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I INTRODUCTION

1. The United Republic of Cameroon in Nest Africa, with 
an area of 475»-OC square kilometres, has a population of 
about 8,500,00*''. The country produces coffee, cocoa, rubber, 
bauxite, timber and oil, and exports several cf these 
commodities. It has 159 hospitals, large and small and
380 dispensaries. The number of qualified pharmacists is 
102. The financial allocation for public health rose from 
CPA 3,C27,OOC,OOOF equivalent to about US dollars 42 
millions (CPA 330 - 1 US j0 to CPA 17,445,000,000 eq. to 
US dollars 53 millions in 1982-83 budget, an increase of 
35»4$. The allocation for Public Health in the current 
budget accounts for 7 * 6 % of the National Budget* Major 
diseases encountered in Cameroon are malaria, helminthiasis, 
abdcminal disorders, respiratory ailments and other diseases 
of bacterial and parasitical origins. Medical treatment to 
the general population is given in Government hospitals. This 
ic supplemented through private clinics and church organisations. 
The Government cf Cameroon, since independence has been aiming 
at providing free medical service (including drugs ) tc the 
whole population and is acutely avere of the problem of 
supplying oharmaceutical3 in the promotion of health of its 
people.

2. The expenditure on pharmaceuticals and other medical 
supplies rose from about 75^. OCC,000 P in 1975“76 *0 about 
CPA 1,000.000.000 F in 1950-81. The budget allocation, on 
this accout was CPA 1,500,000 000 ? in 1951-82 and included 
other medical supplies like X ray films etc. In the current 
budget (1982-83) the allocation has been raised to CPA 2,500, 
000,000 P equivalent tc about US ^7,5^0,000 for drugs and 
pharmaoeuticals alone. This shews the importance attached 
by the Government in its policy of providing an ample supply 
of drugs. Drugs fer the state sector are purchased by the 
Central Pharmacy and distributed through hospitals and dis
pensaries. In the private sector, the wholesale 
druggists supply to retail pharmacies in the main cities.
The state sector accounts for ?0fi of the total drug distribution* 
At present all drugs are imported thrrugh Douala, the main sea-
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port and the only international airport. This sometimes results 
in delays in supplies and consequent shortages of drugs»
3. The need for a local pharmaceutical industry has been 
keenly felt in the country. The Government in the current 
Fifth Five Year Plan lays special stress on this subject and 
states:—

"Considering the diversity and great potential of our medi
cinal pianos, it has become imperative and urgent to 
create:
1. A pharmaceutical industry in Cameroon, to manufacture 

basic essential products such as:- heavy aqueous
solutions, disinfectants, dressing materials and 
vaccines. The creation of such an institution will 
be followed by the training of a qualified team of 
pharmacists and technicians.

2. A national laboratory for controlling both, imported 
and locally produced drugs•

4* With the above objectives, the Government has sought the 
assistance of UNIDO for the development of indigenous medicinal 
plants for which a project ±s already in existence. Another 
UNIDO project for the manufacture of sera and vaccines is also 
making a steady progress. In line with the same strategy, the 
Government asked UNIDO assistance for a study to be undertaken 
for the manufacture of Intravenous infusions and also for 
the local production of drugs. A short term mission was 
therefore undertaken for this curpose.

5* The assignment was there:ore divided in two parts for 
the preparation of:-

Part I A study for the production of intravenous infusions 

PART II A plan for local production of drugs

II CHAPTER I - PRODUCTION CF INTRAVENOUS INFUSIONS

1. TECHNOLOGY EMPLOYED
1.1 The technology employed in the manufacture of intravenous 
infusions may appear to be a si.npla one, but it its details.



particularly these cf its operations, extreme car® is to 
co exercised and numerous urec.rations observed. Briefly, 
the process is in the fc 1 1 c-.;ins si,-5 1s:

1 ) Prcrarciion of T~r?.ter for In.iecticn:
The ran water is prs-iiltered through, a send — or 

charcoal—filter, followed by demineralisation ihreagh resins 
in Do-ionisers, the cacaciiy of which is determined on the 
basis cf the analysis report on r®:: water. The demineralised 
water is then led into a aater Distillation Still of Thermo- 
compress ion type, which is capable of producing distilled 
water to stringent standards of being pyrogen-free

b) Pr soaratior. of Solution
The raw materials arc weighed accurately and added to 

a pre—run of distilled water in stainless steel tank or tanks 
where vigorous stimng is done to dissolve the ingredients 
completely to form clear solutions. Heat is also applied 
through heating coils or through steam - jacketting, where 
higher than normal temperatures are required for dissolving the 
raw materials. The solutions are then pumped through a suitable 
filter unit to the Pilling Hoorn.

c) Pillir.tr
The solution is filled through gravity and/or pressure 

• in the required fixed volumes through Pilling Machines 
mounted on tables and enclosed in Laminar—Plow hoods in order 
to keep out bacterial contaminrticn. This is followed by 
putting seals or plugs on containers or bags* The filled 
volumes are checked through weighing of containers from lime 
to time and adjustments made in the fitting machines accordingly.
The bags or containers are suitably overprinted with batch numbers.

d) Sterilisation;
i) The filled containers =r; placed in stainless 3teel trays 
and loaded or. the trolleys to be transported to the S ,eri- 
lisaticr. Hoorn. The trays are transferred to an Autoclave 
or Autoclavos to be sterilised at 115-116*C for FVC bags or at 121*CJbr 
polypropylene flagons for one raquisite time of sterilisation.

- 3 -
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Both single-door and double-door autoclaves can be utilised, 
the former being more economical than the latter. It is 
non absolutely essential to use double-door autoclaves in this 
process which are needed mostly where the exit of the sterilised 
material is in an aseptic or sterile area. The sterilisation of 
intravenous infusions is of a terminal nature and as such the 
bags, after sterilisation are passed directly for further packaging, 
for whi:h only a clean area is required. However, in order to 
prevent mix-up, double-door autoclaves are preferred.

ii) The autoclaves are made of high quality materials 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 efficiency of sterilisa
tion inside the entire area of the autoclave.

e) Inspection and Packaging

The containers, after sterilisation, are re-loaded on to the 
trolleys and transferred for inspección 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 cartons 
ready for delivery.

f) Quality Control and Good Manufacturing Practices:

The importance of Quality Control and the need to employ and 
maintain Good Manufacturing Practices in the manufacture of 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, Bacteriological 
Control, and Pyrogen Testing including an Animal House.



