-~!lce~ Nil. 

l·:duca I ion: 4 - 6 yec: y s sch(X) l • 

x 

x 

x 

x 

Pharllldcy I t:chn i c i dll 

to d1 i de11l it i 1 •d. 

Planning education. 
training, est. inul1!d 
10-15 skillecl 
OfJE.•rator s ulw 11 bt~ 
trained in letLlt!l 1 in<J 
fdci lit ies at Bt-!i ra 
by l 9H9. Fur l ht•t 
I r a i 11 i ng n1:>t.!d i n t Ii•! ~~ 
pi lot plcmt fott~:;1!l!ll. 1 

'l'ab I el. jar pdcl;ciq i 11g 
op~rators can be 
Lra i rll~d at Bei ra, 
need for limited in 
service lr u i ni ng 
foreseen for.· U1es1~ 
pcicka'] i ny oper·ators. 

To be ide11t i fied, 
edcucation lo be 
p I armed. For~Sl'!C:!ll by 
1989, 2 to l tYXJlf:t

j encc!d I ab. ar 1ii I ysl 
l l<I j fl(!d j n I ( i ) 
t t idlli ng Wi>r kshc.p 
i!MWAH &d rd a1\c.i 
( i i ) Na Li ona l 
llyge i ne I ilborat my, 
Mdputo wi 11 be 
avai Jab It>. 
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Tuble 3-2( b) coutinucd 

HH)ll l Hl<:Ml:NI' 
1·"111ct·-iol1 ___ -·pr:,;fessionai --·J->i7>fl fe- f\VJ\lf J\UJI .1 •ry 

· ·- · -- --- -·rlVi-1 NT~ N1·:1::0 
fr1---- - --,-- l~x I i~i=""" -
f.• · r-v i en na I 

Hl':M/\l<K~ 

(,.). · i 11-pt ci. 'l•ss 
I l~Sp.•, ·t 01 I 
,.;an1•l•·1· 

l..:Jl1' ll dlDI y 
di t • ·nd .. u1t 

M..t i 111 t'ticmct• 

11~ ... ·1tdt11 l ·s I 
I l'<. 'llll!CidllS 

IJt I I it y 
t l '\ ·J 111 i \.I dll 

PPIC: 

l<M/l'M 
l!ci!Kf ll>l S 
(St>llli-sk i) )l•d) 

F i n 1 shl 'li qoo.Js 
I' H ·k,,1 -pd, ·kt·1· 
t s.·1111 -ski 1 lt-0 I 

-·-- ·-- ·- ----- ·- -· ------- ·-- .... ··-· .. ·--

Age: 20 - 25 years. 
l·:xr.~h.: ! enc~_:_ S l d l i st i cw l 
sam1>l i11g, \J.1P, safety, pniduc-
1 i u11 hyqe i ne i n pl 1<u-r.1ctceu l i <'d I 
pldlll. 
J::dul:.:.it ion: 6 - 9 Yf~ars school. 

Aqe: 20 - 2"> yedrs. 
&i~-·cit ion: 4 yed1·s school. 

[\_']~:___ 25 - rn years 

£1.<J~~ Yes. 
~-~[:'l'l._!t:!~~~ Ni I • 

l:~!~ca~~-~'~ 6 - CJ years sd1cxJI. 

Aq<:>: Yes. 
Education: _ 4 years sch.,ol. 

~~xp.::_!".it>!•<'e: :e1kl;t, mctintt>nance !i?<E>erie!1ce~- None 
rldharnldceut icdl plc.nl rnachinerirs. 
Edlll'dl ion: 9 yea1·s school, 
2yei!l-s-TrKh1st1· 1 d I i 11st it ut e. 

