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dependent on imports for ail 
Recognising the likelyhood 

substandard drugs would some 
Government of Liberia requested 

assistance from UN I DO for a study regarding the feasibility of 
establishing a pharmaceuticaI quality control laboratory.
Such a study was undertaken late In 1980. The essential 
findings are summarized here.

Drugs are imported from numerous sources, mainly in Western and 
Pastern Europe. Many of these sources are major manufacturers 
enjoying a high reputation for the quality of their products. 
However, there are also suppliers who are not well known and 
some of these appear not to be manufacturers, but wholesalers. 
Thus, the actual origin of the drugs may3 not be known to the 
purchaser. The standard of packing and/or poor physical 
appearance of some drugs, coupled in some cases with extremely 
low prices, gives real cause for concern as to quality. Quite 
apart from their quality, for medicines to be effective and for 
their potentially harmful side effects to be minimised, it is 
essential that they be prescribed and used in a rational manner. 
There Is, however, much evidence of widespread uninformed, 
carefree seIf-medication often involving the use of potent drugs 
in Liberia. Despite regulations restricting the availability 
of such drugs, they are freely avai fable from pharmacies, and 
seme even from street hawkers. This ?s a problem perhaps of 
even greater gravity than that of quality. Clearly, the 
government should aim to have at its disoosition a means of 
effectively regulating both the quality and usage of medicines.

A pharmacsuticaI quality control laboratory can contribute to 
the upgrading of the quality of medicines only if it functions 
within an appropriate legal and administrative framework.
Whilst the necessary enabling legislation has been enacted and 
some progress made in implementation, Liberia has not yet 
established the required admin Istrativs framework. This report 
outlines a proposed medicines policy and the regulatory and 
advisory features of a Pharmacy Administration which include :

evaluation and licencing of medicines and their suppliers,

inspection of all places where medicines are sold or handled,

laboratory testing of medicines,

drug Information services.

To establish such a Pharmacy Administration, even though there 
might be substantial aid from donor agencies, would entail

Summary.

Liberia is at present entirely 
medicines used in the country, 
that deteriorated or otherwise 
-times reach the consumer, the
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government expenditure on salaries for orofessicnal and support 
staff and general operating services. In present financial 
circumstances and in the forseeable future, there seems little 
chance that the government would accord any priority to such a 
’’non productive'' project viewed in isolation. The idea has 
been conceived, however, of a project in which the manufacture 
of a small range of widely used drugs would be coupled with a 
laboratory having the dual functions of providing direct quality 
control services to the manufacturing operation and carrying out 
the surveillance of imported products within the framework of 
a Pharmacy AdmlnIstra!ion. A small medicines tax could provide
the financial support needed for operating the regulatory and 
advisory functions of the Pharmacy Administration that have been 
described.

The savings that could accrue from a well managed local menufect 
-uring enterprise may well be more than the medicines tax. 
However, it is stressed that such a project could only be an 
economic success with competent management which would ensure 
aa high enough degree of plant and personnel utilization and 
would inspire all concerned with an awareness of the need to 
maintain a reputation for quality.

A tentative structure for the project, which it appears could 
be supported by the National Investment Commission's Small and 
Medium Business Deoartment, has been developed. A centra! 
body (which might be a public corporation) would assist in 
production planning and provide certain services to perhaps 
three or four Independent production units. The services 
provided by the central body would include quality contro', 
engineering maintenance, warehousing and security. It could 
also procure the raw materials and packaging materials. its 
laboratory would provide the analytical services needed by the 
Pharmacy Administration on an annual fee basis. The Individual 
production units would not be competitors, but would each special 
-Ize in defined product ranges, for example, intravenous fluids, 
tablets, oral rehydration salts and non-sterlle liquids.