sp: cificatmns. Good Ilanufncturir.? Pracoict (GI-IP) not only 
induae basic goad he пре;;, aping in the Plant operations, 
cat cncoc ass. s the entire act!cities of tat Plant :tc.t the 
start cf the receipt of the rr: ana pausing materials to the 
completion of the finicncà products. The srcduction ooerations
ana me mods о о control are monitored "bv the one cedar o:
laid dc-.:r. in GUP as -iso tne regulations for clean and 
can_ ̂ ary cc..u— ̂ .ег.з _n u ысозь ^na аarenaanas. л system of 
de curent:toon relatino to receipt oi incoming goods and 
sale of finished products, production methods and procedures 
and quality control système including in-production controls 
is also prescribed under the GI-IP Guide.
1.2 Intravenous infusions are used ir. the hospital in two 
pack sices, $QC r.l and 25'- ml in class bottles, polye
thylene or polypropylene flacons or ?VC bags. PLdNTECûM
in Cameroon produces in pelythylene flacons.. ’The 
entire -technology of production is planned or. the basis cf 
whether glass,polyethylene, polypropylene or PYC will be used 
for filling she solutions. Glass bottles are losing favour 
as they are heavy tc handle with the attendant high 
risk of breaks ns and the doubt on the compatibility of 
glass with all types of infusions. Polyethylene may also 
bo ruled cut as the sterilisst..on temperature is 105*C, 
which is too lew for effective sterilisation of the product. 
This loaves the choice between polypropylene and PYC, where the 
sterilisation temperatures are within the pharmacopeial 
requirements for this purpose. Beth materials are light
weight and unbreakable, m i  have boon feund to be.compatible 
with the infusions in normal use.
1.3 PYC bags are ir: use in most developing countries and
else in tne United States and countries of Surope. The
technology — a '-13 * *■:. —■ — tr a semi-automatic which makes the
product-or. "СГЗ s.?.cn=bio to conditions ir- ■n-e developing
countries. V -Г t th.:- preduatim of р. ty PYC bags is
■uneconomic :r. quantities r:- quirea m  srr.su output
projects like tn; sr-iout one. PYC bag: can only be obtained
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from sources which supply the complete technology for the 
project including equipment for filling and sterilisation etc.
The project based on PVC is relatively more economic for the 
small outputs, but suffers from the disadvantage that PVC bags 
have to be imported.
1.1+ The alternative packing materials are polyethylene and 
polypropylene, where the technology is different from that used 
in PVC. The main advantages of polypropylene is that the bags 
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 alongside the other opera
tions. One disadvantage encountered is the difficulty of obtaining 
a proper seal on the containers and frequent complaints of leakage 
of solution have been reported. The blow moulding equipment can 
be run alongside the other operations. One disadvantage encountered 
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 leakage of solution have been reported. The 
overall cost of equipment, building, etc are slightly higher than 
in the PVC - based project. Details of building and equipment 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 
private pharmacies. The former has accounted for 500,000 or bags 
ana latter about 200, 000 making a total of 700,000 units. A meeting 
with the Surgeon at the Central Hospital and the Pharmacist-in-Charge 
of the University Hospital Teaching Centre revealed that the true 
requirements were in excess of what is supplied at present. An 
initial production programme of 350,000 units has therefore been 
proposed, out of a planned capacity of 1,000,000 units in one working 
shift, and is presented in appendix 1/3 together with estimates of 
raw and packing materials required, including prices where available. 
F”ture production programme is also indicated.
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I

3. LOCATION AND SPACE
3.1 The project has been initiated by Institute des Hecherches 
Medicales et d'Btudes des Plantes Medicinales (IMPM) which is a 
part of Delegation General a la Recherche Scientifiaue et Technique 
(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. After 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 up of a sub-station for 
electricity supply, installation of an Air Handling Unit and other 
amenities common to the three projects.
3.2 It is assumed that the ground at the site will be suitably

2 2levelled to accommodate a total of 1150 m or 1250 m 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-diagram is presented, 
which shows the location of a Main Block as envisaged earlier dinring 
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, inflaamutles' 
store, pyrogen laboratory and a compressor room. The purpose of each 
block is indicated by alphabets and the rooms by numbers and presented 
with dimensions in Appendix I/lb. The Administration room can be 
sub-divided suitably to accommodate management and accounts. In case, 
the polypropylene based project is selected, requisite extra space 
can be provided by the architect through suitable alternation of the 
design.
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3.3 The construction cost has been calculated on the basis
2of CFA 200,000 per m , as advised by the Government. To the

2required area of 1150/1250 m which includes 3 m wide corridors 
in Main 31ock, 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 U m height. Similarly, 
the exact sizes and placement of doors and windows will also 
be designed by the architect. The location of various blocks and 
rooms in the plan and their dimensions will also 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 construction. 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 
includes a 10? overage for cost of incidental miscellaneous items.

k. EQUIPMENT

4.1 The requirements of equipment are based on the technology
used for production in FVC 0Z polypropylene bags. The list of 
equipment with prices, divided in each operation and a cumulative 
total are presented in Appendix l/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.

U.2 A sand-filter for pre-filteration of raw water is chosen,
because its price was readily available. An alternative charcoal- 
filter can be used. One de-ioniser plant is selected, as the 
analytical report on water supply in Yaounde (Appendix I/2c) shows 
that the raw water does not 3how excessive hardn°ss 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. The built-in cooling system is more practical than a separate
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unit -••r the purpose. m^h-er similar autoclave can. be added
in the event of increase in pr"auction ■r.r.i requisite space is 

d in the Sterilise tier. Poem, she j euipnent for the
Control weoora .ory at■= s ue . .c^.nc a s-amc Put ten,.-ter, as
tne pr:.•auction of solution'-- cent-:Inin- a ninturc- of sodium ,

chlcri..0 and pc tat si ur. chloride is not visualised at present.
tx* — -w  r production of ?„irp_rs Solution or luotated dingers

ce rom;tire a. sanation, a .'isi sau-sv ranee Spectrcphoto-
¿7.6 "tc? rcay -sloe be needed.