A•w: 2') - 30 ye:>ars. 
~~~T1~~1~c-=.~ t~.ierat ion and 
llki int e11ance ot boi !er, (x:>~r 
yt.•111.'tdl or, a it cond it ioni 11g 
syst t.·m, p(INer supply etc. 
Educut ion: Y years school, 
3 years industrial 
institute. 

Age: 20 - 2~ yecu-s. 
i·:Xlx.-: 1 i t.mce: 
ECilj~\:l-tlc.)ll:- 4 yech·s schoo I • 

Age: 20 -· /') year·s. 
!J~-'.! i ence_~ 
Edu1 ·c1~~~: 4 yedrs schcol 

None. 

Age: 20 - 25 years. 
F:xni;r i ence: 
Fa~~~I.1-:_~~~ - 4 years schcx>I. 

~.9~_: 20 -L 5 years 
~~per it.""-!llCe: 
Educ~!J-9.!!.:. 4 years school. 

x 

x 

x 

x 

x 

Uy lYU9 (?St llllill Pd 

i t·(·d111icim1 ( i11-
prcx.:es::.; I \</ i I I Ill.' 
avd i I ab I I? - t.r cl i Ill!<] 

i 11 l.i:iblel rTldlllJtac

l.un" in l!:MCWAH 
wmkHhop dl. llt.!i rd. 

Planning for 
l'dUCCd l i Oil and 
t rui1ii1111, flt•f'd of 
1 oncJ in :.;erv j re 
t r d i II i nq f OI -~Sel!l 1. 

Planning tor 
L>ducal ion. Need pf 
long in Hl!TViCi~ 
l ra i ni nq forc•S('Cn 
under su1~rvision. 

'-" 
"' 
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--- -- ----- -------- --- -- ----- ·-- ------- ------------ ------ ------------------------------. - -
Nt.).Uf kl·XJU l W·Mt-:Nr AVAIIABILITY Jn- l·:xt (~r- l~l::Ml\HKS 
~J\ ·1 ~~\ -- Ftu;ct-il~l-1 - · - --- 1>iofL~;;sToY.af rr-.ofi le-
1.1 .. , I ------- ------- ------------ --------- ---- -

1'HA I N I fir. NEED -· ---·--1 ··--·-
·-- ~~__r_'!.!~':: -·~~L -- - -- - --· ·-· 

4 

l 

Plant and 
~\·dim .. x· 
Purd)dSe 
( 'u-l)I di ndt 01· 

!\('~'Pl ll 1 l i 11<.) 

l' l t•I k 

Pt> l SOlllk' l / 
Industrial 
Helat ions 
off teer 

Si tP, 
Ill 1ust>l".E-ep i ng 
c.llld St:~Vllt l l y 

(·afAei-icl 

Vehicle and 
tt' lephone 
upt't·atur 

Offir.e Clerk 

Secr~·t ary 

~9~'.. 25 - JO Vtc:ffi; 
'.::_~'1-.!_~_m·~~ 

t-.:ducat ion: 9 YL'ar-s school, 
1 yea-rstech. inst1t11ll!. 

Aqt~: 25 - .30 yE•ars. 
~)(ec~.!.·j~,~~ ·e: C\•~•tiaccount iuy, 
lxxik-keL~piny and budgt>tory 
controls in Ma11utactut·inq. 
Educdt inn: •1 year-s schlx>l, 
5 -)•ears l.:-onvrercia l school • 

~9t:..:.. 30 - 35 years. 
Experience: llandlinq of 
peoples inter-1Y-'rsonnel ski l Is. 
F.ducation: 9 years school. 

Age!_ 3~ - 4~ years. 
Expet i.~nce: Ex-anny or 
(Xll ice man. 
Educa~..!._~~.!. 4 - 6 years school. 

~q£.!_ 2Q - 25 years 

Age: 25 - 35 years. 
Education: 4 - 6 years school. 

~~: 20 - 2"> years. 
Experience: .. 'I'yping 
F..ducat ion: 6 years school • 

~~.!. 20 - 30 years 
Experience: 'I)•pinq/shorth<mri 
F.duc<t t ion: 6 - 9 years school , 
Eng 1 i sh l anquage. 

E..xternal training means training in foreign industry. 

Age.:._ 25 - 30 years 
~Xll£!:!~~~~!. Distribution of 
Essenl ia l druqs, c I erica 1 job 
in Medi n-oc imports. 
Education: 9 years school, 
)years-tE-~h. institute. 

!'!ge: Yes. 
~~.!: ier~ce: Nil. 
!'.'._.ducation: To be planned. 

!'ge: Yes. 
!:!_><~rienc~: Nil 
§ducat~on~ 9 years school. 

~~: Yes. 
Experience: Ex-pol ice man. 

~~ Yes. 

Age:_ 'ies. 
Education: 4 - b years school. 

!'ge: Yes. 
~~r jence: _ Yes. 
Educal ion: 6 years school. 

Age: Yes. 
Exper_ience: Ni I. 
Educ~ t ion!. 6 - 9 yea rs schoo 1 

x 

x 

x 

x 

1'o Lie i drmt i t i ud/ 
p I am1t!d [o; 
e>du{'alion and 
trai riiny. 

To be icientifiE!d/ 
planned for 
education. 

To bt~ identified/ 
planned for 
deve 1 op1oont . 

ex. 
i:· 



• 

- 35 -

Table 3-2(c) Plant Manning Cost 

I Annual 
No.of Per- 1Salary 

Rank/Category of Personnel sonnel MT x 1000 
per person 

1. Administration 

-Plant Manager 
-Production Manager 
-Quality Control Manager 
-Plant Accountant 
-Personnel and Industrial 

Relations Manager 
-Secr~tary 

2. Supervision 

1 
1 
1 
!. 

1 
1 

-Production Supervisor 2 
-Quality Control Supervisor 1 
-Maintenance and Utility Foreman 2 
-warehouse Supervisors 2 
-Medimoc(sales) Co-ordinator 1 

3. Direct Labour 

-Skilled Operator 
-Tablet 13 
-Capsule 3 
-Oral Liquid 4 

-Semi-skilled 
-Tablet/Capsule 6 
-Oral Liquid 10 

4. Other Plant Personnel 

-Mechanics, ElP,ctricians, 

20 

16 

Utility technicians 5 
-Laboratory Analysts 3 
-Laboratory Attendant 2 
-QC InJpector 1 
-Accounts Clerk 5 
-Picket-Packer 5 
-Cafeteri3, sit~ house-keeping 

and security etc. 10 

TOTAL 

5~0 
.:.so 
450 
450 

360 
270 

324 
324 
324 
198 
198 

234 

162 

270 
270 
162 
162 
180 
108 

90 

))26 

\Equivalent US$89,280) 

Total 
Annual 
Salary 
MT 7. 1000 

540 
450 
450 
450 

360 
810 

648 
324 
6~8 
396 
198 

4680 

2592 

1350 
310 
324 
486 
900 
540 

900 

i7,as6 

3060 
=s=== 

2214 
=.::.== 

5310 



3.3 ~1A~POWiR TRAINING 

3.3.1 General 

-The availability of skilled manpower is 

the important element in successful 

operation of the pilot plant laying 

emphasis on selection and phase-wise 

training and development of the 

different levels of technical 

and management personnel. 

3.3.2 -The training and development is 

suggeste~ to beaccomplished 

primarily in 2 stages 

-Stage-I 

Th~ training wotkshop at Beira with the 

tabletting facilities should be optimally 

utilised to train and develop technical 

and management personnel in production, 

warehousing and quality control functions 

on a planned basis. Table 3-3 indicates 

the category and numbers of the national 

personnel that are foreseen to be trained in 

initial 2 years of establishment of the 

work~hop under the supervision of foreign 

experts for placement in the pilot plant. 
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Table 3-3 Projected Training and Development of Nationals 
i~ Tabletting at the Tabletting Workshop at Beira in 
in.tial 2 years. 

FUNCTION I. NO.OF PERSONNEL 
CATEGORY OF PERSONNEL1 :'O BE TRAINED 

YEAR-I YEAR-II 

I. Production. Tablets 

\ Management 

B. Direct Labour 

-f.quipnent Operation 
-Process Operation 
-Packaging Operation 

C. Supervision 

-Manufacturing and 

Production Manager 

Skilled 
Skilled 
Semi-skilled 

4 

1 

Packaging supervision Foreman supervisor 1 

II. Qualitv Control 

-L2boratory Analysis 

-In-process control 

-Sampling of RM/PM 

III. Production Planning 
and Inventory control 

Analyst 1 

Technician/in-process 
inspector 1 

Sampler 1 

-Wo.rehouse (RM/PM/FG(l) warehouse supervision 
Receipt, Storage 
and issue of RM,PM 
& FG. 

IV. Engineering services 

-Maintenance ~chanic/technician 

(1) RM a Raw material; PM = Packaging material; rG a finished soods 

1 

4 
3 
1 

1 

1 

1 

1 

1 
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Stage - II 

This stage is planned to be implemented in 2 phases. 

-Phase - I 

External training for key management and supervisory 

personnel in a foreign experienced pharmaceutical 

plant timed during the construction phase or at 

the beginning oi the machineries installation. 

The following persons should receive the training 

for the approximate period shown in table 3-4. 

Table 3-4 External trainingcost for key and 
supervisory personnel 

Rank of Personnel 

-Plant Manager 

-Production Manager 

-QC Manager 

-Plant Engineer 

-Maintenance Foreman 

-Production Supervisor 

TOTAL 

No. of Approx. 
1

Total !Travel &jTotal 
Personnel duration Salary 1Housing 1Cost 

Manoonths f $ · $ 

1 

1 

1 

1 

2 

2 

8 

1 

3 

3 

3 

6 

20 

220 4500 4720 

549 8500 9049 

549 8500 9049 

549 8500 9049 

792 15000 15792 

528 10500 11028 

3187 55,500 58,687 
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-Phase - II 

In-service local training to be time during running-in 

of the plant in presence of foreign experts for the 

approx. period of 24 man-months as indicated in 
table 3-5. 

Although the contents of theindividual training program, 

will have to be worked depending on specific needs and 

adapted to individual precondition, the suggested 

personnels and the time perioc is a guide line in 
nature. 

Table 3-5 Training in Mozambique by external experts 
and cost estimates. 

No.of EstimatedlSalary 
Est.C.Ost 
Travel & l"Jl'AL 

Rank of Personnel External duration I Housing COST 
Ex~rts months I $ $ I $ 

-Production Manager 1 3 15000 8800 23800 
-Quality C.Onlrol Manager 1 3 15000 esoo 23800 
-Plant Engineer 1 6 15000 8800 23800 
-Plant Accountant 1 2 10000 6700 16700 
-Quality Maintenance Foreman 2 2+2 16000 10900 26900 
-Process Technician 2 3+3 18000 lJ.:.00 31400 

IDrAL 7 24 89,000 57,400 146,400 
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The es~:mated cost of s 2G5 for stage-II external training 

and experts for in service training is considered as 

investment cost. 

A 1ualified piant engineer is not readily available, the 

development need is critical and suggested to plan for 

~niversity education followed by industrial training. 

until a suitable national is available, it is foreseen 

that a foreign engineer shall have to be placed in the 

pi ant. 

- The deve1o?ment cf laboratory analysts through practical 