Premises and also perhaps basic plant might be owned by the 
centra! body and leased to the production units. The central 
body would guarantee a market for basic drugs for the government 
and perhaps other health services, at realistic prices. In 
return, the individual production units would undertake to 
provide the goods in the required quantity, of the required 
quality, at the agreed time. They would be free to use spare 
capacity and acquire additional capacity to manufacture more 
lucrative products for the private sector market subject to the 
same overall quality control system.
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The production units would operate on normal commercial lines 
but w c u !c have the advantage of a guaranteed minimum market.
The central body, however, would operate on a minimal profit 
basis wit1" accumulated profits being diverted towards improving
hea1th serv Î ces, f 
d i

or ex amp 
the r u r a I

e, by ths 
areas.

provision of moo i
s pen saries ¡or

Some minimum production capacities envisaged at this 
are :

intravenous fluids 

I iouid preparations (non 

tab lets

steri le)

150,000

300,000

juncture

i tres

î t r e s

1 20 mi ! On

Pre-feasibility study estimates indicate that the cost of 
buildings, service installations and plant for the entire 
manufacturing, warehousing and quality control facilities 
wcu 1 d be about $1,600,000. Total costs including bui d i n

premises for the Pharmacy Administration, additions
feasibility studies, transfer of technology including fellow 
-ships and consultancy have been estimated as about $3,500,000.

theMore precise estimates have been made for the cost o' 
quality control operation. The annual running cost of a 
laboratory having the functions that have been outlined and 
the scale of operations envisaged is estimated to be about
$250,000. he amount payable by the Pharmacy Administration
for the examinât ion of obout 1000 samples annual I

ance programme wcuIc be about $c6,
y i n 
nrr

its
Th !market survei

total cost of running the regulatory and advisory functions of 
the Pharmacy Administration has been estimated as about $270,000 
annually. Finance for the Pharmacy Administration could be 
provided by means of fees for Product Licences and Manufacturer's 
Licences as well as a tax levied on all medicines, imported and 
locally manufactured* The required sum, $270,000 amounts to
u st 3% of the expected CIF value of medicines Imports for 1931,

3% of $9,000,000.

It is recommended that a second study be undertaken to develop 
further the concept of the production/quai ity control complex 
so as to assess the real production needs and arrive at true 
estimates for capital expenditure and thence ex factory costs 
of the medicines that would be produced. Meanwhile, as soon 
as the decision to go ahead has been taken, a start should be 
made on initial recruitment and training of Directors Designate 
for the Quality Conto! Laboratory and Pharmacy Administration.
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1. i n t rodu et i on . Liberia is entirely dependent on imports
for medicines used in the government health services, 
mission and industrial hospitals and in the private sector. 
These imported medicines arise from numerous sources in 
many countries. In some cases they are supplied by 
wholesalers and the actual manufacturer is not known to 
the purchaser. The possibility of substandard medicines 
being imported is clear. Moeover, due to the severe 
climatic conditions sometimes pertaining in Liberia, there 
is a serious danger that some medicines will deteriorate 
if not stored under proper conditions.

The government, being aware of these dangers, requested 
assistance from UNIDO for a feasibility study having the 
object of preparing the ground for the establishment of 
a quality control laboratory which would play its part In 
protecting the public by detecting sub-standard medicines.

1.1 Terms of reference. The formal terms, of reference
required the consultant to carry out the following 
activities •
( i) To assess the pnarmaceuticaI products available in 

Liberia, their correlation with public health, 
their prices at national and at in tern atîonaI level 
and the feasibility of establishing a Central,
Quality Control Laboratory.

(ii) To suggest a suitable location for the laboratory 
giving details of building requirements and different 
sections to be established within the laboratory,

(îîî) To work out the details of facilities required
including number, qua Iif icat ions and responsîbîIîtîes 
of staff, recommended equipment for carrying out 
analysis including chemical, microbiological and 
pharmacological evaluation of products along with 
technical specifications and estimates of cost.

(i v ) To formulate a training programme for personnel 
to run the laboratory.

(v) To prepare a final report, setting out the findings 
of his mission and his recommendations to the 
Government on further action that might be taken.