5« pehucuuei. i:t
The requirements cf personnel (iptendin l/d) have been

* criesd cut in consultation tith the Gcvernmsnt counterparts,
taking in c ensile ration the personnel policies of the Government.
Che nec:esEity of training of the senior personnel ties
emphasised, particular I;,- for cue Head cf the Ur.it, Production-
in-Cha:'go, Control Laccratcry-in-eharae and Plant Engineer.
The deJsails of a training programme for each activity are as
folic ws
a) Head cf Unit:— General Hona-'orient, including aspects
of bus..ues.t policy and administration, finance. personnel and
pharmacnautical tecunology as applicable to tt.rations in
the production cf intravenous infusions.
b) Production-in—Chat-te: — Phuraaceuticai technology as
aoolied tc orcductier. cf intravenous infusions including detailed

i microtio_or.v in relation to op-are cions m  e.-.ean aseptic
cordit:.cns, Sheer- and practise of rarer purification and

manager
.s = ticr. including m o m r i n g  end in-prccesc control, 
sent of stores and march easts, reborn-keeping, personnel

poiicie s and the enforcement cf GUP Guide.

c) Control Labe r e t o ry-i n—Char "-os— Satie knevledge of theory

control ?nd monitoring of vs'tr tres-ment, micro biological
aspects, stcrilia&ticn, do eieisn-.mskir.a for acce *tance, collaboration
rich pro auction and plant re? ire..nance in tr^ublo—«hooting in process

1C/...
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and production difficulties, general laboratory management 
and overseeing the enforcement of GMP Guide.

d) Plant Engineer:- Basic knowledge of mechanical and
electrical engineering (vith special reference to electronics 
for precision control instrumentation) in installation, 
maintenance and reparis of the equipment and machinery vith 
defined schedules and procedures for these purposes, management 
of workshop and spare stores, and specialised knowledge of 
sterilisation, clean air procedures and water treatment.

6. PIANTECAM /MED I CAM

This factory was visited and its organization 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 197T 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 105°C, 
much lower than that prescribed in internationally accepted 
pharmacopeias. The factory uses the automatic "Eottle Pack", 
but does not appear to be free from technical problems. As 
PLAIITECAM is a private company owned wholly by a private 
foreign group, the Government did not appear willing to reply 
on this enterprise and would like to undertake the establishment 
of its own factory.



RECOMMENDATIONS FOR IMPLEMENTATION
The following recommendations are made for implementation 

the project for the production of intravenous infusions:-

The implementation of the Project ma be undertaken in 
the following manner after requisite financial sanction 
is available:-

i) the entire wort 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 international or 
bilateral sources through consultants, or

iii) as is advisable in a project of this nature, through 
a turn-key or sub-contract basis, after making contract 
specifications and inviting tenders from reputable 
organisations or companies for both types of the projects
i.e. using FVC 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 ether international/bilateral agencies for obtaining 
training abraod provided it is decided not to include the 
training programme in the contract specifications, for 
the following personnel for the period indicated against 
each

(i) Head of Unit 3 m/m

(ii) Production-in-Charge 5 m/m

(iii) Control Laboratory-in-Charge 1+ m/m

(iv) Plant Engineer 3 m/m
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LI ’lour reasons , ins above personnel "ill used tc
ith th~ organisation or company,

li. - L0C..L productio:. c? ?Hd?:-:;4CT;ufic...L products

1 •' ds describad in the earlier parr of the Report, the budget 
allocation enclusively for drugs in Cameroon has risen to 
C?^ 2pCC,0CC,CCC F (equivalent tc about US dollars 7»5 
millions) for the current year, from C?d 1,pCC,CCC,CCC F in 
the previous year for drugs and medical supplies# The 
procurement of drugs is done by Central Pharmacy,
*rhich is a part of the Sub-Directorate of Pharmacy in 
the Ilir.istry of Health# The system involves tendering for 
imports on an annual basis, and meeting the shortfalls by 
local purchase from private uhole-saiers. «ith the increased 
budget, the system of drug procurement is in the process cf 
review, with the Government wishing to rely more cm its 
direct procurement. It is intended to .do this both by imports 
and sumply from local production, «s Cameroon does not 
have a pharmaceutical industry of its own, planning fer urgent 
and csse-tial supplies, particularly for hospitals is subject
tc suerta'xs. bne Centre. rnarnacy, tut-.̂V*. *• . fools a great
necessity to have at its disposal neons of quick availability

j s.6; •aential tc set upFor tors purrose, it use seen consider; 
requisite production facilities whereby essentia 1 and largo 
ccnsumotion items car. be produced or. a regular oasis, ana 
ksrt in reedy stock for dirtribution. d list of such items has 
beer, prepared in the Central Pharmacy.
1,2 Cameroon does net at present have a pharmaceutical quality 
cor.trr 1 laboratory, which is an essential requirement for the 
i^velcsmoru' cf re liable irmt suotly system. The estaolisnment 
cf a local unit for production of drugs, will include the setting 
t.t *f a -u-lit" control laboratory# Tills vrl- give a start
to the. touting oc i only of urugs producer 
also cf a number or import'.i products.

out
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amended as a result of actual enquiries to ce raie 
iron the suppliers, vhcse names and addresses are given in 
Appenuu: I/Zb. h list cf reference becks is presented in 
.-Appendix. Il/3b.

5. p u :: o? psci'jciioff

1 « 1 production pro prime has been drawn up for the first
year, this can be modified in terns of actual requirements 
at the tints of start cf production. The formulae and methods 
cf production can be obtained from standard reference pharma— 
copieas and ecdax, included in the list cf becks. Further 
ass1stanoe, if needed, can be given by worrespondence. i list 
of raw materials with an approximate price is given in Appendix
II/3*

5. PBaSOKSSL ¿S3 T3AIITIIIG ■

6.1 The following personnel will be required for this unit 
(a) Production

i) Head of the Unit, a Pharmacist, who trill also be 
*• responsible for the Production Sections.

ii) Two Pharmacy Technicians, one for Syrup Section
and the other for the rest cf the Production Sections.

iii) Three semi-skilled workers, one for each Production 
Section.

iv) Three unskilled workers, for «loaning and other 
heavy jobs.

jJb) duality Control Labor;tory
i) Head of the Laboratory, a Pharmacist or Analytical 

Chemist.
ii) Two technicians.
iii) One unskilled worker for cleaning and other 

jots.
The Heads of Production and Quality Control will require 

training abroad for a period cf 3 months each.

