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I INTRCDUCTION

1«  The United Renutlic of Cameroon in West Africe, with

an arza of 475,70C squar:s kilcmeir:s, has a populat:ion of
atout %,520,00°. The couniry rroduces coffee, cocos, rubber,
bauxite, timber a2nd oil. and :xports severzl cf these
commodities. It has 15¢ hospitzls, larze and small and

380 diupensaries. The numter of guzlified pharmacists is

102. The financial zilocaticn for public nealith rose from

CFA 3,%227,0M2,000F eguivalent to zbeut US dollars 42

millions (CF4 330 = 1 US §) to CFi 17,445,000,0C0 e3. to

US dollars 53 millioms in 1982-f3 budget, an inurease of
35.4%. The allocation for Public Healtk in the eurrent

budget accounts for 7.6% of the Naticnal Sudzet. Major
disezsss encountersd in Camercon are malaria, bhelminthieasis,
abdcminal disordars, respiratery ailments and other diseases
of bacterial and parssitical originc. Medical treatment to
the generzl population is givsn in Government hospitals. This
is supplemented througa private clinics and church orgznisations.
The Government of Cameroon, since inderendence hac been aiming
at croviding free medical service (ircludinz drugs ) tc the
whele populztion and is acut:ly avsre of +ne problem of
supplying phermaceuticals in tze promcticn of aealth of its

people.

2e The =xpendiiture on pharmzcsuticals and other medical

supplies rose from a:out 75G.0CC,0C00 F in 1375=76 %o about

CF4 1,000,00C.009 F in 1950-81. The budgst aliocation, on
C.C00 P in 13%1-82 and inciuded .

other medical 3upplies lik:z X rzy films etc. In the eurrent

budges (1982-83) the 21locztion has been raised to CF4 2,500,

000,000 F equivalent tc aktout US §7,5C0,00C for drugs and

pharmzoeuticsls z2lone. This zhews the importance attached

tkis acoout was CFf4 1,50C,C0

by the Government in its policy of providing an ample supply

of drugs. Drugs for tie statc secier are purchased by the
Central Phermacy end distrituted tarough hospitals andé dis-
pensaries. 1In the private secinr, the wholesecle

druggists sunply to retail pharmacies in the main cities,

The statzs sswvtor accounts for 207 of <the tctal drug distribution.

At present all drugs zrs imported tiurcugh Douala, the main sea~
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port and ike ornly inisrnaiicnel airport. This sometimes results
in delays irn supplias and consecuerti skcriages of druus.
3« The need for a loczl pharmaceutical indusiry hasz “Dbeen
keenly felt in the counirye. Th2 Government in the current
Fifth Five Year Plan lays special stress or this subject and
stztesi-
"Considering the divarsity and grezt potentizl of our medi-
cinal - planzs, it has become impsrative and urgent to
created
1. 4 pharmzceutical indistry in Cemeroor, to manufacture
basic esasntizl products such asi- heavy aguecus
solutions, disinfectants, dressing materials snd
vaccinese Tha treation of suchk an institution will
be followed by the trairning of a gualiifiad team of
pharmacists znd technicianse.
2. 4 national laborztory fecr comtrclling both imporied
and locally -produced drugs.

4. With the abqye otjeciives, the Government has sought the
asgistance of UNIDO fer the develcpment of indigenous medicinal
plants for which a project is alrezdy in existence. Another
UNID0 project for the menufacture of Sera and vaccines is also
making a steady progr-sse. In line witk the same strategy, the
Government 2eked UNIDO assistance for a study %o be undertaken
for tne manufacture of Intravencus infusions gana also for

the local production of druzs. & short term missicn was

therefore undertaken for this :zurpose.

S5¢ The agsigriment ¥was thererore divided in two parts Jor
the preparatien ofi-

Part I A s+tudy for <hc production of intravenous infusions

PART II 4 plan for local pronduction of drugs

II CHAPTER I — PRODUCTION CF INTRAVENCUZ INFTUSIONS

1o  TECINOLOGY ENPLOYED
1¢1 The tachnology employed in the manufacture of iniravenous
infusions may appear to bz a siapls one, but is its details,
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ir De-iornisers, <The catzcity ¢f vhickh is detzrmined on ke
tzsis c¢f the analysis repert on o+ wziter. The deminsralised
water is then led intc z Water Iis<illation Still of Thermo—
compressicn tyre, which is canzihle of producing distilled

water to stringznt sizndards of beirng pyrcgem-free

b) Preosrztior of Solution
The raw materizls arc weighsd accurately and added to
a pre-run of distilled water in stainiscs steel tank o> tanks
wisre vigorous stiming is done itc dissolve the ingredients
completzly to form clezr soluticns. Heat is azlso applied
terough heating coils or through sieam — jacketiing, where
kigher than normal temperztiuras zrz reguired for dissolving the
ra% mzierials. The solutiorz are then pumpe& throush 2 s.itabtle
ter unit to ithe Filling oom
e) Fillire
The solution is filled tzrouzh graviiy and/or prszsure
‘in the reguired fixed volumss through Filling izchines
mounied on tztles znd snclicsed in Lleminar—Flow hocds in order

to keep out baciarizl con*aminsiicn. This is followzd by

patting seals or plugs on ccrnizinars ¢r bagss Tho fiiled

volumes z>e checked <hrouzh weighinz of contzinerz from <inme

"

o time and adjusimens medc in the fitting mackines accordinglye
The bags or contsiners sre suitatly overprinted wiik bztch numberse.