A laboratory cannot be considered in isolation. To have 
any impact at all on the quality of medicines, it must 
function within an appropriate legal and administrative 
framework that enables it to examine the right samples



for the right purpose, to have its work capacity properly 
utilized and follow-up action to be taken when unsat Isfactory 
medicines are discovered. Such a framework does not yet 
exist in Liberia. Hence, It became apparent at an early 
stage of the mission that the terms of reference should 
be widened so as to include all aspects of quality control 
by the regulatory authority. Also, as will be explained 
In section 3 of this report, due to financial constraints, 
the quality control function had to be considered in the 
context of an overall programme of development including 
pharmaceuticaI processing in Liberia.

For drugs to be effective and free from undue hazard, it 
is not sufficient only that their quality be assured, it is 
also necessary that they be used in a rational manner*
For this reason,comment will be madeon prescribing and 
self medication.

1.2 The country. Liberia has an area of about 110,000 square
kilometres. It is located on the south west coast of the 
western bulge of the African continent. It has a coastline 
of about 550 kilometres and In some places extends about 
300 kilometres inland. The capital, Monrovia, lies at a 
latitude of 6° N and a longitude of 11° W . In 1977 it 
was estimated that the population was about 1.75 million 
and the literacy rate only 20%, a fact of significance so 
far as the correct usage of medicines is concerned. The 
population of Monrovia is around 200,000. The climate 
is warm and often very humid.

2 Medicines legislation. Chapter 67 of the Public Health
Law deals specifically with Pharmacy. This was published 
in November 1977 and ended with the statement : "This
Act shall become effective upon publication'’. Briefly, 
the Act regulates the licencing of pharmacists, dispensers, 
pharmacies, registered medicine stores, wholesalers and 
manufacturers. All thses terms are defined and certain
licence fees are specified.

It is required that every retail pharmacy, every wholesaler 
and the pharmacies of hospitals having more than 100 beds 
be under the direct supervision of a licenced pharmacist 
at ell times when pharmaceutIcaI services are being 
rendered. The Act established the Liberian Pharmacy 
Board consisting of six members of which four are pharmacists. 
The purpose of the Board is to assist the Minister on 
matters concerning the practice of pharmacy, the Ii cenci ng 
of pharmac i st s and dispensers wishing to practise in Liberia.

-  tt -
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3 .

The Board conducts written examinations for such 
pharmacists snd dispensers which are obligatory 
regardless of overseas qualifications.

The licencing of individual medicinal products is not 
specifically prescribed in Chapter 67; however, it does 
Include the statement that "The Board, .. shaI I regulate 
and control the sale, distribution, character and 
standard of drugs, medicines, poisons and therapeutic 
devices". Section 43.4 of the Act requires that the 
Liberian Pharmacy Board "Shall promulgate a catalogue 
based on quality of drugs. . .whIch may be imported into 
the Republic, classified under their generic names, 
with brand names if any, and names and addresses of 
manufacturers". Thus, there is in existence a legal 
basis for the licencing of medicines.

Section 43.1 of the Public Health Law requires the 
establishment of a Liberian Drug Register which would 
define categories of drugs and the manner in which they 
may be legally supplied to consumers. These categories 
are :

category A 

category 3

category C

category D

Prescription drugs and medical preparations.

Non-prescript!on drugs and medical 
preparations dispensable by licenced 
pharmac i es.

Non-prescrIptI on drugs and medical 
preparations dispensable by registered 
medicines stores.

Unrestricted drugs and medicaIpreparatIons 
that may be safely sold in any establish- 
men t .

Such a drug register has been established but there is 
ample evidence that its provisions are not enforced, and 
indeed are unenforceable in present circumstances.