The total complement of personnel will be 13 persons
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'NS :

o  *-■ >

~he folic*:ir.2 recommendations ars raie fer the 
irlement itio-r. cf th? Project:—
; .,pprcval fer Government funds fer Puai - I be obtained f-oa 

rhe Gcvernrent C7d 52»DCC,GCG ? 've:;uivalant te about 
US $157»oCC) for equipment, irhicr. may be obtainsd on 
a cost-sharing ear is from. UNIUC, or another agency or 
directly by a ne Government.
Repairs, partitions and re-decoration cf the existing 
promises be commenced, in accordance vite suggestions made 
earlier in this Charter.
The training programme for the senior personnel be 
initiated, and assistance may be sought from. UNDP/UETDO 
or bilateral agencies fer placement of the trainees in 
suitable factories or institutions abroad, preferably in 
developing countries, where pharmaceutical industry is 
well established. The details of a suitable training 
programme are giver, in Appendix Il/h.
"he services cf an international expert in production 
and crualitv contre 1 may be obtained from, the same agencies
for a aura tic:, of cue year, fer and to
■ecm.nissicr traduction end quality control fcf*nr> Pr.fX . rie.£>e l.
d -'cb ieccriptior. for -'he expert is givtn in Appendix 11/5.

•rC3X ?LdN
The fellowin? ten "ork Plan for Phase I suseested

dotivit" Target Tate
c Sar.aticr. of fur.de by thè Government December 1;‘62
't 1 Start of training .programma January, 7?t2
o) Start of Repsirs, dlterations etc January, 19-3
 ̂; Completion of Hepairs, dlteratior.s etc Karon, 1?85

e ) Ir.vitir.-3 quot- tior.s, piacine cf arders 
far cruipnent ar.d one year's sup îy of
row or.d packing materiale dpril, 19Ô3

r) Completion cf training pregramme May, 1323
a) drrival of International Dxpert Nay, 13S3
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. \ St-art—up of or 
-* \ n ^ c ̂ r~r- ~ ̂ ~O  / </*....l..W*-'» - ■ . V * .  .

k) Departure of I
oroductirn

>»• 1 -- T  j >  *" — i f *. r- o

October "9E3
-  -  f ty —

C/V "r»T *r’w  „• .u w  id

1* The Report i.e;li with two projects ss ‘ er-.tely in 
Chapters I and II respectively far the production of 
intravenous infusions and local production of pharmaceutical 
products, for purposes of separate development for early 
implementation. However, the tvs projects form part of the 
cverell objective cf setting up a pharmaceutical industry in 
Cameroon. It is, therefore, advisable tr.at there of'•rid be 
3 coordination between the tr<- projects, ultimately aiming 
at one large pharmaceutical industry unit, which may have 
common utilities, warehouses and quality control laboratories. 
Thia "irili bring about an ail round economy, and oermit an 
integrated effective management. The twe projects, in their 
integrated development may find a common location in Nkcmo, 
where other medical and pharmaceutical projects are being 
planned.
2. bs would attear from the Report that intravenous infusions 
are already being produced in polyethylene flaeons by 
PLbl'TrJCbll/HDDICxd‘ at Iu_i. It car. be argued tha’- ir.cth.r

ssed in Che'tern I of the Rupert, the

.is pur-esc. Dooendnis or., end 
within the fram.ewcri: of the rrc-sant industrial pcliey :f the 
Government, it may be possible for the Government tc negotiate 
an agreement with PL.dllSCu'f,/l'E~ IC„.:, whereby it may bo feasible 
to taka affective control and direction, eith-r through equity 
participation, or any other suitable Government act.cn. In the 
event cf such negotiations taking place, it may be kept in view 
that changes will be required in plan: equipment. For example,

plant for the producticr.
rc quire'’.. r̂v-:r. rre ~ rWW . ̂  / W*. | h.c -If
Government has ample J us c
predue tier. facilities for
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the raw material for the flacons will need to change from polye
thylene to polypropylene granules, with consequent modifications, 
if needed, in the "Bottle Pack" machine. The temperature of 
sterilisation will also require to be modified from the present 
105° C to 120-121° C. If this cannot be achieved in the present 
autoclave, a new autoclave may have to be acquired.

3. The Government 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 flacons, cost US $ 1,1*60,000

c) Conversion of equipment in PLANTECAM from the
use of polyethylene to polypropylene flacons. The 
cost will be minor.
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PROJET ONUDI UC/CMR/80/206-- PRODUCTION DBS SOLUTES MASSIFS—  PROJET DE PLAN D 'USINE

RAH/Juillet 19PP Febrile O.: ,itr 1m
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¿ri'SHDIX i/lb

A. Blcc Principalo
1. Administratien 9 X 6.5 m m 58.5 «u2. Tcilot (Hoboog) 3 X 6.5 m m 19-5 »
3. Toilet (¿¿mss) 3 X 6.5 m m 19.5 a2
4. Ve s ti" ire (Hommes) 3 X 6.5 m m 19.5 a2
5. Vestiaire (Danes) 3 X 6.5 m m 19.5 a2
6. Salle de Stérilisation 7 X 6.5 m m 45*5 a2
7. Emballage, Etiquetage et In3rectien il X 6.5 m m 71.5 m2
8. Magasin de produits Finis 15 X 6.5 m m 97*5 a2
9. Stockage de divers 2 X 6.5 m m 13.0 m2
10. Magasin de Matières Premieres 11 X 6.5 m m 71.5 b2
11. Salle de Traitement de l'6au 6 X 6.5 m m 39.0 m2
12» Salle de Pesee 3 X 6.5 m = 19.5 m
13. Salle de Préparation dos Solutions 3 C 6.5 m a 19.5 a2
14. Salle de Bemplisoage 5 X 6.5 m ■ 32.5 m2
-15. Lavage des Bouchons et Chargement 

dos Chariots 6 X 6.5 m ■ 39«0 m2
1 6. Responsable de la Production 3 x  6 .5 m B 19.5 b2
17. Infirmière 2 X 6.5 m m 13.0 m2
18. Laboratoire do Chimique 9 X 6.5 m m 58.5 m2
19. Laboratoire de Bactériologie 4 X 6.5 m m 26.0 in
20. Salle de "Blow Moulding"(for Polypro

pylene based project)
13 X 6.5 m - 84.5 m

3. Chaudière et Atelier 21. Chaudière 4 X 5 m m 20 m
2. Atelier 4 X 4 m m 20 m2

C. Van asin des Inflammables 4 X 5 m m 20 m2

D. Laboratoire des Pyrc/goncc
1. Salle d’Eosai de Pyre.gènes 6 X 2.5 m - 15 w2
2. Animalerie 6 X 2.5 m>( u 20 m2

+ 2 X 2.5 m)