&) Sterilization:

i) The fillicd conizinerc sr: placed in stainless steel trays

and loaded on the trolleys tc T2 <ranesported 4o the S.eri-

lizaticn Roome The *rays zare transferrzd tc an duitoclave

or Autoclaves to be steriliscd ai 115=116°C for PVC bags or at 121°Cdr

polyoropylene flarons for iae raguisite time of sterilisaticne.
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3cth single-door and double-dcor autocclaves can be utilisedg,

the Tormer being more economical than the lutter. It 1is

not absolutely essential to use double-door eutoclaves in this
process which are needeé mosily where the exit of the sterilised
meterial is in an aseptic or sterile area. The sterilisation of
intravenous infusions is of s terminel nature and as such the

bags, after sterilisstion are passed directly for further packaging,
for whi:h only a clean ares is required. However, in order tc

prevent mix-up, double-door autoclaves are preferred.

ii) The autoclaves are made of high quality meterials and

are fitted with precision monitoring devices for inside temperature
and pressure measurements and they have built-in air or other
cooling system, to be used when sterilisation is completed. The
containers, when loaded inside the autoclaves carry chemical

and bacteriological indicators to verify the efficiemcy of sterilisa-

tion inside the entire ares of the autoclave.

e) Inspection and Packaging

The containers, after sterilisation, are re-loaded on to the
trolleys and transferred for inspeccion and packaging. The inspection
is done to detect particulate matter in the containers or bags against
the background of polarised light. After inspection, each bag is
wrapped with an outer polythene or other type of bag and sealed. If
the containers or bags are blank, they are overprinted with requisite
product details. The finished products can then be packed in carions

ready for delivery.

) Quelity Control and Good Maaufacturing Practices:

The importaace of Ruality Control and the need to employ z2nd
maintain Good Manufacturing Practices in the manufacture ¢f intra-
venous infusion cannot be over emphasized. A Quality Control
Laboratory, responsible for testing samples at all stages, contains
three sections, one each for Chemical Analysis, Bactericlogical

Control, and Pyrogen Testing including an Animel House.
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from sourcecs whkich supply the complete technology for the
project including equirment for f£illing and sterilisation etce.
The project based on PVC is relatively more economic for <he
smail ouitputs, but suffers from the disadvantage that PVC bags

have to be imported.

1.4 The alternative vacking materials are polyethylene and
polyrropylene, where the technology is dif'ferent from that used

iz PVC. The main advantages of polypropylene is that the bdasgs

or flacons are more rigid, and the automatic production of bags

is from granules, which form the raw material for the flacons.

The blow moulding equipment can be run aslongside the other opera-
tions. One disadvantage encountered is the difficulty of obtaining
a proper seal on the containers ané frequent complaints of lesakage
of solution have beern reported. The blow moulfing equipment can

be run alongside the other operations. One disadvantage euncountered
is the difficulty of obtaining a proper seal on the containers is
the difficulty of obttaining a proper seal on the containers and
frequent complaints of leskage of solution have been reported., The
overall cost of equipment, building, etc are slightly higher than
in the PVC - based preject. Details of building and eguipment for

use of polypropylene and PVC are described in this report.

2. REQUIREMENTS

The country's requirements have been worked out on the basis
of purchase of intravenous infusions by the Government for
supply to the state hospitals, and by importers/wholesalers to
orivate pharmacies. The former has accounted for 500,000 or bags
and letter about 200, 000 making a total of 700,000 units. A meeting
with the Surgeon at +the Central Hospitel and the Pharmacist-in-Charge
of the University Hospital Teaching Centre revealed that the true
requirements were in excess of what is suprlied at present. An
initial production programme of 850,000 units has therefore been
oroposed, out of a planned capacity of 1,000,000 units in one working
shift, and is presented in appendix I/3 together with estimates of
raw and packing materials required, including prices where available.

Frture production programme is also indicated.
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3. LOCATION AND SZPACE

3.1 The project has been irnitiated by Institute des Recherches
Medicales et d'EBtudes des Plantes Medicinales (IMPM) which is a

part of Delegation General a la Recherche Scientifique et Technigue
(DGRST). In the plans formulated by DGRST and IMPM, the production
of intravenous infusions will be placed in the same area where their
other projects will be located. The selected site for a Medical
Research Institute, Production of Sera and Vaccine and Production of
Intravenous Infusions, will be at Nkomo, 10 kilometres from the
centre of Yaounde. The site at present consists of undeveloped hilly
land. Ster completion of land development, utilities common to the
three projects will be situated at this site. These include the
provision of piped supply of water, setting ur of a sub-station for
electricity supply, installation of an Air Handling Unit and other

amenities common to the three projects.

3.2 Tt is assumed that the ground at the site will be suitebly
levelled to accommocdate a total of 1150 m2 or 1250 m2 of built-up
area. The architect will have to decide if the building areas should
be on one floor or more depending on the contours of land and the

plan he wishes to make. In Appendix I/la, a line-diagrem is presented,
which shows the location of a Main Block as envisaged earlier during
the assignment to accommodate administration, production, quality
control and warehouses and the activities connected with them. The
four small blocks are for boiler house and workshop, inflamm-.tles’
store, pyrogen laboratory and a compressor rocm. The purpose of each
block is indicated by alphabets and the rooms by numbers and presented
with dimensions in Appendix I/1b. The Administration room can be
sub-divided suitably to accommodate management and accounts. In case,
+he polyprovylene based project is selected, requisite extra space

can be provided by the architect through.suitable alternation of the

design.