training ln physical, chemical and microbiological analysis 

of pharmaceuticals for quality control functions is an 

institution bu1Jding process. 

- It is suggested that early p1ant operations especially 

during the phase-II training certain key, supervisory 

management and technical functions are carried out under 

the umbrella of foreign experienced technical persons for 

a lim1ted period to enable adopting and integrating an array 

of defined plant systems and procedures. 
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3.~ Plant Organisation 

-Pr.oduction Planning and Inventory Control 

(?PIC) functions are suggested to be 

initially under the supervision of 

production management. 

-Materials management will be administered 

by Medimoc through a co-ordinator undPr 

PPIC located in plant. 

-The administrative distribution of 85 plant 

personnel is indicated in Annex -11. 
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7 
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I --- l 
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4.0 PRODUCTION IN-PUTS AND COST ESTIMATES 

4.1 MATERIALS 

4 .1.1 Indigenous Raw '.\tatP.rials 
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4.0 PRODUCTION IN-PUTS AND COST ESTIMATES. 

4 .1 Materials : Indigenous and lmportables 

4.1.l Raw Materials (Indigenous) 

-General 

At present all formulation materials except 

water has to be imported. On a long term 

perspective however Mozambique has endowed 

potentiality of indigenous sources of sugar, 

corn, maize and potato starch as well as 

caramel colour. 

-Sugar 

The current production samples of white and brown 

sugar have been tested locally and does notmeet 

compendia specifications for use in pharmaceutical. 

Special purification steps should be undertakenby 

local industries to upgrade the level of purif ica

tion to meet pharmaceutical specifications. The 

presently declining output of sugar industries 

(1982 production 175,000 M.tons and 1985 produc
tion 20,000 M. tons{l)) shall have to be 

rehabilitated/revitalised. Once quality sugar 

is ensured, the projected import requirementof 

14,418 Kg of 70\ liquid glucose for the oral 

liquid f~rmulations can be favourably substituted 

with 30% to 40% indigenous sugar solution. 

For the local pharmaceutical plant the indigenous 

production of the above raw materials should 

be encouraged. 

111 Source: Directorate of Sugar Institute, Maputo, 
Mozambique. 
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4 .1. 2 Packaging Materials (Indigenous) 

-General 

At the initial phase of the implementation of 

this (1986), a predesigned structured survey 

was undertaken to evaluate the status of 

domestic packaging material industries in 

Maputo, the capital city, and Beira, the port 

city that are essentially complementary to 

pharmaceutical manufacturing unit. 

Table 4-1 - SummarisP.s the current 'State of 

Art' of the domestic ancillary industries as 

revealed by the survey. 

Although at the present outlook there are common 

deficie»cies in the country's industrial fabric, 

the supporting ancillary industries, such as, 

glass and plastic containers, cardboard, printing, 

closures are potential. In order to create and 

develop a favou1·able infra-structure base for a 

pharmaceutical plant, it is suggested that packa

ging materials are sourced locally. Since these 

supporting industries are dependant on foreign 

sources for primary materials, back-up assistance 

in financial or with primary materials is an 

expressed condition for contractural agreements 

with the local suppliers contacted • 
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Table 4-1 Domestic Ancillary Industries Sample Survey - 1986 

A. Containers I Closures 
Type Of Material 

A. Containers/Closures 

Supplier /Location 
(Ownership) 

Size I operational 
difficulties 

-Tin containers ,Al \Illini um Metal Box/Maputo &rployees-250, 114, 
Machine breakdatn 
and spare parts 

closures (Private, UK 
subsidiary) 

-Plastic bottles am Unidade de Direccao Consists of 5 i.u./ 
Plar..ic granules, 
EngineeriDJ servi
ces I Spare P\rtS • 

closures de Plasticcs., E.E./ 
~ta (State owned) 

-Aluminiun containers 

-cardboard box 

-Ant>er glass bottle 

B. Printing Materials: 

-LabP.ls and cartons 

Plastic : &:>PI.AS/ 
Beira (State owned) 

3 i.u. in Beira, 
each about 80 
enployees/spare 
parts. Iii:, 
Maintenance. 

Aluninimt de M:>~ &rployees-65, 
bique/Beira, subsi- annual capacity 
diary factory of 15,000 pcs., 114 
~to(State owned) availability. 

Carbeira/Beira &rployees-120, Spare 
(Subsidiary of Carmoc parts, Adhesive 
estate owned) glue. 

Vidreira/Maputo 1986 cap.-99 flff/day, 
(State owned) 1989 cap.-174flff/day; 

Power supply, 
Technical staff. 

Spanos Graphica, 
IDA,/ Maputo(Private, 
partly (State 
support). 

Cetibel /Beira 
!Private enterprise) 

&rployees-103 
cap.-label per 
M:>.-90 m, 3 size 
carton, per 
M:>.-25,000/paper 
board and Ink. 

~loyee-50 
Cap.ann.-l9,300cma 
paper surface. 

Conditions Jor 
Supply 

Assistance for 
prinery a., mininun 
30 days lead time. 

Prior contract, Finan
cial sqlpOrt, 90 deli
very time, muldto be 
supplied. 

Technical staff I 
a.. 

(1) 

60 days prior ootice 
contract, 94. 

9 nonths lead time 
f.cr new nould fabri
cation for 25mn 
neck size. 

Art paper and boards 
to be supplied, 
3 nonths delivery 
time, Mininun order 
3 million labels, 
contractual agreement. 

c. Forrrulatio., Materials: 

-Sugar I"lStitute Nacional 
de Sugar/Maputo 
(State owned) 

6 factories 13 in Brown sugar Cl) 
operation) Technical 
manpower, Finance, 
Importable materials 
for sugar purif ica-
tion. 

Abbreviations: 111 Unsuitable for pharmaceutical use. 
RM= Raw mat~rials~ i.u= Industrial U~its 
~= Metric ton, Cap.= Production Capacity, m1l.s Millions 
~ .. Month, aM.'" annual. 

• 
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The recommended local packaging materials, specifications 

and manufacturers are pre~ented in table 4-2. 

Table 4-2: Packaging Materials, Manufacturers • Specifications 

Material 

1 -Glass bottles 

2 -Metallic roll 
on screw cap 

3 -Plastic jar 
with lid 

4 -cardboard box 

5 -Label for 
contain 

- glass 

- plastic 

- cardboard 

Soecification 

USP :NP soda! i.me 
roond & aniJer 
color. 
size 120ml. 

Al-cap, Diameter 
25 nm 

H 0 P E, 
size, 106x92nm 

T/C:l00x38xllan 
OL: 40x25x12.San 

Local Product to 
_s_u_p_p_l_i_e_r______ be packed 

Vidreira de Oral liquid 
~zani:>ique, 

Maputo 

Metal Bax, 
Maputo 

Unidade de 
Direccao de 
Plasticos 
Maputo 

Oral liquid 

Tablets & capsules 

carr.oc, Map.Ito/ Plastic jars 
Beira containing 

tablets/capsules 

64x88nm, GSM-80 Spanosgraphica, 
Ma(JUtO 

64x88nm, GSM-80 -do-

104x8011111, GSM-50 -do-

T/C = Tablet/capsule; GSM = Gram per square meter; OL = Oral liquid 
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-Containers 

Plastic 

- The plastic industries appear to be historically well 

based. At present these industries are largely engaged 

in fabricating domestic containers, utensils, pipes, 

varieties of containers for consumer goods with imported 

granules. Polypropylene or PVC granules are currently 

not in use. BDPE granules are used by local manufac

turers. The quoted price (1986) for pla~tic jars for 

lOOO's tablets/capsules appear to be cheaper by about 

SS\ over the corresponding glass jars. 

Glass 

- The glass manufacture appeared to be well-based, 

enjoying technical assistance of Portugal and Italy. 

The industry plans for capacity expansion in 1987 and 

1988 to reach 150 ton per shift (current level, 75 tons) 

of amber glass, soda lime, NP-USP grade. The production 

capacity and quality of the glass bottles fabricated 

by vidreira the single glass industry available are 

acceptable for the proposed oral liquid formulations. 

The sample bottles (19861 were found to be free of 

cracks, warts, folds, mould seams, blisters etc. 

Annual o~ quantities of a minimum of 2 million 

bottles .s preferred by this glass industry. 

Howerver the existing neck size of 22mm of the 

4-ounce bottles fabricated by Vidreira will have to 

be upgraded to 2Smm size with a new mould and adapted 

to the closures fabricated by Metal Box. An important 

institutional co-ordination activity is foreseen to 

be necessary between the two suppliers - Vidreira 

and the Metal Box co-ordinated by Pharmac~utical 

quality control. 

• 
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-Closures 

Both metallic cap and plastic cap are being 

produced by local industries. Currently both 22mm 

and 25mm size metallic closures are produced by 

Metal Box. 

-Card board boxes 