3 . Resorvs ¿’..limonts 4 X 2.5 * m 10 m2
4. Magasin 6 X 2.5 n m 15.0  m2

1. Salle du Cempresccar 4 X 5 * m
220 a
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APPENDIX I/le

BUILDING ESTIMATES

BUILDING Polypropylene FVC

1. Main Block 990.5 m2 906 2m

2. Pyrogen 60 m2 60 2m

3. Boiler bouse/workshop. 1*0 m2 1*0 2m

k. Inflammable materials store 20 m2 20 2m

5. Compression Room 20 m2 20 2m

6. Allowance for walls, etc. 119-5 m2 10U 2m

TOTAL 1250 m2 1150 2m

(a) Cost of construction at
2CFA 200,000 per m CFA 250,000,000 F CFA 230,000,000 F

(b) + 10/5 for mise, items CFA 25,000,000 F CFA 23,000,000 F

TOTAL CFA 275,000,000 F CFA 253,000,000 F

= US $ 833,000 = US $ 767,000

B. LABORATORY AND PRODUCTION BENCHES : INCLUDED IN THE

CONSTRUCTION COST



- 22 -

APT3KDIZ 1/2»

■■f/na FOR INJECTION 

1* Pre-filter (sand)

us i 

2,500

2* De-ioniser plant, app 200 litr s

per hour capacity, vith storage tanks 20,000

200 litres each for acid and alkali 

3* Thermecompressicn water still

200 l/hr for producing pyrogen - 60,000

free distilled water, all stainless 
steel

4* Storage tank, stainless steel, 2000 

litres capacity, complete with 

transfer pump 7,500

T O T A L  (A) 90,000

SOLUTIONS 'lREPAR TTON

1. Neighing scale, 200 kg capacity)

2# Neighing scale, 20 kg capacityj 5,000

3, Two mixing tanks each 1000 litres 
capacity with heating ceil, all 
stainless steel, complete with 
stirrers 20,000

4» Filter unit, 50 l/hr with pump 11,000

5* pJ meter 1,000

60 Accessories and spares 3,000

T O T A L  .(B) 40,000

I
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C. FILLING UNIT US $

1. Washing machine for plugs, complete 
vith filter and tank of 200 litres
capacity, 600/hr 12,000*

2. Printer for batch numbers 1,000

5. Four filling machines 7,000

U. Four Laminar flow hoods complete 
with prefilters and Hapa filters 12,000

5. Conveyor belt

6. Balance, capacity 5 kg.

6,000

2,000

7. Spares 1,000

TOTAL (C)* Ul,000

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

D. STERILIZATION

1. Autoclave, stainless steel, direct
loading, steam sterilization, temp , 
115-ll6°C/121°C internal volume 1.5 m ,
automatic locking and safety, 
complete with Air Cooling system 100,000

2. Five trolleys with suitable trays 
to fit in the autoclave 20,000

3- Accessories and spares 5,000

TOTAL (D) 125,000
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3. PACKAGING . NH MISCELLANEOUS US /

1. Conveyer belt (Two) 12,000
2» Heat scaling machine, output 300 seals/

hour 3,000
3. Two Pork lift3 manually oper'tod 4,000
4. Two polarisod lamps 2,000

21,000
T 0 T L L (E) ------

P. CONTROL L ,BOR-,TOBY
1. Pelarimeter for dextrose determination 3,500
2» Titrimetric equipment, complete with

automatic burettes 2,000
3» (a) Laboratory pH motor 1,000

(b) Fortable pH metor 500
4. Oven, vacuum drying, inner capacity about

50 litres temp, range 30- 150*C 3,000
5» Analytical balance 160 grams capacity

accuracy -  0*1 mg 4»000
6» Vacuum pump, motor h.p*, explosion

proof 2,000
7. Muffle furnace, up to 1200*C, capacity

30 litres 5»000
8» Laminar flcif hood 5,000
9. Sterility test unit 2,000
10.. Refrigerators (2) 1,000
11* Incubator for bacteriology, inner volume

about UO litres, up to 80^ C thermostaticallv 
controlled. ' #000

12. Miscellaneous «class ware and apparatus 2,3 ’0
13. Pyrogen test Electric Thermometer ■•■#>'0
14 Drying oven 30 -270 C ' »0 C
15. Cages (50) -

T 0 T L ( ) **5, OCC
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G. UTILITIES AND SERVICES

1. Electricity (triphasic) )
)

2. Water supply )
)

3- Land development )
)

U. M r  handling unit, central complete)
with air filtration, cooling and )
dehumidification. )

5. Steam boiler, complete with feedtank 
and automatic regulation, output 
300 kg/hr.

6. Exhaust fans (2 k )

T . M r  Compressor

i
US $ CFA

To be shared with the 
Medical Research Institute

36,000  
It, 000 

10,000

TOTAL (G) 50,000

H. INSTALLATION MACHINERY 

(valves, piping, Joints, etc.)

I. BLOW MOULDING EQUIPMENT 

(for Polypropylene only)

TOTAL COST OF EQUIPMENT

A. Water for Injection

B. Solutions

C. Filling

D. Sterilization

E. Ihckaging and Inspection

F . Control Laboratory

G. Utilities

E. Installation Machinery 

I. Blow Moulding Equipment

50,000

120,000

FVC

90,000
40.000 

ltl,000

125,000

21.000 
it5,000 

50,000 

50,000

-Polypropylene

90,000
UO.OOO

29,000
125,000

21,000

U5.000

50,000

50,000

120,000

TOTAL lt62,000

+ 10? accessories and spares lt6,300

GRANT TOTAL US $ 508,300

5(0,000

57,000

627,000

CFA 167,759,000 F CFA 206,910,000 F
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APPENDIX l/2b

LIST OF SUPPLIERS POH SQUIPHSHT

A. Production Equipment

1» BARNSTCAD, Sybricn Corporation, 
225» Riversmoor Streat 
BOSTON. Mass. 02132. USA

2. T. OUISTI
Belle Isle Works
202/228» Tork Way
LONDON N7 9AW. United Kingdom

3* Dott Bonapace,
Via Canova 12 
20145 MILAN. Italy

4* Klein Apparatebau
Niederndorfe ritrasse 20
5905 FRIEDENBURGE (Niederndorf)
West Germany

^• 5* John Bass Ltd.,
Bassaire Building 
Duncan Road 
Southampton °S03 7Z8 
United Kingdom