3.3 The coastruction cost has been calculated on the basis

o CFA 20C,000 per m2, as advised by the Govermment. To the
reguired area of 1150/1250 m2 which includes 2 m wide corridors

in Main Block, extra allowance has been made for wall space, whose
details will be determined. The height of the walls may be 3 m,
but the warehouses may require ceilings of L =m height. Similarly,
the exact sizes and placement of doors and windows will also

be designed by the architect. The locatiorn of various blocks and
rooms in the plan and their dimensions will &lso be given by the
architect, as the present line-diagram shows what is required from
the technical view point. The architect, should have full liberty
to make minor changes for convenience of comnstruction. The detailed
building estimates are shown in Appendix I/10 which amounts to CFA
253,000,000, F equivalent to US dollars 767,000. This estimate

includ2s a 10% overage for cost of incidental miscellaneous items.

b, EQUIPMENT

'

4.1 The requirements of equipment are based on the technology
used for production in PVC OZ polyprovylene bags. The list of
equipment with prices, divided in each operation and a cumulative
total are presented in Appendix I/2a. The names and addresses of
prospective suppliers are given in Appendix I/2b. The justification
for choice of equipment, where such Justification is called for, is
given in the following sub-paras. The total cost of equipment is
projected as US $ 510,000 = CFA 168,300,000 F for FVC and US $ 627,000
= CFA 207,000,000 F for Polypropylene project.

L.2 A sand-filter for pre-filteration of rew water is chosen,
because its price was readily available. An alterrative charcoal-
filter can be used. One de-ioniser plant is.selected, as the
analytical report on water supply in Yaounde (Appendix I/2c) shows
<hat the raw water does not show excessive hardness and one de-ioniser
will be sufficient for demineralisation. The mixing tanks are to

be provided with heating coils, as steam-jacketted tanks are very

expensive. Thne built-in cooling system is more practicel than a separsate
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and production difficulties, general laboratory management

and overseeing the enforcement of GMP Guide.

a) Plant Engineer:-  Basic knowledge of mechanical and

electrical engineering (with special reference to electironics
for precision coptrol inmstrumentation) in installaticnm,
maintenance and reparis of the equipment and machinery with
defined schedules and procedures for these mwposes, management
of workshop and spare stores, and specialised knowledge of

sterilisation, clean air procedures and water treatment.

6. PLANTECAM/MEDICAM

This factory was visited and its orgenization structure,
production techniques, installed and utilised capacities were
studied. It appears that PLANTEGAM with an investment of CFA
255,000,000 F started construction in 1977 and went into pro-
duction in 1979 with an installed capacity of 1,000,000 polyethy-
lene flacons, the present output being 700,000 flacons. The
main disadvantage of this plant is that they produce polyethy-
lene flacons, where the sterilisation temperature is lOSOC,
much ilower than that prescribed in internationally accepted
pharmacopeias. The factory uses the automatic "Bottle Pack",
but does not appear to be free from technical problems. As
PLANTECAM is a private company owned wholly by a private
foreign group, the Govermment did not eppear willing to reply
on this enterprise and would like to undertake the establishment

of its own factory.




T.

RECOMMENDATIONS FOR IMPLEMENTATION

The following recommendations are made for implementation

of the project for the production of intravenous infusions:-

a)

b)

The implementation of the Project mz be undertaken in
the following menner after requisite financial sanction

is availatle:-

i) the entire work i.e., erection of buildings,
ordering the equipment and its installation, training
of personnel, etc. is undertaken by Government personnel,

or

ii) assistance is obtained from intermetional or

bilateral sources through comsultants, or

iii) as is advisable in a project of this nature, through
a turn-key or sub-contract tasis, after making contract
specifications and inviting tenders from reputable
organisations or companies for both types of the projects
i.e. using PVC bags or polypropylene flacons for filling
intravenous infusions. The participation of UNDP/UNIDO

may be sought on a cost sharing basis in the above task.

Assistance may be requested if so desired, from UNDP/UNIDO
or cther international/bileteral agencies for obtaining
training abraod provided it is decided not to imeclude the
training programme in the contract specificatioms, for

the following persomnel for the period indicated against

each
(1) Head of Unit 3 m/m
(ii) Production-in-Charge 5 m/m
(iii) Control laboratory-in-Charge L4 m/m

(iv) Plant Engineer 3 m/m
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amended as az resuct oF acsuzl enguiriszs 3¢ Le made
Irom the ;;1;3:5, whose rnzmes and aidresses zre 3iven in

St
. . e -
appendiz I/Che 4 1iSst ¢ -2

JArnpendix II/Bb.

Se T.N CF PRCZTCTIO
1 4 produciicn zrcsTiime hQas been Irawn up for the firct

- P - % 33 D52 H - -_—
vear, shis czn be mciifisd in *crms of acizl rzcuiremcnis
c

f prodacticne The {ormulae and method
cf precductiorn can ve ottainzd Irem sitandzrd re
copieas and ecdex, ineluZed in the list cf dcckse Further
assistznoe, if needed, can b2 giver Lty ecrresrondence. 4 list
of raw naterials with an approximazte prici_is given ir appendix

11/3e

S  PERSCHIEL A¥D TRAINING

6e1 The followirg personnel wiil be reguired for this unit

(a) Production .
i) Head ¢f the Unit, a Pharmacist, whc will also de
r responsitle for the Procuction Secticns.

ii) Two Pharmacy Technicians, one for Syrup Section
and the other for the mest c¢f the Prcduction Sectiionse.
iii) Thuree semi-skilled workers, 2ne fcr each Prolduction
Sectione
iv) Three unsikilled wsrkers, for elcaring and oiher
heav; jobse.