The cardboard boxes fabricated locally by Carmoc 

in Maputo and Carbeira at Beira are presently used 

to pack country's exportable product and are of 

acceptable quality. The requirements is estimated 

for {5 x 8) bottles of oral liquid per box and 

4 x 10 jars for tablets and capsules per box. 

-During the survey the overall production capacity 

utilization in the local packaging material 

industries were found to be significantly low. 

In order to ensure that the production of these 

supporting industries are consistently of accept

able quality and that their deliveries are timely, 

they have to pass through a distinct technical 

development phase integrated with the pharmaceutical 

quality control department. In addition some 

rehabilit~tion/revitalisation support should 

facilitate the development and reliability of 

the local suppliers. 
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Quality Control Facilities in Local Ancillary Industries 

Since none of the packaging industries except theVidreira 

glass industry has distinct quality control facility, the 

need for a distinct development phase of the local packa

ging material suppliers would be unavoidable to ensure 

that the phy~ical and chemical quality specifications 

consistently meet the requirements for pharmaceutical 

products. The necessary fine tuning of the local suppliers 

will have to be co-ordinated with the quality control 

department of the envisaged pharmaceutical plant through 

initial small scale deliveries. The fine tuning develop

ment phase should be timed when investment decision is 

made or well ahead of the deliveries required. 

For technical reasons of compatibility of the product

pack combination initial productions with local supplies 

should be checked through adequate concurrent accelerated 

stability studies by pharmaceutical quality control 
laboratory ( l, 2 >. 

!ll Reference: Accelerated stability studies of w:dely 
used pharmaceutical substances under 
stimulated tropical conditions. 
WHO/Pharm/86.529 

121 WHO Technical Report seri~s No. 645, 1979. 
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Cost Estimate of bdigenous Fackaging Materials 

- The cost of the local packaging materials were quoted 

by the domestic s~ppliers in February 1987. The 

packaging materials are illustrated by annual 

q~antity, unit cost and annual ~ost in local 

currency in table 4-3. 

The distribution of the total cost of packaging 

materials by dosage form ;_s. indicated below: 

USS 
Packas~ng Material x 1000 

- Tablet 6.34 

- capsule l.ul 

- Oral Liquid 62. 50 

Total cost: 70.00 
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Table 4.3 Cost of lndiqenous Packaqinq Materials 

PACKAGING i.fATERIALS COST __,,.._..:;....;...,.._~--

Annual Quantity Unit Cost Annuai Cost 
Material Piece~ x 1000 Meticais Met:icaisx 1000 

-Glass bottle 

-Al';Jlllinium seal 

-Plastic jar wit.~ lid; 

- Tablec: 

- capsule 

-cardboard box: 

- GB 

- ? J T 

- p Jc 

-:.abel for glass bottle 

-LabP.l for plastic jar: 

- Tablet 

- capsule 

-Label for cardbcard box( l\: 

- GB 

- p .J T 

- p Jc 

1050 

1030 

69 

10.? 

25.50 

1.80 

0.26 

1050.00 

69.30 

10.50 

26.25 

2.01) 

0.30 

6.95 

2.31 

i.7.35 

44.10 

35.00 

1.58 

1.58 

l. 59 

111 GB •glass bottle, PJT = plastic jar for tablets 
PJC = plastic jar for capsules. 

7,297.50 

2,379.30 

1,213.80 
183.85 

1,124.55 

63.00 

3.46 
1,65:1.00 

lb9.49 

16-59 

41.43 

:: . l'l 

2.21 

Total : 14 , O 9 S • 3 9 
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4 .1. 3 Importable Raw Materials. Sources and Cost Estimates 

-Introduction 

- The raw materi3ls source and cost indicated are 

primarily based on competitive price quotes. T:1e 

qua1ity specifications considered a~e USP, BP, NF 

and EP. The unit pri::e of raw materials are largely 

dependant on the quality of materials to be procured. 

Some of the cost of small quantity ite,s were 

collected from the users in the region. No local 

i11port duty has been assumed in agreement with 

Medimoc, 10\ handling charge for raw materials is to be 

charged as &gainst ~3.4\ mark-up currently charged 

for the imported pharmaceutical finished products. 

- Ratv mater :al cost 

- The raw material in-puts, quantity, cost and 

manufactur~r/supplier is indicated in table 

4-4. The cost is expressed in USS and the 

conversion rates of various currencies are 

illustrated in Annex-12. The raw material 

import cost by dosage form is illustrated 

below: 

Tablets $320,537 

Capi:ules $162,349 

Oral Liquid S2Cl ,986 

Total $684, 862 

Plus local charge 10\, 

Grand Total $809,000 
=====:a=• 
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Table 4.4 Raw Materials: Source, Quantity and Cost 

Material I Recomne.'1ded supplier/ 
Manufacturer 

I Quoted price t~tityof !Cost of 
I C&F ~ Kg t'laterial I Material 

Kg. USS 

Acetyl salicylic acid 
(Crystals 20 mesh) 

Biochemie Gessel lschaft, 
Kundl, Austria 

1.90 10,200 19,380 

Chloroquin Etios(bate 

Sulfamethoxazole 

Trimethoprim 

Isoniazid 

Mebendazole 

Paraceta11Dl 

Pheny lbutazone 

Tetracycline OCl 

Corn starch 

Avicel pH 101 

Magnesiwn stearate 

Lactose 

Alginic acid 

Talcum 

Colloidal silicon 
dioxide ICab-0-Sil) 

(l)Biochemie, Austria 
(2)Med~. Hungary 

Biochemie, Austria 

(l)Biochemie, Austria 
( 2) D:>B} Wha Pharma. 
S. Korea 

(l)Bayer A.g., Germany 
(2)Yuki Gosei 
Kogyo Co.Ltd. Japan 

Setra s.r .I. 
Bergam:>, Italy 

26.00 

17.50 

29.00 

9.SO 

so.so 

Ribbon s.r.l. 7.00 

Amsa Spa, Milano, Italy 21.00 

(l)Biochemie, Austria 24.00 
(2)Farmitalia, carlo 
El:>ra Export, Italy 

Holland coq>. Products Co. 0.93 
Denmark 

Setra, Italy 5.50 

(l)Nippon Oil & Fats Co., 2.50 
.Japan 
I 2) Unilever Emery NV. ,Holland 

Setra s.r.l., Bergant>, Italy 1.40 

Alginate Industries, 26. 70 
London, UK 

E. Merck, Germany 2.00 

Deaussa, Post-fach i.00 
Fr.inkfurt, W.GerT1WlY 

Sodium lauryl sulfate Tama Enterpirse, Japan 3.30 

2.10 

0.70 
Oibasic calcium phosphate C.F. Budenheim, G.Germany 

Methylene-chloride 

Denatured spirit 

Methocel HG 60 

lllRotex Pharma, CRG 
12lDow Chemicals Europe, 
Swii:zerland 

BP Chem:.ca1s, UK 

Colorcon Ltd., UK 

7.00 

14.65 

• 

6,250 

3,400 

680 

110 

900 

l,62S 

400 

S,2SO 

158,607 

2,090 

220 

1,170 

210 

2S 

65 

20 

210 

500 

220 

25 

162,500 

59,500 

19,720 

1, 04.S 

45,450 

11,375 

8,400 

126,000 

14,750 

11,495 

550 

1,638 
s,607 

50 

455 

66 

441 

350 

1,540 

366 
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Table 4.4 (continued) 

<"1a.terial 
R~ed supplier/ ! Quoted price Quantity of i ·Cost of 
Ma.nuf acturer i Cs.F per Kg. Material Material 

Kq. USS 

Elli capsules, Size 'O' (Ucapsugej, Basel, 3.36/1000 Elf; 10,100,000pcs.33,936 
SWi"CZer land 
(2 > su Heunq caps.co.Ltd. 1.17/1000 II 

s. Korea 

Vitamin-A Palmitate F.Hoffman-La Roche & Co. 61.50 329.45 20,261 
1.7 rru/g. Basle, Switzerland 

calciferol 40nu/g F.Hoffmann-La Roche, 1.69/g 1,925 3,253 
SWitzerland 

'Ihlamine EC! Hoffnen-La Roche & Co .sw.i.tzerlarrl 35.20 61.25 2,156 

Riboflavin-5- Hoffman-La Roche & Co. 147.30 20.79 3,1)62 
piosphate soditun SWitzerland 

Ascor!:>ic acid Hoffman-La Roche 10.90 560 6,104 

0-Pantherol F.Hof:tnan-LaRcche 18.85 105 1,979 

Niacinamide Hoffman-la Roche 7.35 154 1,132 

Pyridaxine Eel Hoffman-La Roche & Co. 41.15 8.4 346 

Sodiwn bicarbonate ( 1) China National Chemicals 1.85 1,848 3,419 
Exp. & Inp.Cor •. China 
12)E.Merdc, C • .Ltt:any 

Ciuic acid Fluka Ag., SWitzerland 6.0 745 4,470 
!IDnohydrate 

Sodium benzoate China National Olem.Exp. 190 
& lll'P. Corp. , China 

Sodiwn sacctu.rine China National Chemicals 5.0 49.2 246 
Exp. & !~.Corp. China 

Glycerine (l)~ver Brothers, UK 2.6 28,289 73,551 
12)Unilever Export B.V. 
R::>tterdam, Netherlands 

Tween ac ll)E.Merck, Germany 10.62 720 7,646 
(2)Rotex pharrna, FR:; 

Sodium CM: Tarra Entei-prises Ltd. 5.00 35 175 
Japan 

Methyl paraben Emerck, W.Germany 11.50 15 173 

Propyl paraben Nipa, UK 12.00 5 60 

Sodium citrate Boehringer Ingethin, FR:; 4.30 750 3,225 

Pharmacol, SG Hanekl KGA, FR:;. 20.14 90 l, 813 
IGuar Gum) 

Polyvinyl pyrrolidone BASF A.G, W. c.ermany :.4.00 40 560 
IDUP K-301 



- lCt; -

Table 4.4 (continued) 

Material 
Recarmerded suwlier/ 
Manufacturer 

Sorbitol 30lution 70\ RoqUette Frerace,France 
Banana flavour (l)Bush Boak. Allen, UK 

(2) Fire merri.ch SA 
Switzerland 

Antifoam 'AF Rotex Pharna, A.G. 
F.R.G. 

Guaif enazine Fermion OY, Finlarxi 
Povidone BASF , A.G. German'.{ 

lecithin ( 1) E.Merclt, Germany 
(2)Arnold, F.R.G. 

Veegum regular V.:mderbilt world Trade 
Corp. USA 

Alcc:Xlol, 95% BP chemicals, U.K. 

Iaron flavor (l}IFF (GB) Ltd., 