6. E. Strunck GmbH 
Licètstrasse 30 
5000 COLOGNE 
West Germany

7» ROVEMA Verpack GmbH 
Postfach 292#
63CO GIESEN 3 
West Germany

8. Clea TapanlilRC#
2, Inari Building, 20-14 
^ Q ^ a i  - 2, Meguru-.K»
Japan

9 • 1EQUEX SA •
Rue Gay Lussac 64 
05005 Paris 
PRANCE

10. SANTASALO - S0HL2ERG Coro 
Hankasuontic 4 
5F - 00390 HELSINKI. 39 
Finland
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11. BAY (Priedrick U. Karl) GmbH 
Postfach 266
I) - 7120 3I3TGHZIM-3ISSSHGEN 
West Germany

12. C. A. KING & CO.
41, London Street 
Chertsey, Surrey KT16 8AR 
United Kingdom

18. BATTENFELD MASCHINENFABRIKEN GmbH, 
Postfach H 6L/65,
D - 5882 MEINERZHAGEN,
West Germany
(for Blov Moulding Equipment)

13» SILVERSONS Machines Ltd
Waterside. Chesharn. Bucks EP5 IPQ 
United Kingdom

14* OSKAR KRIGER Machinen 
Fredenrgestrasse 1 
4132 MUTTSNZ 
SWITZERLAND

15* RSJAFIX Ltd
Harlequin Avenue, Great West Road 
3RENTF0RD. MIDDLESESS TN8 9SH 
United Kingdom

16. 5 4 !  AVERY Ltd.
S lethwick, Harley B66 2LF 
United Kingdom

17. DELITT & HSLLYER Ltd 
Walwortn Road 
Andover. SP10 5AA 
United Kingdom

B. Laboratory Ecuipmer. t

1. A. Gallenkamp & CO. Ltd.
Christopher Street 
LONDON EC2
United Kingdom

2. VWR International 
P.C. Box 3200
SAN FRANCISCO CA 94119 
U.S.A.

3» ELLAB it/3f (for Electric Thermometer only) 
9, Krondelvej 
COPENHAGEN 2610 R0DO7R3 
Denmark

N3. In addition to the above, other suppliers in Europe 
and United States may also b9 approached for 
quotations
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1 er Juin 1981

LE PHABKACIEN CHE'ISTE PAGES Jacques 
CHEF DU SERVICE LE BIOCHIMIE 
CENTRE PASTEUR DU CAKBROON

RAPPORT D’ANALYSE HYDROLOGISTE

Eau de robinet prelevee dans une bouteille plastique 
de contenance 1 500 cc.

Résultats des analyses raticuees :

- pE = le pH mesure par technique electrometrique
est de 7»7»

-  Titre alcalimetrique complet : (T.A.C.) :
TAC « 0,5 Meg/1 soit 25 mg de C C03/1

- Durete totale = (Méthode complexometrique).
DT * 3,2 degres hydrctimetriques fiançais 
soit 0.64 mEg/l

- Durete calcique : (Méthode complexometrique)#
D#C# ■ 0,44 mEg/l soit 8,8 mg/l de calcium.

Conclusion î L ’eau analysée a une teneur moderee en éléments 
alcalino-terreux (calcium/magnessium). La valeur de son pH est 
dans la limite des normes admissibles.
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¿PPEKDII 1/3

1. PRODUCTION PROGRAMME FOR FIRST YEAR

1 . Sodium chloride solution, 0.9$ 500 ml 200,000 Units

2 . Sodium chlorise solution, o.9$ 250 ml 100,000 H

3. Glucose solution, 5$ 5CO ml O «• 0 0 0 tt

.1*f • Glucose solution, 5$ 250 ml 15 0 ,0 0 0 It

5. Glucose solution, 10$ 500 ml 0 0 0 n

6. Glucose solution, 30$ 500 ml 5 ,0 0 0 ft

7- Sodium bicarbonate .aiution 1.4$ 500 ml 10 ,000 ft

e . Mannitol solution 10$ 500 ml 10 ,000 11

9. Rheo-macrodex 10$ 
(dextran £000) with 
sorbitol /^$/dextrose 

*

500 ml 20,000 f!

T O T i L 850,000 ff

II. PRODUCTS TO 3E ADDED IN FUTURE

1. Darrcws solution
2. Ringers solution
3. Ringers lactate solution

4. Glucose 5$ wi the odium chloride 0.9$
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(U)

RAY MATERIELS CONSUMPTION (annual basis)
1. Sodium chloride (Pro-injection) 1,500 kg
2. Glucose, anhydrous (Pro-injection) 15,000 kg

3. Sodium bicarbonate (Pro—injection) 100 kg
Am Mannitd (Pro-injection) 700 kg
5. Dextran 4000 (Pro-injection) 1,200 kg
6. Sorbitol (Pro-injection) 600 kg

BSTIK..TES PRICE CFA 
S00 P per kg 
700 F per kg 
600 P per kg 
1000 F per kg 

10,000 P per kg 
Rot known

PACKING MATBI.1LS CONSUMPTION (Annual basis)
1. PVC ba-;s 500 ml 700.000 CFA 10,000 P per 100
2. PVC bags 200 ml 300,000 CPA 7,000 F per 100

3 Rubber plgB with aluminium
caps 1,000.000 CPA 35O F_per_J50*

ROUE: The quality of the bags to be determined in accordance with

the filling and sealing equipment

POLYPROPYLENE GRANULES CONSUMPTION (annual basis)
(Information to be supplied later)
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pdrsonmsl rs l 'üniûti_ production de sclutds uabstpc
'.■Ip personnes;

A. ADMINISTRATION

1 Chef de 1'Unité (Pharmacien)
1 Comptable
1 Secrétaire de direction
1 Dactylo
2 Chauffeurs
1 Agent d'entretien
1 Garçon des courses

B. PRODUCTION
1 Responsable de la production (Pharmacien)
1 Agent de maitrise (technicien en Sc. Pharm)
1 Dactylo
1 Chef de magasin
1 Ingénieur electromecanicien
1 Technicien en r ‘lectronique
1 Technicien en mécanique
2 Blanchisseurs
2 Agents d'entretien
4 Manutentionnaires
1 Technicien pour l'eau
1 Technicien pour la pasee et la préparation
5 Conditionneuses
1 Technicien pour la stérilisation
3 Inspecteurs
4 Agents d'tequettaee et emballage (2 homes + 2 filles)

C. CONTROLS DE La QUALITE
1 Resronsablc le contrôle do la qualité {Phar.nac:. en )
2 Techniciens chimistes
3 Techniciens microbiclogiste et pyrctene
1 ..¿ont pour l'anir.olurie

j
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APPENDIX 11 ./2a

PRODUCTION 7BQ3R-!3sE (Annual)
STRUT ¿53 OR-L LIQUIDS
1 . Chloroquine syrup 25,COC litres
2 Paracetamol syrup 1 0 ,0 0 0 n

3 * Piperazine syrup 20,000 It

4 . Diphenhydramine Exp. syrup O00№»0C\J 1»

5 . Codeine syrup 5 ,o c o If
6 . Sulphadimidine syrup 1 0 ,0 0 0 1?