A : R
{®) Sualitr Comtrol Labor:tory

i) Head of *he Latorziory, a Pharmacist OT Analytical
Chemist,.
ii) Two teckriciznsz.
iii) One unsikilled worker for cleaning and oiaer
Jotse
The Heads of Productisn and Qualidy Contrecl will require

training abroad fecr a pericd of 3 menths each.

The total complemen: of personnel will be 13 persons.

a
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the raw material for the flacons will need to change from poly2-

thylene to pclypropylene grarules, with consequent modificationms,
i€ needed, in the "Bottle Pack" machine. The temperature of
sterilisetion will also reguire to be modified from the present
105° ¢ to 120-121° €. If this cannot be achieved in the present

autoclave, a new autoclave mey have to be acquired.
3. The Governmert has been presented with three alternatives
in terms of te hnology to choose from, i.e.

a) Use of PVC bags, project cost US § 1,277,000

b) Use of Polypropylene flacoms, cost US $ 1,460,000

e) Conversion of equipment in PLARTECAM from the
use of polyethylene to polypropylenme flaconc. The

cost will be minor.
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Appendix I/1a
PROJET ONUDI UG/CMR/80/206-~ PRODUCTION DES SOLUTES MASSIFS-- PROJET DE PLAN D'USINE
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Ae BHlce Principalo

1.
2

3.
4.
5
6.
Te
8.
9.
10.
11.
2.
13.
14.
«-15.

16.
17
18.
19.
20.

idministraticn
Teilot (Hommos )

Poilet (3:mcs)
Vesti-ire (Hommcs)
Vestizire (Dames)
Selle dc Sterilis-tion
Emballage, Etiqucta3c et Inanccticn
Kagasin de preduits Finis
Stockage deo divers
Magasin dec Matiercs Premicres
Salle de Traitement dc l'saun
Salle de Pesee
Salle de Preparation des Soluticns
Salle de Remplissagzs
Lavage des Bouchcms ot Chargcment
dos Charicts
Responsadble de la Preducticn
Infirmicre
Laboratcire dc Chimique
Laboratcire de Bactoriclezie

Salle de "Blow Moulding"(for Polypro-
pylene based project)

3. Chaudiére et Atelier

1.
2.

Chsudiere
Atelier

Ce Macasin des Inflammables

Do Laberatcire des lyresoncs

1.
2e

3.

de

Salle d'Essai ds Tyrcaencs
Animalerie

Resorve d'.limonts

Wazscin

Ze Salle du Cemnressour

9 X 6.5 m
3X6.5m

3X6e5nm
3Xé€.5m
3X65nm
7X6.5m
11X 65 m
15X 65
2X6e5m
11X 65 m
6 X 6.5 m
31X 6.3 m
3{6.5m
5X 65 m

6 X 6.5m
3X 65 m
2X 6e5m
9 X 6,5m
4 X 65 m
13X 6.5 m

4X5m
4 X4m

4 X5m

612.5m

6X 2-5 m
2 X 205 m

4 X 205 m
6 X2.5m

4 X5m

\

j

5845 mg
19.5 m
19.5 o
19.5 m
195 m
45.5 m
T2.5 m
975 m
13.0 m
T1e5 m
39,0 e
19.5 o
195 n
2.5 m

N DD DD YN

n

NN

[, ]

390 m
195 m
13.0 m
585 m
26,0 m
84.5 m

N N

N NN

20 mz
20 m2

20m

o o
20 m

10m
1500 o

20 m




APPENDIX I/lc

BUILDIRG ESTIMATES

BUILDING

1. Msain Block

2. Pyrogen

3. Boiler house/workshop

L. Inflammeble materials store
5. Compression Room

€. Allowance for walls, etc.

TOTAL

(a) Cost of construction at

CFA 200,000 per m2

(b) + 10% for misc. items

TOTAL

Polypropylene

990.5 m2

60 m2

Lo m2

20 m2

20 m2
119.5 n2
1250 m?

CFA 250,000,000 F

CFA 25,000,000 F

CFA 275,000,000 F

LABORATORY AND PRODUCTION BENCHES :

INCLUDED IN THE

CONSTRUCTION COST

pVC

906 m
60 m°
Lo 12
20 m
20m

10k m

1150 m

CFA 230,000,000 F
CFA 23,000,000 F

CFA 253,000,000 F

Us ¢ 767,000




B.

-22«

LOTINDIE 1/2a

< T3IR FOR IIJECTIOH

1.

20

3.

Pre-filtcr (sand)

De-icniscr plant, app 200 litr s

per hour capacity, with steragc tanks

200 litres each for acid and alkali
Thermecompressicn water still
200 1/hr for producing pyrogen -

fres distilled watcr, all stainless
steel

Storage tank, stainlcss steel, 2000
litres capacity, complete with

transfer pump

‘TOo0TLL (&)

SOLUTIONS °"REP.R _TION

1e
3.
3

4.

6o

Weighing scale, 200 kz canacity)
Weighing scale, 20 kg capacity
Tvwo mixing tanks cach 1000 litres
capacity with heating ccil, all
stainl:ss stecl, complete with
stirrers

Filter unit, 50 1/hr with pump
pd meter

icossscriss and sparecs

TOT4sL (B)

60,000

7,500

90,000

5,000

20,000
11,000
1,000

3,000

40,000




*

FILLING UNIT

Washing machine for plugs, complete
with filter and tank of 200 litres
capacity, 600/hr

Frinter for batch numbers

Four filling machines

Four Leminar flow hoods complete
with prefilters and Hapa filters

Conveyor belt
Balance, capacity 5 kg.