Import of drugs. There Is no local manufacture of 
medicines and so all must be imported. Records of the 
Ministry of Planning and Economic Affairs show that under 
the heading "541, Medicinal and Pharmaceut!caI Products", 
goods to the value of US ¿3.3 million approximately were 
imported In 1978. These were mainiy from Europe, with 
Britain a s the main su ppIi er providing 39.6% of the who Ie. 
It is therefore logical to make- comparisons between the 
Liberian and British prices of Individual items.
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3.1 The public sector. The National Medical Supply Depot
of the Ministry of Health and Social Welfare is responsible 
for the supply to the Health Facilities of the Government 
of Liberia of all their medical needs. The Chief Pharmacist 
is responsible for the day to day operations of the Depot 
and reports to an Advisory Committee. The Depot has four 
active Departments :

Procurement,

Financial Management,

Requisition and Distribution,

Stock Management.

The Depot’s constitution provides for a fifth Department, 
Pharmaceutical Manufacturing and Repackaging of Drugs. 
However, such a section has not yet been established.

3.1.1 HeaIth facilities. The National Medical Supply Depot 
provides drugs tc the following Government establishments :

hospitals 15

health centrès 24

health posts/cI inics 227

Additionally, three Mission Hospitals purchase their 
requirements fron the Depot.

3.1.2 Availability of drugs. A Formulary Committee prepared
In 1979 a proposed Drug Formulary. The present catalogue 
of the National Medical Supply Depot lists nearly 400 drug 
items in accordance with the formulary. The formuI ary 
was prepared taking into consideration the World Health 
Organization’s publication, ’’The Selection of Essential 
Drugs (1) . it may be noted that Liberia contributed to 
the development of the Model List of Drugs that is included 
in this WHO publication. Thus, there Is every reason 
to suppose that the range of drugs procured by the National 
Medical Supply Depot corresponds to the true needs of 
Liberia. Unfortunate Iy, due to financial constraints, 
drugs are not always avaiIabIe In the quantities needed.
It was observed that several common Iy used drugs had not 
been ava i IabIe in the J . F . Kennedy Hospital for a per i od 
of around one month.

Sources and costs of drugs. A study of the sources of 
drugs and their costs was carrIed out. The writer was 
privillged to examine the summary of bids received in

3.1.3
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response to a request for quotations for the supply of 
nearly 300 items in May 1980, In the case of 20 of these 
items, bids were examined in detail and the conclusions are 
presented here in table 1. Data on the successful bidders 
and the proportion of the order they were awarded is 
summarized in table 2. Although It must be added that 
due to leek of funds, not all of these items couIc be 
ordered, it is not felt that this detracts from the value 
of the exercise which has thrown light on purchasing 
policy. Additionally, detailed Information on all 
purchases of a second list of drugs was kindly provided 
by the National Medical Supply Depot covering a period of 
almost two years. This data Is summarized in table 3.
Nine items were common to both lists of 20 drugs and so a 
comparison of the tender price and the overall (weighted 
mean*) price is presented in table 4 where also British 
wholesale prices are shown for comparison.

The results of these studies are now discussed. First, 
considering the tender, 73 companies made successful bids. 
Amongst these were many major Internationa! ly known companies 
of North AmericaI and Western Europe, the state owned 
corporations of Eastern Europe and China, the non-profit 
agency, the IntenatIonaI Dispensary Association (¡DA) of 
Amsterdam as welI as many companies previously unknown to 
the consultant Including a few from his own country.
The prices offered for an individual item sometimes ranged 
tremendously. For example, in the case of metronidazole 
tablet,;, 200mg, the highest bid was 93 times that of the 
lowest l It was, incidentally, almost 4 times the British 
wholesale price for the best known branded product. As a 
guide to the evaluation of prices, in table 1 the following 
information is given :

lowest p^ice,

highest pr ? ce,

med I an price,

IDA price (either its tender bid or catalogue price).

The IDA price ? s given because this is a non profit 
foundation, and so its prices may be taken as some 
indication of what Is a reaI IstIcaI Iy low price for 
a drug of reasonabIe quality. Perusal of table 1

* We!ghted mean pr i ce of a speci fIed pack size oy an Item 
is obtained by dividing th- total cost of a I I purchases 
of that pack by the number of packs.



reveals that in 6 cases out of the 20, the lowest bid 
was not accepted, presumably due to lack of confidence 
in the bidder. Prices accepted were invariably lower, 
and usually very much lower than the UK and Liberian 
who IesaIe prices.