7 . Vitanin B - complex syrup 1 0 ,0 0 0 It

T O T A L 10 0 ,0 0 0 litres

ANTISEPTIC LUTI0N3
1 . Chlorpylenol solution 3 5 ,o o c Litres
2 . Mercurochrome solution 2 0 ,0 0 0 ft
3 . Cetrimide solution 3 0 ,0 0 0 If
4 . Tincture iodine 1 0 ,0 0 0 ft

5 - Dakins solution 5 ,0 0 0 It
6 . Benzyl "benzoate lotion 1 0 ,0 0 0 tl

T O T A L 10 0 ,0 0 0 Litres

0IKTMENTS AND CREAMS
1 . Hydrocortisone •;ith neomycin cream 100 Kilograms
2 . Tetracycline ointment TOO 1?

3 . Clioquinol ointment 2 CC II

T 0’ T A L 1 j 0 0 C L i . .ograms

SUPPOSITORIES
t  • Glycerine 5 0 ,0 0 0

.„mino ? h y l  line -■ f  ■" "

3» Visceraigine 75,0 00

-1 • Paracetamol a : , oc o

5 . Ant i-hae mo rrhci d a1 5 0,00c
5 . Phenylbutazone 35,000

T O T A L 300,000
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%» .is «3i’iili Estimated Price ter k^.f.o.d
c f :.

1 . Chloroquine Phosphate 1C,000 F

2 . Paracetamol 2,500 F

3. Piperazine Hydrate 1,000 F
A*T • Diphenhydramine HC4 5,00 0 F

5- âmmonium Chloride r500 F

6. Codeine Phosphate 12 0,'009)F

7. Sulpha4imidine 3,000 F

5. Vitamin B^ 10,000 F

9. Vitamin 2̂ ■* Not known

1C. Vitamin 3g 12,000 F

1 1 . Vitamin 312 1,500 F per ^ram

1 2 . Nicotinamide Not known

13. Chroloxylenol 4,000 F

14- Cetrimide .2,5*0 F

15. Neomycin sulphaxe (sterile) Not known

1 6. Hydrocortosone dcetato 250 per 2 ram

17. Iodine 5,000 F

i e . ; Benzyl 5 er.zoate 2, tOO F

19. Tetracycline HC'l 10,000 F

2 0. J»m i n 0 p hy 1 1 i ne 3,000 F

21. Phc r.yfcut a r one 4,000 F

2 2. 'Clioquihol 7 ,COG F

23. "ITZPSOL lace f:r suppositories prices air-. - do su— li.r

22.. Thito Soft Paraffin c r,ry . r
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2 5. Liquid Paraffin 1C 00 ?

2 6. Sugar ' ?rov?ilinc price ir. 200 F
Cameroon j

27. Methyl Par.b:n 2200 F
2 6. Bismuth Sub-aallste Not known

29. Visceralgin Not known

I
I
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SEE^ICES .,N3 UTIL I TIBS
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1 . Electricity (triphasic) already available
2 . Gas butaga» '
3. liater already available
41 « . Lir conditioning N1 tc be provided as *
5* Air extractor fans ) normal complement
6* Laboratory benches ) of a building
** i • Demineralised water unit US ?il0,000 CF43,300000

to produce 5C litres/hour

II SYBUPS
1 . Syrup kettle, capacity 500 litres 

with electric heating, stainless steel 
with stirrar

BS_£
10 ,0 0 0

CFl
3,300,000F

2- Mixing tank, 500 litres stainless
steel with stirrer 5 ,0 0 0 1 ,650,000F

3. Filter press unit with pump 5,00c 1,650,OOOF
4. Pump, small \ h.p. 1.0 0 0 330,000F
5- Storage tank, stainless steel 5̂ 0

litres 4,000 1,320,000F
6. Weighing scales, capacity 100 kg 2,000 660,000
7. PE meter 1,0 0 0 330,000

8. Mobile stirrer 1,0 0 0 330 ,0 0 0

5» Semi automatic machine for filling
& labelling 10 ,0 0 0 3,3 3 0,00c

* r.iU • Miscellaneous jars, containers etc 
polypropylene 1,0 0 0 330,000

T0T4L ¿0,000 1 3 ,200,000
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III ¿STI-SSI-TIC LIQUIDS
1. Two mixing tanks, stainless Bteel 

5CC litres each with one stirrer fo: 
each

2. Two pumps, each h.p.
3. Semi automatic filling machine for 

bulk containers

US 2 CF4

10,000  3 , 300,000  P

3.000 990,000 F

5.000 1,550,000F

tot;.l 16,000 5,940,000 F

IV OINTMEKTS AUD SUPPOSITORIES 
1» Mixer Homogeniser with bath for

heating, electrically operated, with 
otirror .and tilting device, stainless 
steel, capacity 50 litres 15 ,0 0 0

2» Filling and closing machine for alu
minium tubes complet with pump, semi
automatic 5,000

3» Semi-automatic labelling machine 2,00 0

4» Machine, automatic, for mining
filling and closing cf suppositories
like Dott. Bon3pace model 3 P-4V '0,000

4,95C,000F

1,650,OOOF 
660,000F

3,33C,OOCF

T0T4L 32,000 1C,poC,OCCF



- 38- (iii)

CONTROL LABORATORY u s  i CFA

1. Polari.neter 2 , 5 0 0 325,000 F
2 . Two Magnetic stirrer/heater 1 ,0*0 330,000 F

3* Water bath, 6 holes concentric rings 1 , 0 0 0 330,000 F
r Drying oven, medium 2,00 0 660,000 F

5 . Vacuum drying, medium 3 , 0 0 0 590*000 F
6. I H meter 1,5 0 0 495,000 F
7. Semi-micro balance 2,0 0 0 660,000 F
e . Analytical balance - 0 . 1 mg 4 ,0 0 0 1,3n0,C00 F