Spares

#
TOTAL (C)

Item 1 above, not neededfor Polypropylene based project
as such total for C in this case will be US $ 29,000

STERILIZATION

1.

Autoclave, stainless steel, direct
1oading6 stea% sterilization, temp 3
115-116°C/121°C internel volume 1.5 m~,
automatic locking and safety,

complete with Air Cooling system

Tive trolleys with suitable trays
to £it in the autoclave

Accessories aad spares

TOTAL (D)

[ 1

12,000%
1,000

7,000

12,000
6,000
2,000

1,000

41,000

100,000

20,000

5,000

125,000




Be

Fe

Z o -

PACK.GING . ND MI:,CELL.NEOUS

1.
20

3

4o

Conveycr belt (Two)

Beat sealins mackine, cutpat 300 seals/
heur

Two Fork lifts manually oper-tcd

Two polariscd lamps

TOT4L (E)

CORTROL L..BOR..TCRY

1e
2e

3.

4.

Se

6.

Te

8.
9.

10..

11,

12.
13,

\n
.

(=

Polarimeter for cdexircse detsrminetion
T4 trimetric equipment, ccmplcte with
autcmatic burettss

(a) Labcratcry pH metcr

(b) Portable pH metcr

Oven, vacuum dryinz, iancr canacity about
50 litres tcmp. range 30-150°C
Analytical balance 160 grams capacity
accuracy % 041 mg

Vacuum pump, moicr 2 hepe, explosicn
proctf

Muffle furnace, up tc 1200°C, canacity
30 litres

Laminar flow hood

Sterility test unit

Refrizcrators (2)

Incubator for bacteriology, inmer volume

12,000

3,000
4,000
2,000

21,000

3,500

2,000
1,000
500

about LO litres, up to 809 C thermostaticallv

controlled.

Miscellaneous glass ware and avoaratus
Pyrogen test Electric Thermometer
Drying oven 30 -270 C

Cages (50)
¥er L ()

(11i)




G. UTILITIES AND SFRVICES Us $ CFA

1. Electricity {triphasic) To be shared with the

2. Water supply Medical Research Institute

3. Land development
L. Air handling unit, ceatral complete

with air filtration, cooling and
dehumidification.

et Nt e Nt e i N el s

5. Steam boiler, complete with feedtank
and automatic regulatiocn, output

300 kg/hr. 36,000

6. Exhaust fans (2L) 4,000
7. Air Compressor 10,000
TOTAL (G) 50,000

H. INSTALLATION MACHINERY

(valves, piping, joints, ete.) 50,000

. I. BLOW MOULDING EQUIFWENT

(for Polypropylene only) 120,000
TOTAL COST OF EQUIPMENT Cc ~Polypropylene

A. Water for InJjection 90,000 90,000
B. Solutions 40,000 40,000
C. Filling k1,000 29,000
D. Sterilization 125,000 125,000
E. Mckaging and Inspection 21,000 21,000
¥. Control Laboratory 45,000 45,000
G. Utiiities 50,000 50,000
E. Installation Machinery 50,300 50,000
I. Blow Moulding Equipment - 120,000
TOTAL 462,000 570,000
+ 10% accessories and spares 46,300 57,000
GRAND TOTAL US $§ 508,300 627,000

= CFA 167,739,000 F CFA 206,910,000 F
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APPENDIX IZZb

LIST OF SUPPLISRS FOR ISOUIPIHENT

Production Equivment

1« BARNSTZAD, Sybricn Corporation,
225, Riversmoor Strezt
BOSTON, Mass., 02132, USA

2. T. GUISTI
Belle Isle Works
202/228, York Way

LONDON N7 OAW, United Xingdom

3. Dott Bonapace,
Via Canova 12

20145 MILAN, Italy

4. Klein Apparatebau
Niederndorfertrasse 20
5905 FRIEDENBURGE (Niederndorf)

West Germany

5e¢ Jchn Bass 1td..
Bassaire Building
Duncan Road
Southampton “®S03 778
United Kingdom

6, E. Strunck GmbH
Licﬂtstrasse 30

5007 COLOGNE

West Germany

7. ROVEMA Verpack GmbE
Postfach 2926
63C0 GIESEN 3
West Germany

8. Clea FapanidAnc.
2, Inari Building, 20-14

Mgegat - 2, Meguru-Ku
Japan

IEQUEX Sa.
Rue Gay Lussac 64

75005 Paris
FRaXN

NG L )
* e

0. SaNTASALO - SOHLZERG Corp
Hankasuontic 4

SE = 00390 HWLSIVXI, 39

Finland
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11. BAY (Friedrick U. Karl) GmbH 18. BATTENFELD MASCHINENFABRIKEN GmbH,

Postfach 266 Postfach 116L/65,
D - 7420 BISTGEZIM-BISSENGEN D - 5882 MEINERZHAGEN,
West Germany West Germany

for Blow Mouldi ; _,
12. C. 4. KING & CO. ( ow Moulding Equipment) |

41, london Street

Chertsey, Surrey KT16 84R
United Kingdom

13. SILVERSONS Machines Ltd
¥aterside, Chesham, Bucks EPS IPGQ
Urited Kingdom

14. OSKAR KRIGER Machinpen
Fredenrgestrasse 1
4132 MITTENZ
SWITZERLAND

15« BREJAFIX Ltd
Harlequin 4v:nue, Great West Road
SRENTFORD, MIDDLESESS T98 OSH
United Kingdom

16. W & T AVERY Ltd.
B iethwick, Warley B66 2LP
United Kingdom

17« DELITT & HELLYLR Lt4d
Walwortn Road
iniover, SP10 534

United Kingdom ) T T I T T T

Bs laboratory Xcuipmer.