The total value of bids accepted was, in round figures,
US ¿889,000. The distribution of this sum between the 
73 successful bidders is summarized briefly in table 2 
from which it will be seen that the individual shares 
of 45 of these were less than 1% of the whole and total led 
only US ¿140,000 or 15.7% of the whole. (in fact many 
of these Individual shares were less than 0.1%). This 
is of considerable significance from the point of view 
of quality control, since some degree of evaluation/ 
surveillance of products and their suppliers Is called 
for even though the volume of their sales may be quite 
small. A further 27 suppliers secured 68% of the total, 
and one supplier, the Internationa1 Dispensary Association 
of Amsterdam secured 16.3%.

The reputation of the supplier provides some degree of 
assurance as to the quality of the product» indeed, for 
a country not having Its own quality assurance system 
nor access to a laboratory overseas, this is the only 
criterion available to It. Suppliers known by repute 
to the consultant were 26 in all. Their share of the 
total was about US ¿400,000 or 45%. Of the other 47 
suppliers, there will undoubtedly be some that are very 
reliable. However, the poorly packaged products of seme 
manufacturers and physically deteriorated tablets and 
capsules seen in stores, together with the exceptionally 
low prices sometimes offered, gives cause for real 
concern. Some observations on the condition of drugs 
seen in Liberia are presented in section 3.1.5 of this 
repor t.

Handling and storage of drugs. The storage area for 
drugs of the Nat i onaI Medical Supply Depot consists of 
a warehouse of concrete construction approximately 
36 metres long, 15 metres wide and 6 or 7 metres high.
It has a smooth cemen t floor an d a corrugated Iron roof. 
There were four individual air conditioning units but 
on Iy two of these were working. The con suIt an t visited 
the store on two occasions. The temperature couId not 
be ascertained. On the first occasI on the store was 
distinctly warm, but on the second occasion, ear Iy In 
the morn i ng, 11 seemed quite coo I.
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There were shelves for individual packs and smc- I ! outers. 
Larger outers were placed on the floor. it was clear 
that the outer packaging used by some suppliers was 
inadequate to withstand the rigours of the journey to 
Monrovia. For example, intravenous fluids originating 
from two maj'or manufacturers and contained in 5CCmI and 
1 litre plastics containers, had been repacked in open 
wooden boxes because the original cartons had been 
severely damaged in transit. Labels on bottles of 
benzyl benzoate application had deteriorated badly, 
apparently through exposure to rain.

The Chief Pharmacist has made proposals for improvement 
of the building by installation of a suspended ceiling 
so as to avoid the heating effect of the sun’s rays on 
the metal roof; and also the replacement of the 
existing air conditioners by one central air conditioner, 
Funds have not yet been made available for impIementation 
of these proposals. Although the facilities ere not at 
present sat Isfactory, it is suggested that some improve
ments could be achieved by sorting and segregating the 
ob V iously unsatisfactory, and restacking the apparently 
satisfactory products in such a manner as to avoid further 
exposure to unhygienic conditions.

The stock room of the pharmacy of J.F. Kennedy Hospital 
was air conditioned and storage conditions appeared to 
be reasonably satisfactory.

3.1.5 The condition of drugs. On visiting storage depots, the 
maj'orlty of drugs that were seen appeared, on visual 
inspection, to be satisfactory. The comments that follow, 
therefore, refer to a substantial minority that on visual 
inspection alone, appeared to be of doubtful integrity.