9. Refractometer 1,0 0 0 330,000 F
1C. Vacuum pump 2,0 0 0 660,000 F

1 1 . Refrigerator 500 165,000 F
1 2 . Spectorophotometer UV and Visible

Range 200 - 1000 nm 6,000 1,980,000 F

13. Muffle furnace 1200*C 5,000*' 1,650,000 F

14. Melting point apparatus, Electrothermal 1,0 0 0 330,000 F

15. Centrifuge, laboratory 1,0 0 0 330,000 F
16. Constant Temp. Water Bath 4,000 1,320,000 F

17. Titration assembly 1,0 0 0 330,000 F

15. TLC Assembly, Gelman Kit 1,0 00 330,000 F

19. Electric heaters (s) 500 165,000 F
2 0 . Miscellaneous glassware 2 , 0 0 0 660,000 F

43,000 14, 190,000 F
1

I
I



-  39 -

t o t a l COST CF rOUIPNFN? FOR PHARi'ACIiUTICAL PR0J3CT

US t CF*j

1 Services and utilities 10 ,0 0 0 3,3CC,000F

i i Syrups 40,COO -4 ro o o «• o o o

h i Antiseptic liquids 16 ,0 0 0 5,94C,0CCF

n Ointments and suppositories 32,0 0 0 1C,560,OC0F

V Control laboratory 4 3 ,0 0 0 14, 190,0007

t o t a ! 143,000 47,190,0C0F
+  10$ accessories and spares 14,2CC - 

J

V
O 0 0 0

GRAND TOTAL 157,300 51,909,000 F
- 5 2,OOC,OCC F

j
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APPENDIX II '2>h 

LISTS DES OUVRAGES

1. Pharmacoppe française, edition le plus nouvelle
2. British Pharmacopeia, 1980 volumes I et II

3» Kartindale*s Extra Pharmacopeia, 27eme edition

4. British Pharmacopeial Codex, 1973
5. British Pharmacopeial Codex, 1979
6. Pharmacopée européens, volumes I, II et'III
7» Pharmacopée europeene, supplement aux volumes II et III

6. Pharmacopeia Helvetica VI, V» I, II (A-H), II (i-Z) et III

9* Pharmacopée Internationale, l'CMS, volumes I et II
10» United States Pharmacopeia 1980, XXeme edition et 

National Formulary XVeme edition
11. La Pharmacopée sénégalaise traditionnelle, plantes 

médicinales et toxiques, par J. Kerharo et J. G. Adam, 

editions Vigot Freres
12. Practical Pharmaceutical Chemistry, 3eme edition, volumes 

I et II, par Beckett, Athlone Press Londres

13» Identification of Drugs, volumes I et II
par E. G. C. Clarke, The Pharmaceutical Press, Londres

14» Analytical Microbiology, volumes I et II par 
Fredrick Kavanagh, «cademic Press, Net* York

15» The Quantitative Analysis of Drugs par D. C. Garratt, 
Chapman and Hall Ltd.

16. DIEGO Manual of Dehydrated Culture Media 9 erne odion,

DIFCC Laboratories, USA
17, Pharmacology and Therapeutics mar I. A. I. Mtulis,

Nairobi, Kenya
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1.* GML LENKMMP, .Angleterre
2 . KM RL K0L3 Allemagne

3. KCTTIRU^MN Alleragne

4* FISCESR, U.

5. PROLM30, Frenee
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à) Extraction méthode c-.g. alkaloidal ass

e ) Practical Gravinetrie inalysis

с) 6clumn, Paper and Thin Layer chromates:
с) Visual and. Photc-elc-ctric colorimetry
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RIPTION
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Duration :

Pharmaceutical Idviser (Production or.d 
Quality Control}

12 months
Duty Station : Yaounde, Cameroon

Date Repaired: ¿pril, 1963

Purpose of Project; To instal and commission a ’unit for 
local production of pharmaceuticals at the Central 
Pharmacy, Yaounde, United Republic of-Cameroon 

Duties : with the assistance of Ministry of Health in 
Cameroon, the Idvisar -will carry cut the following 
tasks
1. To prepare for the implementation of Thase I cf the

project in the production cf syrups, antiseptic liquids, 
ointments and oreoor and suppositories.

2. To check the equipment and raw materials received or 

on order and propose supplementation of additional 
equipment where necessary.

3. To reçoive, check and ins toi the equipmert.
1. Te check and supervise the building alterations in The 

production and crur.lity centrai promises at the Central
Pharmacy and advise further alterations if required.
To finalise ;h« lilt - f -'relucts to bt made ir. “'h-t' 1 

the project and ol.an requisite production pro--or-mm-a fo:
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6. To draft ir.d finalise .■net-hois cf manufacture of :ach 

product and organise procedures and methods for 

testing cf the products.
7. To organise the- training or»'tr mr.c of ccuntiryart 

senior personnel and impart training on—the—joe 
to the tochnicol personnel.

8. To draft end enforce a Guide to Good Manufacturing 

Practices for the Unit.
To commission the Plant.

1C. To plan for the implementation of Phase II cf the
project for the manufacture of tablets end consules, 

oral rehydrotion salts end extension of quality control. 
This vi 11 include preparing line- diagrams cf not: premises 

and giving specificato ens for construction, precarttier 
of lists of equipment end raw materials, and making 
proposals for firther training cf counterpart personnel.

1 1 . Tc undertake such other duties as are connected vitfc 

the project in agoaemunt with the Government of 

Cameroon.

lualificolons : Industrial Pharmacist or Pharmaceutical

Chemist with actual extensive experience in pharmaceutics, 

industry and expertise ir. production or.d quality control.
loo:
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Hackeround Information :
Cameroon, with - pcpaiaticr. of over 5.5 million has 

a budget allocation of C?1 2,500,000*^0 ? equivalent to

r.5 millions, has a constant and rising
demand for pharmaceuticals required for its hospital;

health centres. The drums are purchased the Cent

Pharmacy in the Ministry of Health.

It is intended to producc drums in two phases :

Phase I includes the production of syrups, disinfectants, 
ointments and suppositories and setting up of a Quality Centre 

laboratory ; Phase II includes the expansion of the above 

production, t;ith the addition of production of tablets, 
capsulas and oral rehyiratien salts and extension of quality 

control laber-tcry. Phase I trill be lO’Cat.cL in the existing 

promises of the Central Pharmacy. For Phase II, no:: premises 

will be planned.
Cameroon has a sufficeint number of oharmscists, *;honun ce