1e A+ Gallenkamp & CO. Ltd. =~ = o T T e e s e
Christopher Street
LONDON EC2
United Kingdom

2 VHR International
P.C. Box 3200
SAN FRANCISCO C4 94119
UeSede

3o ELLAB 4/%, {for Blectric Thermometar only)
9, Krondzlvej ’
COPELE SN 2610 PDOVIE
Denmark

X3, Ir addition 4o the above, other suppliers in Zurope
and United States may also be aporoached for
quotations
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ipvendix I/2¢

1 er Juin 1981

LE PH:ARNLCIEX CEINISTE PAGES Jacques
CEEF DU SERVICE DE SIOCHIMIE
CEINTRE PASTEUR DU C.LNZROON

RAPPORT D'iN.LYSE HYDROLOGIIUE

Eau de rotinet prelevee dans une boutedlle plastique
de contenance 1 500 cce

Resultats des analyses -raticuees °

- pE = le pH mesure par technique electromatrique
est de 7,7.

-~ Titre alcalimetrique complet 2 {Tei«Ce)
TAC = 0,5 Meg/1 soit 25 mg de C CO3/1

- Durete totale = (Methode complexometrique).
DT = 3,2 degres hydrotimetriques fiancais
soit 0.64 mEg/1

~ Durete calcique : (Methode complexometrigque ).
DeCe = 0,44 mEg/? soit 8,6 mg/1 de calcium.

Conclusion ¢ L'eau analysee a une teneur moderee en elements
alcalino=terreux (calcium/magnessiun). la valeur de son pH est
dans la limite des normes admissiblese.
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APPENDIX I/3

Te PRODUCTION PROCGR.IME FOR FIRST YE.LR

1« Sodium chloride solution, 0.9% 500 ml 200, 000 Units
2. Sodium chlorise solution, 0.9 250 ml 100,000 n
3. Glucose solutioxn, 5% 5CO m1 350,000 "

4. Glucose sclution, 5% 250 ml 150,000 "

5. Glucose solution, 10% 500 ml 5.000 "

6« Glucose solution, 30% 500 ml 5,000 n

7. Sodium bicarbonate.mliion 1.47% 500 m1 10,000 "

. Manritol solution 10% 500 =1 10,000 i

9. Rheo-macrodex 10%
(dextran 400C) with
sorbitol A%/dextrose 500 ml 20,000 "

-

TOTAL 850,000 "

II. PRODUCTS TO BE LDDED IN FUTURE
1« Darrcws solution
2+ Ringers szolution

3. Ringers laeizte solution

4Le Glucose 5% withsodium chloride 0.3%




(ii)

Rl MiTERILLS CONSUMPTION (snnual basis) ESTIN..TED PRICE CF.
1¢ Sodium chloride (Pro-injeciion) 1,5C0 kg S00 F per ke
2. Glucose, anhydrous (Pro-injection) 15,000 kg 700 F per kg
3o Sodium bicarbonate (Pro—irnjection) 100 kg 60C F per kg
4. Mannitol {Pro-injection) 700 kg 1000 F per kg
5« Dextran 4000 (Pro~injection) 1,200 kg 10,000 F per kg
6e Sorbitol {Pro-injection) 690 kg Not known
P:CKING M.TEI.LS CONSUMPTION (innual basis)
Te PVC dba.s 500 ml 700,0C0 CFs 10,000 F per 100
2.  PVC bags 200 ml 360,000 CFi 7,000 F per 100
3. Rubter phgs with alwminium

caps /1,000,000 CFa 350 F per 50% _

NCTE: The quality of the Bags to be determined in accordance with

the filling and sezling equipment

POLYPROPYLENE GRANULES CORSUMPTIOK (annual basis)

(Information to be supplied later)
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PEZRSOKNEL IE L'UNITD DPECIDUCTICI DE SOLUTSS Ha

25 persornres

SDMINISTR.TICN

-5 -h

-h

- - N

Chef de 1'Uni

Comptatle

Dactylo
Chauffeurs
Agent d'entretien

Garcon des ccurses

PRODUCTION

Responsable de la production (Pharmacien)

[ S O I 18 T S i Y

-5

F= N SV AV ]

AT

ct
o
~~
.
&
hy
[e]
2}
i
[¢]
H.
m
je]
N

sgent de maitrise (technicien en Sc. Pharm)

Dactylo

Chef de magasin

Ingenieur electromecanicien

Technicien en
Technicien en mecanigue
Blanchisseurs

sgents d'entretien
Manutentionnaires
Technicien pour 1l'cau
Technicien pour

Conditionneuses

-

»lectronicue

Tzchnicien pour la sierilisstion

Inspecteurs

agents d'teguettage et emballage

CHTRCLS DE L. GULLITE

n

a2

la pases et la preparztiion

{2 homes + 2 filles)
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Al SnDIX J.IL/ 2a

DROANIICTIAYT THOTIR. WD
DPRODUCTICE CROSHELID

(annual )

SYRUP .0 OR.L LIGUIDS

1.
2

3.
4e
5.
6e
Te

LSRTISEPTIC

Chlorcgquine syrus
Paracetamol syrup
Piperazine syrup
Diphenkhydramine EXp. Syrur
Codeine syrup
Sulphadimidine syrup