At the National Medical Supply Depot the following were 
ob served:

Intravenous fluids, - some rectangular plastics bottles 
were mis-shapen, suggesting exposure to excessive heat 
during rough handling, - labels were in Spanish only,
In ccntravent i on of reguI at i ons of the Pharmacy Board 
of Liberia. Other containers had variable quantities 
of liquid In them and some were obviously leaking, - 
application of pressure resulted In a fine jet of liquid 
being ejected. The main danger Is probably from the 
not-so-cbvIousIy leaking containers that may Have become 
bacteriologically contaminated.
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Thioridazine tablets 5Cmg. Two batches from the same 
manufacturer were seen. These were not sugar coated.
One batch had a satisfactory polished appearance, the 
other was powdery, - a clear case of inconsistency in 
standards.

Amobarbîta I capsules 200mg. The lid of the can was 
rusty. The capsules were packed in a polythene bag 
within the can. Some of them had become badly dis
coloured.

The thioridazine tablets and amobarbital capsules were 
from the same manufacturer whose standard of packaging 
was generally rather poor.

Propranolol tablets 40mg. The name of the product 
was wrongly spelled on the label as "propano!oI".
One is bound to wonder as to the degree of control 
in manufacture and packing operations when such an error 
can occur.

Ascorbic acid tablets 200mg, Tablets were light brown 
in colour.

Several products were seen that had either passed or were 
close to their nominal expiry dates. In view of the 
adverse conditions sometimes pertaining in the store, it 
seemed likely that many of these would be substandard.

In the J. F. Kennedy Hospital Pharmacy, the following 
examples of substandard drugs were seen :

Ethambutol tablets 40Cmg. These were of brown speckled 
appearance. They had been supplied by one of the non
profit procurement agencies. The actual manufacturer 
was not named on the label nor was the date of production 
or an expiry date given.

Calcium lactate tablets. These were crumbling, - not 
a serious fault from the patient's point of view in this 
particular case. However, this product was of a manu
facturer whose standards of packaging was generally rather 
poor and has been mentioned earlier in connection with 
thioridazine tablets and amobarbital capsules.

3.2 The private sector. There are three major importers
of drugs. They are :

Clave's Pharmaceu t î caI Inc.,

Glaxo Liberia Limited,

Mohan's Medical (Liberia) Limited.
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Clave’s PharmaceuticaI Inc. purchases drugs from about 
54 suppliers and also some surgical items end cosmetics. 
Under the same ownership are five retai I pharmacies of 
which three are In Monrovia and two ir the provinces. 
Imported products are sold by the Wholesale Division to 
Government Institutions, the industrial hospitals and 
clinics, the Clave's Pharmacy Group and other retail 
out lets.

Glaxo Liberia Limited has in the past acted as a general 
importer of pharmaceuticals. However, present policy 
is to deal only in products of the Glaxo Group of 
compan i es.

Mohan's Medical (Liberia) Limited purchases drugs from 
29 main suppliers as well as surgical items and some 
generic drugs from other sources. The company also has 
two retail outlets. The company's catalogue lists 
about 6C0 medicinal items.

The exact value of medicines imported by these three 
companies is not known. However, from informal 
comments made by managements, it seems that the total 
might be around US million.

In addition to the main importers, at least a further 13 
of the mainly retail pharmacies import drugs and have in 
some cases, sole agencies of well known International 
companies. The consultant visited six of the smaller 
i moor ter s

The general impression of the import business was that 
a good proportion of drugs arose from reliable sources. 
There were also however, many apparently worthless 
medicines, for example, a "fortified blood tonic" of 
European origin, specially packed for the African market. 
Perhaps of greatest cause for concern are the generic 
drugs obtained from little-known companies. They are 
what may be termed "serious drugs", for example antibiotics 
and other prescription only items. Their quality is 
of much greater importance than that of a "blood tonic".

3.2.1 Prices of drugs in the private sector. 'Wholesale
prices In Liberia for a selected range of drugs have 
been compared with British wholesale prices. British 
pr‘ces were chosen as a basis for comparison for two 
main reasons. Britain Is the largest single supplier 
of drugs to Liberie (see section 3 of this report).
British prices are probabIy amongst the lowest in 
Western Europe. 'Wholesale British pr i ces have been



taken from the Chemist and Druggist Price List for 
December 1980. These are the prices normally paid by 
retail pharmacies in Britain for drugs that are to be 
supplied to patients under the National Health Service 
scheme. In table 5 a comparison is made of the prices 
of 16 generic drugs and/or their brand versions, as 
well as four branded drugs having two or more active 
component s.