(2)Fererne.~ich SA 

UK 

Switzerland 

().loted price ~tity of I Cost of 
C&F per Kg. Material Material 

0.70 

7.45 

16.00 

11.50 
14.00 

131.11 

28.00 

0.72 

22.00 

'IUrAL 

_!L USS 

14,416 

25 

10 

420 
12 

50 

126 

650 

20 

10,091 

186 

160 

4,830 
:.68 

6,556 

3,528 

468 

440 

USS 684, 862 
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4. 2 EQUIPMENT 

4.2.1 General 

- The equipment chosen are semi-~utomatic based on the 

adaptibility and deqree of mechanisation foreseen. 

Manufacturing operations are dependant on equipment 

while the proposed packaqinq operations are larqely 

manual. Prices are based on competitive quotes(l986' 

and no import duty has been assumed in the indicatea 

prices, refer table 4.5. In most cases spare parts 

as recommended by suppliers are included for 1 tJ 

2 years of preventive mainteance are included. 

4.2.2 - The estimated investment cost in equipment is 

USSl,242,000 includinq 20\ on C&F for insurance, 

inland freight and installation. 

C&F ($) 

Tablet/Capsule 474 

Oral Liquid 63 

Quality Control Laboratory 89 

Maintenance and Utility 295 

Warehouse/Pharmacy 31 

Others 83 

s 1035 
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Table 4.5 Equipment. Capacity and Cost Estimates 

F.qllipnent Description 

A. PRODUCTION EQUIPMENT 

Capsules/Tab1ets section: 

- Tray drying unit 

- Pcwier sifter 

- Fluid hr".:U dryer (incl\Xling fl~ 
proof fitti.D35) 

- Mill in} machine (+screens) 

- Drum mixer 

- Wet mass mixer/Planetary mixer 

- y MLcer 

- Steam heated kettle with stirrer 

- Floor scale 

- Control scale 
- Coating pan (including accessories) 

- Tri-Halo Colloid mill (Haoogeniser) 

- Coat prepartion vessel with stirrer 

- Stirrer 

- Rotary Tablet Press (including 1 set 
punches & dies for slugging 7 sets 
for tab. COltl>ression) 

- Tablet deduster 

- Oscillating granulator (with 6 
sets of screens) 

- Table scale for tablet subdivision 

- Capsule filling and closing 
Machine 

- Assorted containers and tools 

- Cabinets 

- Supporting equipent/conveyor, 
and accessories 

capacity ()Jantity 

100 Kg. 

200 L 

fjpto SOOKg/hr. 

200 L 
500 L 

20 CFT 

100 L 

300 Kg 

0 - 160 g 

36 inch dia 

3 - 10 gph 

60 L 

300 to 500 

50 - 500 Kg/h 
(wet material) 

0 - 5 Kg 

12 - 15000 cph 

1 

1 

l 

1 

l 

1 

1 

1 

1 

2 

1 

1 

1 

1 

4 

3 

2 

3 

1 

) 

Various 

c&r· Cost 
USS in OOO's 

8 

6 

110 

10 

15 

10 

8 

6 

6 

6 

9 

10 

3 

2 

180 

7 

25 

5 

20 

5 

5 

18 
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Table 4.5 (continued) 

~ipment descriotion 

Oral liquid secti.Jl'l: 

- Mixing vessel (jacketted, fixed ~-cpeller 
type stirrer, dip stic, gas purqing inlet, 
airtight lid) , st. st. 

- Storage vessel (with stirrer) , stainless 
steel 

- Mixing vessel (jacketted, with stirrer) 
stainless steel 

- Vessel (Pre-mi..xi.nq tanks) , stainless steel 

- Silverscn IJrl,xer/enulsifier 
(with hydraulic 1 ifter) 

- Transfer p.urp 

- Multiplate filter 

- wash basins 

- Semi-automatic 1 iquid filler 

- Portable stirrer 

- Conveyor belt 

- Bottle wash tanks 

- Tray trolleys 

- Cabinet 

- Shelf/Rack 

- Misc&l laneous equipment/utensils 

- Set of furniture 

- Pall water filter /Deioniser 

- Semi-automatic batch printer 

capacity 
C&F Cost 

Quantity USS OOO's 

1000 L 

1000 L 

500 L 

100 L 

50 L 

10 L 

~50 - 500L/h 

400 L per hr. 

20 - 40 p.m. 

10 trays 

1 

1 

1 

2 

2 

3 

1 

1 

2 

1 

1 

1 

3 

10 

1 

2 

1 

2 

50-60 per min. 2 

10 

5 

6.5 

1 

1 

0.5 

4 

2 

2 

1 

7 

1 

2 

1 

3 

l 

1 

2 

3 

6 

3 
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Table 4.i (continued) 

F.quipnent description 

B. QUALITY cnm:a. ~: 

In-Process co.1trol laboratory: 

- Tablet hardness t~...er 

- Tabiet friabulator 

- Tablet/capsule dissolution tester 

- ft:>isture determination ~atus 

- Vi.scaleter with ac:cessories 

- Pl neter 

- Precision balance 

- Disintigration tester 

~ico-chemical labortory: 

- Spectrophotaneter lN-M, 200 - 1000 run 

- Polarimeter 

- Mel tinq & Boilinq point apparatus 

- Top loading balance 

- Analytical balance 

Micro biological laboratory: 

- Refrigerator 

- Autoclave 

- Microscope 

- Incubator 

- Zone reader 

- IN unit/clean air bench 

- TUrbidineter/Spectronic-20 

- Bench centrifuge 

Top loading balance 

C&F Cost 
capcacity Quantitv USS OOO's 

o-1200q 

0-160 q 

0.2 cu.m 

0-200 q 

l 

1 

1 

1 

1 

2 

1 

l 

l 

l 

1 

1 

1 

1 

l 

l 

l 

1 

l 

l 

l 

s 
1 

3 

1.5 

5 

2 

3 

1 

7 

4 

1.5 

2 

3 

1 

6 

3 

3 

0.5 

3.5 

2 

l.5 

l 

.. 
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Table 4.5 (continued) 

F.guipnent descriotion 

General laboratory insttunents: 

- FmetKxxi 

- TIC an:l accessories 

- water distil lat ion still 

- Vacuum oven 

- Set of sieves 

calliper gauge, scoops, spatula etc. 

- water bath with thermstat 

- ~fle furnace 

C&F Ccst 
caoacity Quantitv USS ~OO's 

l 3 

1 1.5 

1 0.5 

1 1 

1 1 

various 1 

1 set 2 

1 2 

- Analytical balance 0-160 g 1 2 

- Drying oven 
- Hot plate an:l magnedc stirrer 

- KF apparatus an:l accessories 

- calculatinq machines 

- vacuum~ 

- cabinets 

- Laboratory benches 

- Miscel laneous 

c. PHA119C!/WUEIDJSE: 

- Scales: Table top precisioo 

Table top pecision 

Floor balance 

- Scales, Top IDadinq Diqital Precision 

- Bench Stone Top (antivibratoryl 

- Hydraulic trolley 

- Shelves, Racks 

Miscellaneous scoops, containers, utensils 

- Protective equipment 

- Supporting equipment & accessories 

- Wooden pal lets 

1-5 Kq 

1-10 Kg. 

0-250Kg 

1 

2 each 

1 set 

3 

1 

2 

4 

1 

1 

1 

1 

1 

4 

3 

20 

2 

2 

l 

l 

3 

0.5 

3 

3 

l 

2 

4 

4 

2 

4 

3 

3 

3 

3 

2 
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Table 4 .5 (continued) 

F.quipwent description 

D. MllN'1DWCE ' O'l'ILIT! SUPPLY: 

- Standby Power Generator, 400/230 Volt, 
50 cycles 

- Reciprcx:ati.ng water Oli.l ler 

- Centrifugal water p,11p 

- water coolin;J tower 

- Ai.rhandli.ng unit 

- Air filteri.n; unit 

- Duct Danp!rs and Diffusers 

- Detuni.dif ier 

- ~ature & Hllnidity :recorder 

- DJst control units 

- Steam generator, Fuel - FumaceJ 
Diesel oil 

- Feed water treatment ur.it 

- Steam pipes and Valves fittings 

- water Stil 1 

- Air coopressor, l CU.M at 12 kg/on.a 

- DistribUtion systemand installation: 

- Piping for Hot and Cold water 

- Piping for Carpressed air 

- Electrical distribution system: 

- High tension switch as per requirement 

- Step-down Transformer 

- Power distribution Panel 

- Lighting distribution Panel 

- Maintenance workshop equipnent 

~~AND MISCELLANEXXJS: 
- Off ice furniture 
- Canteen equipment, furniture 
- Lockers 
- Vehicles 
- Miscellaneous 

C&F Cost 
Capacity Quantitv USS OOO's 

250((t.,'A 

50 ton 

5 HP 

60 CU.M 

4501Cg/Hr. 
at 8Kg/on.i 

lOOL/hr. 

1 

1 

2 

1 

3 

2 

IDt 

1 

2 

2 
1 

1 

IDt 

l 

l 

various 
Vanous 

4 
4 

35 

50 

l 

3 

l\I 

2 

2 

3 

2 

2 

20 

5 

5 

30 

25 

30 

50 

20 

10 
10 
5 

25 
33 
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4.2 2 Conversion rates 

The currency expressed for the local and importable 

materials and equipment are in USS. The conversion 

rate used is as follows: 

LOO USS = 200 MT (Mozambique) 

= 37.50 BEC(Belgium Franc) 

= 2.15 Korea(DPR) (South Korea) 

= 2.25 Merck (Federal Republic 

=£0.625 Sterling (U.K.) 

= 1296 Lira (Italy) 

= Rs.12.75 (India) 

= SFr. 1.53 (Switzerland) 

= 2.06 Dfl (The Netherlands) 

= ¥ 145 (Japan) 

= AS 16.6 (Austria) 

= 6.45 FF (France Franc) 

of Germany) 
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5.0 SITE PLANNING 

5 .1 Site Planning 

5.2 Building Design, Plant Layout 

5.3 Utilities 

S. 4 Safety and Ecological provision 

5.5 Cost Estimates: Building and Civil works 

5.6 Time Schedules 

• 



- llS -

5.0 SITE PLANNING. BUILUING DESIGN. ROOM LAYOUT • TIME SCHEDULES 

5. l Site 1.'tan•1ing 

5.1.! Site selection is not within the scope of the 

present study. The Ministry of Health in principle 

selected Chimoio as the location for pharmaceutical 

industry in Mozambique in 1979/1980. In the selec

tion process the consulting firm, ASTRA AB of Sweden 

participated. 

However, in the present context the Ministry of 

Health likes to reconsider involving relevant 

government institutions the earlier decision for 

the establishment of pilot plant. 

5.1.2 The following criteria are suggested for the 

s~te selection process: 

_opoqraphy, size, shape and soil conditions 

- water and power sources 

- communications 

- expansion possibilities 

- pollution 

political and/or socio economic strategy 