Vitanin B - complex syrup

TOT.L

LUTIONS

1e
2.
3.
4.
Se
6o

Chlorpylenol sclution
Mercurochrome solution
Cetrimidi soluticn
Tincture iodine

Dakins solution

Benzyl benzozte lotion

TOT?4L

QINTHENTS ..ND CRE.KS

25,C0C Ilitres
ic,00c "
2Cc,000 ™
2C,0CC ¢
5,0C0 "
10,000 "
ic,00¢c "

10C,000 litres

35,03C Litres
20,000 "
ic,coc "
5,000 "
5,000 "

10,00C "

1CC,000 Litres

1. Bydrocortisone =ith neomycin cream 130 Kilograms

2e Tetracycline ointment 7c0 "

3. Clioquincl cintment 2CC "
707 4L 1,000 Xilograms

SUMPOSITCRIES

e Glycerirne 50,000

e ominochylline 3C,0%

e Visceraigine 7,000

Z. Paracciamol 2,200

Se snti~haenmorriaciilal 5¢,00C

5. Thenylbutazene 35,200

L
O
-y

-

(@)
(&
o




LIST OF R.Y MATDRILLE

Bstimated Pricc ner ka,f.c.d
Cr.
1« Chloroguine Phosphats iC,CCO0 F
2e Paracetamel 2,50C F
3o Piperazine Hydrate 1,00C F
.o Diphenhydramine HC1 5,000 F
Se ammonium Chloride ‘S00 F ‘
6. Codeine Phosphate 120, 000)F
7. Sulphadimidine 3,200 F
8. Vitamin 31 1,000 F
Se Vitamin 32 - Not known
1Ce Vitemin Eé 12,0C0 F
11 Vitamin 312 1,8CC P pep aram
12e¢ Nicotinamide Not known
13e Chroloxylenol 4,000 F
14+ Cetrimide 22,500 F

15

16« EBydrocortoscone scsiatc 250 per sram
17+ Iodine 5,000 F

18, 'Benzyl E snzozate 2,0 F

16, Tetracycline HC1 10,000 F

20+ 4minophylline 3,00C F

24, Phanykutazan: L,30T F

22, Tiioguinol 7,C3C F

23, TITIPIIL tase Fir suppo3lcenriloes sricss niv.-dr 3aTmoild
2o ihite Soft Pzrxailin 00 7

Neomycir. sulphate (sterile)

Not known




27¢ Mcthyl Par.b:n

8. DPBismuth Sub-gall:z

29, Viscerslgin

(o
»

S
(8
S

1C0C =
a00 ¥
2200 F

Not kacwn

Not knewn




II

1o

2. Gas

3. Vater

fe. 4ir conditioning )

5« air exzractor fans )

6. Laboratory benches )

7. Demineralised water urit
to produce 5C litres/hour

SYRUP'S

1e Syrup kettlc, czpacity 500 litres
with electric heating, stzinless steel
with stirrer

2. Mixing tank, 500 litres stainiess

- steel with stirrer

3, Filter press unit with pumnp

4. Pump, small %+ h.p.

5 Storage tank, stsinless steel 500
litres

6. Weiching scales, capacity 10C kg

7. PE meter

£e Mobile stirrer

o Semi automatic mzchine for filling
& labelling

7Ce Miscellanecus Jars, containers etc

polypropylene

TOTiL

already available
butagzs

already svailebl

(o]

n

tc be provided as

normzi complement

Hhy

o]
G

a building

(/]

Us CF.

10,000  3,30C,000F

5,000 1,650,C00F
5,00C  1,650,000F
1,000 330,000F

4,006  1,32C,000F

2,000 660, 00C
1,000 330,000
1,000 330,000

10,000 3,320,000

1,000 330,000

£40,000 CF.3,300000

20,000 13,20C,000




IIz

IV

Ty -, TAre
sore=So’TIC LI Q’J.LDS

1e Iwo mixing tanks, stainless

5CC 1litres cach uith onc stirrer

each

2. Two pumps, =2ach %+ Le.n.

4
3e Semi autcmatic filline machine

bulk containers

TOT.L

OINTMENTS 43D SUDrOSITORIES

1e Mixer Homogeniser with bath for
heating, electrically operated, %i

stirror .and tilting device, stainless

steel, capacity 50 litres

2o Filling and closine machine for alu-

minium tutes complee with pump, semi~

sutomatic

4. Machine, autometic, for mizineg
filling and closing cf suppositcrias

like Dott. Bonanzce medel 2 D=4V

T0T.L

3. Semi-automatic labelling machine

v & CFi
/
- F
10,200  3,30C,000
2,300 390,000 F
5,060  1,550,000F
1€,000  5,94C,000 F
15,000  4,95C,000F
5,00C  1,650,000F
2,500 £60,000F
“¢, 00C 3,33C,00CF
32,000 1C,56C,0CCF




Vv CCETROL L.ROR.TORY s { CF..

Te Polarimeter 2,500 %25,00C ¥
2. Two Magnetic stirrer/hsater 1,0n0 330,000 F
3e {ater bath, 6 holes concentric rings 1,200 330,000 F
La Jrying oven, medium 2,00C 66C,0CC F
Se Vacuur drying, mediun 3,2c0C 350,000 P
Ge ? 8 meter 1,5CC 495,000 F
Te Semi-micro balance 2,000 66C,000
€.  inalytical balance = 0.1 me 4,000 1,377,000 F
Ge Refractometer 1,000 330,00C F
1Ce Vacuum pump 2,000 660,00C F
11e Refrigerator 500 165,000 F
12. Spectorophotemeter UV and Visible

Ranze 200 — 1000 nm 5,000 1,580,000 F
13.  Muffle furnace 1200°C 35,0007 1,650,000 F
14+ Melting point apparatus, Electrothsrmal 1,0C0 330,600 F
iSe Centrifuge, lzbecratory 1,000 33C,000 F
16+ Constant Tempe Water Bath 4,00C 1,520,000 F
iTe Titratior assembly 1,000 330,00C F
18,  TLC issembly, Gelman Kit 1,000 330,000 F
19e Ilectric heaters (s) 5C0 165,0CC F
2C. Miscellsneous giassware 2,30C €46C,00C F
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TCT.L CCST CF TIUIPMTNT FOR TIARLCEUTICLL SHOJECT
Us g s

I Services z2nd utilities 10,200 3,3CC,000F
II Syrups 4C,Ca0 13,2C0, 000F
I antiseotic liquids 1€,000 5,34C,0CCF
Il Cintments and suppositories 32,000 1C,560,0CQF
v . Control laboratory 43,000 14, 190,0007F
TOT. 143,000 47,13C,0C0F
+ 10% accessoriss and sparcs 14, 3CC 44719,00CF
GR.ND TOT.LL 157,30C 51,909,000 F

52,20C,0CC F
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APPENDIX II/3p

LISTE 288 QUVRSGES

Pharmacoppe Francaise, edition le plus nouvelle

.British Pharmacopeia, 193C volumes T et II

Martindale's Ix*ra Pharmacopeia, 27eme edition

British Phazrmacopeial Codex, 1973

British Pharmacopeial Codex, 127%

Pharmaccpee europeene, volumes I, II et’III

Pharmacopee europeene, supplement aux volumes II et III
Pharmacopeiz Helvetica VI, trm I, II (4-H), II (I-2) et III
Pharnacopee Interrnationale, 1'2¥3, vilumes I et II
United States Pharmacopeia 19€C, XXeme edition et
National Formulary XVeme edition

La Pharmacopee senegzlzise traditiornelle, plzntes
medicinales et toxiques, par Je. Kerharo et J. G. Adanm,
editions Vigot Freres

Practical Pharmaceuti:al Chemistry, 3eme edition, volumes
I et II, par Beckett, Athlone Press Londres
Identification of Drugs, volumes I et II

par E. G. C. Clarke, The Pharmaceutical Press, Londres
Aralytical Microbiology, velumes I et II par

Fredrick Xavanazh, scademic Press, New Tork
T4y )

. . , .-
DIZCC Lavora*ories, US.

§ “ (- : LTI
Phaormzcnlicgy ini Therzn:itics —ar I. 2« T. dTulls,

e
lizirnzi, Kerny:z
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Yerck Index, Merck & fJo, XNaw Rzhwa
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Cun

CaTaLOGUZES

GiLIENK.NMP, snglctarre
KiRL XOLB  allemagns Occidental
KOTTERMLINN  Allemagne Occidental.

FISCHER, U.Sede

PROL. B0, Frznce
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warchrusing, 3-lc¢s zna distritation, finsnce comircel and
perscansl matticose

2¢ TPharmzceuiical technclozy includinz dvasic kn-ulsdges of
pharmacy, cacmistry and phirmacsuticcl technigues,
zquipment znd processes for the precduction znd preking
of syrupc, zaniisentic liguids, ciniments and crszms and

supnesiteries, przc-utisonc observed in nroduction
eperzdions and enfizcsment ¢ Goed Manulaciuring Practices
and pasrmaceuticzl guzlity contirel and maintcon-ance

rep2ir of ezuinment -nd mnchincsrye.

B, Gl LITY CCUNTROL

Te Lakerztory Manzagement, includiing decument-tiop ani »scord-

zening, interproisticn of resulis ~nd decisicrn makin, -nd

~

-

orocurment of laberaitcry exuipnent and reagsnis, finance eonired
> J i o 7

2e¢ Tharmazcoutical Lsnalysis .z follewni-

.- ~ = e N~ P - + T ves} 4 oA . 4 A - .l
sehinz m..o o wolumotrlic anrlysis,; inc-udlinl acild Aagl.d,

inn, acn=27ueoUs, ccmnicximuirie, isdci
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Durziion @ 12 mcrihs
Duty;- Stziicrn ¢ Ysound:, Camerzen

Date Recuired: 4pril, 1963

Purpose 2f Projectt To imstzl 2nd commissiscn a2 anit fer

local production of pharmaccuticals a2t the Centrzl
Pharmacy, Yacunde, United Republic of Camercon

Duties : Wiih ihe assistance of Ministry of EHcalth in
Cameroon, the .dviszr will carry cutl the felilcwing
tasks:-
1e To prepare fcr <he implemenisiion of "hase I ¢f the

project in the precducticn ¢f syrups, artiscpiic lizuids,

ointments and oreamr =3nd suppcsitcricse

2. To check tiac zzuipment and raw materials reccived or
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on order and propose surplame
cquipment wherz necesszrye

3¢ To receive, chzck and insizl the 23ulpment,

—-e To check 2rd supcrvise the duilding 2lterati-ng in <he
F S

= " < ~" - LI O 1. - i Pl < e~ -
S5e¢ To finzlise he izt -7 mroalucts ot Lu omaie in Th Z
2
“ - - 3 - - -~ - - - - &
the nroject »~nd plon requisitsy troluction nrorr-mme 7o
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