of the location. 

5 .1. 3 Site utilization 

Fore~seeinq the need for future expansion of the 

pilot plant, the selected site should permit the 

site-covered-area utilization of about sot. 
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5.2 Buildi!lg Cesign and Plant Layout 

5.2.1 The plant activities are p~oposed to be carried 

out in the same building basec on a "through flow• 

to prevent back-tracking thus avoiding possibilities 

of mix-ups. The process layout follows the room 

layout in respect of movement of ~aw ~terialsto 

finished goods. The flow of working personnel is 

~esigned to prevent personnel - originated 

contaminants from contaminacing the products. 

5.2.2 Building and Room Layout 

Without considtring the RM, ?M and FG warehouses 

loc_'ted at the opposite ends of the plant, the 

suggested a>uilding internally is composed of about 

3 modules separated by corridors, refer Annex-13 

for the p~oposed floor plan. 

The modules incude the following areas: 

- tt:.e manage1J1ent and services area 

-the dry tab:et, ca?sules mancfacturing and 

subdivision area. The pharmacy/material dis

pensing, o~al liquid c~mp~unding and subdivision 

area. Both the manufacturing core areas(dry and 

wet area) leads to the common packaging hall. 

The RM, PM warehouse is directly connected to the 

manufacturing area, the packaging hall to theFG 

warehouse Vla the FG quarantine. 

Please refer to table 5-1 for the occupancy of 

different operational rooms in the planned covered 

site area of 1352 ma, refer Annex-13. 

• 
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5.2.3 Foundation and Structure 

- Foundation wil~ be chosen according to site soil testing 

which should be carried out priot to selection of 

construction site. Base of footing of concrete directly 

on the existing soil or piling may benecessary depending 

on soil condition. 

- The conventional concrete construction is primarily 

suggested over the pre-fabricated steel construction 

necause the technology is indigenous and favourable 

local cost considerations. All elements of the pre

fabricated steel structure are import dependant. 

However in view of substantial gain in construction time 

consequently early start-up of the plant it is suggested 

that the overall financial returns be evaluated for steel 

structure at the implementation phase. 

The basic modules suggested ts S.2m x 5.2 m. 

- For the waste water drainage, a drainage blanket is 

suggested tc be laid out below the concrete plant floor. 

- Warehouses: 

- The suggested design of the raw materials(RM) and 

packaging flow eliminating back-tracking, mix-ups 

and GMP considerations. It icludes the following: 

an initial RM-PM receiving area. This area permits 

unloading of consignment, storage of pallets, etc., 

and in a manner buffers the warehouse. 

a quarantine area where the in-coming materials 

must be held until sampled, test·?d and released 

by quality control for final placement in the 

designated active storage area. Although except 

for lab~l~, the use of physically segregated 
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(walled-off) quarantine area is meaningful. it 

makes large demands on space. investment and in 

a manner less flexible operation. Although ~lter

na~ive method of identification by floor markin~ 

and use of specified colored stickers on material 

stacks to indicate the relese status are possible. 

with gain in operational skill and experience an 

effective system of administrative control is 

suggested. 

specifically designated active storage areas for 

RM and PM are provided with appropriate environmen

tal conditions. namely airconditioned ~pace 

including material weighing room, dispense area 

and cold storage (at 6°-8°C for storaqe of 

temperature sensitive materials as a part of the 

raw material warehouse here in referred to as 

pharmacy (60 m2). 

a restraint,"Reject area" to permit safe temporary 

storage eliminating chance of mix-ups of the 

rejected materials until disposition is determined. 

a fenced corrosive material storage area. 

a secured segregated area for storage of 

pre-printed labels with accP.ss to authorised 

persons. 

a bonded, temperature controlled room with 

explosionproof fixtu~es for flameable solvent 

storage. 

• 
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Based on the inventory profile (RM 6 months, PM 3 months, 

FG 2 months), the space and loading requirement, is 

estimated to have, 

RM, PM warehouse (including quarantine space) 19G m2 

FG Warehouse(including quarantine store) 

Free height 

Loading 

6.5 m 

1.5 - 2.0 ton/m2 

180 m2 

FG warehouse is designed to have a netted 'stipping 

dock' and the RM, PM warehouse with a suitable "off

loading" truck dock. 

the warehouses is designed to have self ventilation 

system. 

Manufacturing and Packaging area: 

The GMP considerations built into the over all design 

for the core area include prevention of cross contami

nation, mix-ups and dusty operation by providing: 

unit operation in cubicles 

dust extraction facility milling/granulation rooms 

airconditioning system 

the covered areas for manufacturing is 225 m2 and 

for packaging 83 ma. 

free room height 4.5 m 

loading 0.8 - LO ton/m2 

a technical floor,exists on top of the production 

area with a free height of about 2.0 m to enable 

housing of airconditining ducts, steam, water and 

electrical net work. 
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Managament and Services modules: 

This consists of office, laboratory, cafeteria, 

reception, lockers/change room and maintenance 

workshop. It occupies a floor space of 124 m2• 

The useful load bearing (except the utility and 

workshop area) is 0.4 ton/m2. 

Utility Supply and Maintenance workshop: 
Housing of water distillation plane, steam generating 

plants, air compressor, water treatment system, 

emergen=y generator, maintenance workshop and the 

transformer room are suggested in a corner of the 

building occupying 91 m2 floor spaca. 

Free height 6.5 m 
Loading 2.0 - 2.5 ton/m2• 

Floor. wall and partitions: 

Warehouse, utility/maintenance workshop area 

floor are heavy duty concrete. 

Bricks are locally fabricated in four sizes, 

20x20x30 cm, 15x20x30 cm, 10x20x30 cm and 

7xl2x22 cm and brick wall is preferred. 

The exterior walls are hollow concrete blocks 

and the walls of the core area rooms shall be 

composed of brick-work, plastered and painted, 

glassed and brick work again. The wall between 

the packing and the bottling/subdivision rooms 

will also be glassed. 
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Window: 

The internal windows are permanently closed 

permitting visual communication only. Manufacturing 

area windows, size about 1.0 x 1.8 m, must be 

flushed with the inner side of the wall to minimize 

dust settlement and ease of cleaning, windows in 

facade are suggested to be dimensi~ned (height 

not more than 90 cm) to shield against sun 

radiation. 

- For finishing and application of coating materials 

on walls, floor and ceiling, plese refer TableS-2. 

- The supportive entities of guards room, incene

rator, car parking lot, are included in the civil 

works while the dwelling and laundry facilities 

are excluded. 



- 122 -

Table 5-1: Distribution of the Floor Space to Operational Roona$ 

Covered Site Area 

Raw and packaging material 
warehouse 

Pharmacy and cold storage 

Manufacturing: 

- Tablet/Capsule manufacturing 

- tablet/capsule subdivision 

- oral liquid manufacturing 

- corridor 

Packaging 

Quality Control laboratory 

Utility and maintenance workshop 

Finished goods quarantine 

Finished goods warehouse 

Off ice area 

Sq. M 

190 

60 

185 

40 

80 

100 

83 

70 

91 

60 

124 

124 

Lockers, sanitary ' medical services P,; 

Cafeteria 60 

1352 

\ of Total 

14.0 

4.5 

13.8 

3.0 

6.0 

7.5 

6.0 

5.0 

6.9 

4.5 

9.0 

6.5 

6.5 

4.5 

100.0 
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Table 5-2: Finishing And Application Of Coating Materials 
On Walls, Floors and Ceiling 

ARFAS Walls(!) Floors Ceilings 

Tablet<apsule Plastered ard epoxy coocrete with Epoxy resin coating 
painted,SRIX>th RDSaic stone. and~rus. 
jofat free surface. 

• Oral Liquid Welded PVC sheet or Corcrete with Epoxy resin-coating. 
ceramic ::iled non-skid tiles 

Office, Laboratories, Plastered ard fbsaic stone Plastered ep:>xy 
canteen, change epoxy resin on calCI:ete resin painted 
rooms coatin:j. 

Corridor Plastered ard fbsaic stone 1:-lastered ard 
painted on ccricrete epoxy resin 

Packagin:J Hall Epoxy Coatin:j ~ic stone Plastered ard epoxy 
oo concrete re3in, inner corridor 

of tablet, capsule 
processing area 

Pharmacy /Material Plastered and Concrete with False ceiling with 
dispensing epoxy painted stone top P.V.C. sh<x:>ks 

warehouses Lime white wash Cement False ceili.n:J of 
finish PVC sh<x:>ks 

Cold storage Insulated walls Insulated Lime white wash 
with moisture floor with insulated ceil in:J 
protect ion on concrete 
outside of the and stone 
wall top 

• 

fll All floors, walls and ceiling junctions should be rounded and filled • 

• 



- 12'6 -

5. 3 Utilities 

Warm Water: 

warm water is required in the following areas: 

oral liquid compounding 
Equipment and bottle wash area 

Laboratories 
Lockers and sanitary area 

Installation of a heat-exchanger on the te~hnical floor 

is foreseen: 

temperature 50°C - 60°C 
pressure 4 - 5 bar; estimated requirement 1 - 2 m

3
/h. 

Fresh Water : 

Depending on quality of raw water, at site, pre-treatment 

may be necessary prior to use in boiler or in production 

area. The water consumption is estimated to 30-40 m
3
/day. 

Steam Supply: 

A steam generator (oil fired) to produce dry stea~ at 

4.5 - 5 bar pressure steam required for the fluid bed 

drier oral liquid compounding, water still and other 

process work area is included. 

Distilled Water Supply: 

The distillation unit, water still, is provided with 
water and steam which is then evaporated and then condensed. 

The distillation rate of 200 - 250 L per hour is foreseen. 

Water is stored at 90° - 95°C in stainless steel insulated 

vessel to avoid microbial contamination. The need for 

deionization of boiler feed water is to be determined 

based on the quality of plant site water-source. 



' 

• 

·- i.Z5-

Water Pipe Lines: 

- Fresh water 

- Warm water 

- Steam 

- Distil led water 

- Oxygen and Ni troqen gas 

Copper, Steel,Synthetics 

Steel pipes 

Steel pipes (Insulated) 

Stainless steel 

Copper pipes. 

For ease of identification, the standard color code on 

pipta lines should be used. 

Utility distribution networks/ electrical system: 

The whole detail network of the utility distribution and 

electrical systems should be authenticated by competent 

engineers prior to implementation phase. 

- Air conditior.inq and ventilation: 

Centralised air conditioning unit backed up by air

handling units (with dust control units) and 

automatic temperature and humidity control system 

is foreseen for production core area and packing 

hall only. 

The tablet/capsule manufacturing core area are 

supplied with filtered, conditioned/dehumidified 

air as products will come in direct contact with 

room air. Metallic prefilters be provided at 

the manufacturinq area room ceilings. 
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The recol!lllended conditions of air within the plant are 

as follows: 

Plant Areas 
Rel .lbli.dity 

\ RI 

Narehouse: Nonal ootdoor climatic conditims: 

Cold Stmaqe 8 :!: 1 

Laboratories 24 :!: 2 60 :!: 10 

• Tablets 25 :!: 3 so :!: 10 

• capsules 28 :!: 5 30 :!: 5 

• Or'al Liquid 25 :!: 3 so :!: 10 

• Pac:kaqinJ 25 :!: 3 50 t 10 

Air-change 
Vol./h 

3- 5 

3 - 5 

3 - 5 

4 - 6 

Laboratory and offices can be conveniently furnished with 

window and console type room airconditioninq units. 

All fittings e.g., liqht fixtures, switches, etc. shall be 

explosion-proof in the tablet coating drying and solvent 

storage room. The duct should be tire-insulated. 

Ventillation is foreseen for areas, such as, equipment 
wash room, bottle wash room and other hot and hiqh humid 

areas e.q. social facilities, cafeteria where the condi

tioning of air is not suqqested. 

Compressed Air: 

Non-lubricated reciprocatinq compressor, air-cooled silent 
box type at discharge pressure 6-7 bars is suqqested. 

• 

• 
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Gas: 

Nitrogen and oxygen gases are needed in small quantities in 

production and workshop. Tne gas cylinders should be located 

outside the building of consumption. 

Nitrogen gas used directly for manufacturing and packaging of 

the oral liquid products must be filtered to remove parti

culate matters at pint of use • 

- Electrical System: 

The working voltage is 380-410 volt, 3 phases, 50 cycles and 

220 V, 1 phase, 50 cycles. The distribution of utilization 
points will be carried out by cables. The electric switch 
boards for production departments may be locate there or on 
the walls of the respective corridors. Branches to utilization 
points and switches for each room will be fitted in the walls. 

- Lighting system: 

The illumination level in above floor of the different plant 

areas should be as follows: 

Production and laboratory 800 lux 

Packaging area 800 lux 

Corridor 400 lux 

Offices, Canteen 600 lux 

Exterior 15 - 20 lux 

Approximate annual power consumption is 450,000 units 

(KWH/Unit). The capacity of the connection should be 

j50 I<W/h. 

- Power Generator: 

A stand-by diesel driven 250 I<VA generator is recommended 

to continue power supply during interruptions. 
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S. 4 Built-in Safety and Ecological provisions 

5. 4 .1 Safety provisions - equipment installations 

Guarding projectinq shafts, exposed moving parts etc. 

Safety fenced interlocking device for blenders. 

Static eliminators: preventive measure for built-up 

of static electricity in the flow of powder, liquid 
and moving belts. 

Explosion-proof measures for dusty operations, 

combustible solvent storaqe, fluid bed dryer, 
coating room. 

Miscelleneous provisions 

Emer~ency exits Yes 

First Aid at conspicuous places Yes 

Fire extinguishers 

(different types) Yes 

Liqhtninq arrestor No 

Water hydrants Yes 

Laboratory safety showers 

with pull chain/foot valves 

Laboratory eye wash fountains 
with foot or hand operated 
valves .. 

Yes 

Yes. 

.. 

• 

• 

• 
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5. 4. 2 Protection of equipment 

Rain, sewage and plant waste water: 

The rain water will be drained through open cemented 

drains covered with concrete slabs. Provisions are 

included to handle the production waste (originating 

from production, laboratory, bottle wash area) aswell 

as the sanitary waste (toilets, showers, wash basins 

aud kitchen area) through two independent sewage 

lines. The line handling the sanitary sewage is 

suggested to be treated to coagulate and separate the 

solids by sedimentation. The sanitary sewage line should 

be treated biologically in septic tanks to decompose 

the organic wastes. The production waste line is treated 

similarly, in addition neutralisation of the liquids is 

suggested prior to biological treatment. Depending on 

topography of the plant site connecting the two lines 

may be done far from the plant. 

No spent air should escape into outside without efficient 

filtration from contaminated rooms primarily in manufac

turing area. Washable metallic filter at room ceiling 

followed by air mat filter (7 ply paper, about 10 micron 

pore sizel is suggested. The filtered discharge air 

sho~ld be filtered through air mat filter not to contain 

particulate matter exceeding 5 mg per m3
• 

The incinerator is included in the infra structure to 

ensure protection of the environment from solid waste • 
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5.5 Cost Estimates: Building and Civil works 

In aqreement with the local architects in Maputo and 

Beira and based on the concrete construction ratinqs 

in Mozambique 1986, the cost estimates for completion 

of the pilot formulation plant is indicated in 
table 5-3. Most of the construction materials includinq 

the electricals are to be impor~ed and therefore the 

cost estimates should be checked at the implementation 

time. 

Table 5-3: Cost Estimates 

Estimated 
Sections Size, mZ 

Production core packaqing 
and laboratory area 458 

Corridors, raw, packaqinq 
and finished goods warehouse 534 

Offices 124 

Utility and maintenance 
workshop 91 

Social facility area 145 

Site preparation and development 

Auxiliaries: Drainage, guard house, 
vehicle parking, incinerator 

Sewage system 

Cost/m2 

USS 

600 

350 

300 

300 

500 

Total. building and Civil works S 700, 000. 00 

Specific buil~inq cost is USS517.7/m 2 

51 

40 

10 

Cost 
x 1000 

USS 

275 

187 

37.2 

27.3 

72.5 

.. 



' 

• 
, 

- 131 -

5. 5 Time Schedules 

5.5.1 Certain major activities for the i5plementation 

of the project is presented in terms of estimated 

time - need in Annex-14 for concrete type of construc
tion. 

The estimated time - need is about 27 month for 

the start-up of production after the investment 

decision and the site selection have been made. 

The time schedule foreseen is however dependent 

on timely comp~etion of the civil works and utility 

installations.Currently most of the construction 

materials are imported in Mozambique. It is 

suggested that all construction materials are 

collected & stored prior to start-up of the job 

to enable efficient completion of the plant under 

supervision of the foreign engineers. 

The pre-fabricated steel construction has not 

been considered • 



IDENTIFICATION OF ROOMS 
Room Room Room No. I dent if icat ion No. I dent ificat ion No. Identification --l Tablet~le 51,j)..division 26 Tra.v Or)er 51 Plant Manager 
2 Tablet/Capsule Sljxlivision 27 PharmicyJDispens1ng 52 Secretary 
3 Printi~ 28 Wei~inq Roon 53 Passage 
4 l'l>f'OCess store 29 Cold Storaye 54 Finance 
5 (.apsu l es Po 1 i sh l) Controls 55 General Office 
6 Milling 31 Dispensed Materia 1 56 Reception 
7 (.apsu 1 es Fi Her 32 Jt1 Warehouse 57 Toilet 
8 Tablet Press 33 Wa~se Superivsor 58 JnstMEnt 
9 Tablet Press 34 Solvent Store 59 ScJTple 
10 Sh.199inq 35 Reject 60 Laboratory Bench Reference 
11 Blender/Mixer 36 Engineer's Office 61 ~ Mlnager 
12 WetmJss mixinq 37 Secretary 62 laboratory Bench ... 

w 
13 Tablet Press 38 Procl.lction Mlnager 63 ~Toilet/Change roan 

N 

14 Sifter 39 ()Jarantine 64 Bio Test 
15 c.oatinq 40 FG Store 65 Medical Officer/Dispensary 
16 Blender 41 Retum Goods 66 Corrioor 
17 ltl>mcess Tablet/Capsule 42 Store Supervisor 67 Tine keeper 
18 Tray Or~r 43 Packing Ha 11 68 lh1i fom1 Store 
19 Oral Li~id Fill 44 Corrioor 69 Men's toilet/Change roan 
20 lfl>rocess Oral L iwid 45 Corrioor 70 Engineering \t«lrkshop/Plant 
21 Bottle Wi1sh 46 corrick>r 71 Utility E~ipnent 
22 Bottle Un-pack 47 Kitchen Store 72 Pa.er Sub-station 
23 Oral U~id Marufacturing 48 Canteen 73 ~ tblse > z 24 Corrioor 49 Buff er 74 Generator tbJse z 

tr1 
>< 2S Fluid Bed Dr)er 50 Canf erence roan I ... 
w 

• .. 
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6.0 ECONOMICS 

The studies on economics primarily aims at the estimation 
of production cost. 

6.1 Investments 

Fixed Investment 

-Land 

In agreement with the Ministry of Health, the land cost 
is not included. The land is considered as free if 
Mozambique builds the industry on her own and will have 

value when if foreign investers participate. 

-Civil Works • Building 

Based on the local availability of technology & minimum 
of foreign currency expenditure, only in-situ concrete 

construction has been evaluated. The pssible alternatives 

of pre-fabricated steel construction and combination of 

concrete and steel construction~ has not been considered. 
However it is suggested that at the implementation~hase 

a comparative economic evaluation be done for construction 

alternatives. 

-Machinery and Equipment 

Table 4-5 (Chapter 4) indicates the cost of production, 

laboratory, utility & maintenance workshop and office 
equipment. The total fixed investment is sho~n in table 
6-1. The total investment sum inclusive of the estimated 
working capital is $3,527,000, refer table 6-2. The 

depreciation of building, machinery & equipment and 

pre-production capital expenditure is shown in table 6-3. 

The pre-production capital expenditure is elaborated 

in table 6-3(a). The total plant overhead is estimated 
to $194,000 consisting of 49\ variable and 51\ fixed 

portion, refer table 6-4 & 6-5. 
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The cost of raw & packaqinq materials by dosage forr.iand 

the cost of direct manpower by ?roduct line split into 

foreign & local components is indicated i~ table 6-6 & 

6-7 respectively. 

The total production cost of $1,039,000 excludinq deprecia- 4 

tion and interest and its split by foreign and local currency 

portions is shown in table 6-8. The estimated total assets 

and the total investment schedule is shown in table 6-9 & 

6-10 respectively. 

-Working capital • GP. 

The estimated working capital of $856,000 {when operating 

at full capacity) is based on accounts receivable 30 day~ 

Inventory - materials 120-180 days, finished goods 60 days, 
cash in hand 30 days and accounts payable 30 days. Th~ annual 

net sales with the planned volume of production of 12 

products at 21.2\ gross profit level is estimated at 
S!,890,000. Thus the local production cost will be sliqhtly 

higher over the 1986 import cost. For the annual trade 
account at full plant capacity operation, refer table 6-11. 

The calculated pre-tax profit is $400,000. This should be 

treated as acceptable level of qross prof it. The possible 

source of finance are the share capital, long term, mid

term and short term loans. The interest rate on loans is 

assumed 10\. 

In respect of the foreiqn exchanqe impact, when operated 

at full ~apacity, the pilot plant should allow an estimted 

annual saving of hard currency to the tune of USS565,000, 

approximately 70\ of which is foreseen to be contributed 

by oral liquid formulations. 
• 
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Table 6-1: Total Fixed Investment ( 000 USS) 

Item 
Foreign Local Total 
currency currency cost 

a • Land 

• b. Civil works & Building 560 140 700 

c. Machinery and Equipment 993 248 1241 

Initial Fixed Investment 1553 388 1941 --

Table 6-2: Total Investment (000 US$) 

Item Foreign Local Total 
currency currency costs 

a. Initial Fixed Investment 1553 388 1941 

b. Pre-production capital 615 115 730 
expenditure 

c. Working Capital 532 324 856 
(at full capacitl 

Total Initial Investment 2700 827 3527 

• 

'• 
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Table 6-3: Depreciation (000 USS) 

Items Depreciation Start-up Full Capacity .. 
years 

-Civil works and 
building 2S 28 28 

-Machinery and 
equipment 10 124 124 

-Pre-production 
capital expenditure 5 146 146 

Total Depreciation 298 298 



( 
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Table 6-l(a) Pre-production Capital Expenditure (000 US$) 

Item 

a. Consultant Fees 
En9ineerinq and 
Mana9ement durin9 
implementation 

b. Trainin9 

c. Running-in Expense 

d. Interest during 
construction 

e. Preliminary Expenses 

f. Site supervision 

g. Process Fees 

h. Additional Costs(!) 

Total pre-production 
capital expenditure 

Forei9n Local 
currency currency 

100 

145 60 

50 

110 

50 

120 

50 

40 5 

615 115 

Total 
Cost 

100 

205 

50 

110 

50 

120 

50 

45 

730 

(11 Additional costs: est~mated lump sum amount for soil test, 
survey fees, special consultants etc. 
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Table 6-4: Variable Overhead (000 USS> 

Product Form Foreign Local Total currencv currency 

Tablets 27 24 51 

Capsules 5 5 10 

Syrups 18 16 34 

Total so 45 95 

Table 6-5: Fixed Overhead (000 USS> 

Product Form Foreign Local Total currency currency -
Tablets 22 32 54 

Capsules 4 6 10 

Syrups 13 22 35 

Total 39 60 99 



( 
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Table 6-5: Cost of Raw and Packaging Materials (000 USS) 

Product Form Foreign Local Total 
currency currency Costs 

- Tablets 320 8 359 

- Capsules 163 3 166 

- Syrup 202 82 284 

Total 685 124 309 

Table 6-7: Cost of Direct Manpower (Full Capacity): (000 USS) 

Product Line 

- Tablets 

- Capsules 

- Syrup 

Total 

Foreign Local 
currency currency 

19 

4 

13 

36 

Total 
costs 

19 

4 

36 
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Table 6-8: Total Production Cost(Excluding Depreciation l Interest): (000 USS) 

Cost Con.ponents Foreiqn Local Total currencv currency 

- Raw and Packaqinq 
materials 685 124 809 ... 

- Direct Manpower 36 36 , 
- Variable Overhead 50 45 95 

- Fixed Overhead 39 60 99 

Total 774 265 1039 

Table 6-9: Total Assets (000 US$) 

Items Construction Start-ue Full caeacitl 
Year l I 2 3 4 

- Initial Fixed 
Investment 720 865 356 

- Pre-production 
expenses 321 347 62 

- Current Assets 478 956 

Total Assets 1041 1212 896 

- Cumulative Fixed 
Assets 1041 2153 3049 3049 

- Cumulative Current 
Assets 478 1434 



,. 

t 

• 

- 143 -

Table 6-10: Total Investment Schedule (000 US$) 

Type of Investment 

- Initial Fixed 
Investment 

- Pre-Productin Capital 
Expenditure 

- Working Capital 

Total Investment 

Cumulative 
Investment 

Construction Start-ue 
1 I 2 3 

720 865 356 

321 347 62 

378 

1041 1212 796 

1041 2253 3049 

Full caeacitI 
4 

478 

478 

3527 



Table 6-11: Trade Account (Full Capacity):(OOO USO 

Item 
Foreign Local Total 
currency currency 

a. Net Sales 1890 1890 
J 

b. Variable Costs: 

bl Raw & Packaqinq 
Material 685 124 809 

b2 Direct Manpower Cost 36 36 

b3 Variable Overhead 50 45 95 

c. Fixed Costs: 

cl Fixed Overhead 39 60 99 

c2 Depreciation 298 298 

c3 Interest 153 153 

774 716 1490 

Gross Profit 400 

% of Net Sales 22.1\ 