From table 5 it may be seen that of the 23 comparisons, 
the Liberian and UK prices are about the same In 5 cases 
(plus or minus ']§%). The Liberian price is less in 9 
cases and substantially greater in S cases. It may be 
noted that the prices of products of Hoffman Laroche, 
which have been imported from Switzerland are generally 
high. The same products sold in Britain are made by 
the British subsidiary for the home market only. With 
the exception of these Swiss products, wholesale prices 
in Liberia seem quite reasonable by European standards.

Since the vast majority of drugs imported for the private 
sector are of Western European origin (reflecting the 
public's preferences) the comparison with Western European 
prices is logical. It is nevertheless, pertinent to 
note that in certain countries having a substantial crug 
industry and strong government control, prices are very 
much lower. Examples are Egypt, India and Turkey. In 
Sri Lanka tco, even though pharmaceutical industry is 
not well developed, prices are low since all imports are 
by the State Pharmaceuticals Corporation, a government 
monopoIy.

As regards retail prices, in both Britain and Liberia 
the retailer normally adds 5C^„

3.2.2 Drug depots of the private sector. The depots of two 
of the major Importers were visited. In both cases 
those parts of the premises in which drugs were stored 
were air-condItioned and the temperature seemed to be 
sat Isfactory. Products were stocked in an orderly 
manner .

4. Distribution of drugs. Drugs reach the consumer through
three legitimate routes. These are :

The public sector, - government hospitals and health
centres etc.
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The mission and industrial hospitals, clinics etc.

The private sector, - retail pharmacies, registered 
medicines stores and other outlets as authorised by 
law for certain simple medicines.

The pub Ii c sector . The Health Facilities of the 
Government of Liberia that are supplied with drugs by 
the National Medical Supply Depot Include i

Hos p i taIs 15

Health centres 24

Health posts/cIinics 227

The mission and industrial health establishments. There 
are several missions and Industria I/mining enterprises 
throughout the country that have established hospitals 
and other health facilities. These include the Catholic 
Hospital in Monrovia, the ELV/A Hospital on the outskirts 
of Monrovia, the Bong Mines Hospital, Lamco Health 
Services and the Firestone Medical Services. Some idea 
of the scale of the facilities of the inoustrial health 
services may be gained from a consideration of the 
Firestone operations. The Firestone Rubber Plantation 
employs about 15,000 persons but Its health services 
cater for the needs of a total of 70,000 employees and 
their dependents, - about 4% of the entire population 
of Liberia. In addition to the Medical Centre, which 
is In fact a hospital, there are two Regional Health 
Centres equipped to carry out minor surgical operations, 
and 42 clinics. The depot of the main Medical Centre 
carries on average a stock of drugs valued at $125,000. 
Annual consumption of intravenous fluids was said to be 
not less than $60,000 per annum. Many of the, drugs 
were purchased locally and brands seen on shelves In the 
depot reflected the same variety of sources as had been 
seen In retail pharmacies and government establishments.

It I,s understood that Lamco health facilities are on an 
even bigger scale than those of Firestone. Their annual 
consumption of drugs is said to amount to about 2.5 to 
3 million US dollars annually, i.e. about 30% of Liberia's 
en 11re drug bill.
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4.3 The private sector. The Pharmacy Board of Liberia has
published a directory of Pharmacies and Medicines Stores.
The edition dated November 1980 shows that there are 32 
pharmacies/ of which only 4 are located outside Monrovia.
Of 91 registerd medicines stores, 11 are in Monrovia and 
80 are Iocated throughout all counties and territories of 
the country. In the cases of only 3 of the Monrovia 
pharmacies and one provincial pharmacy, pharmacists had 
not been appointed at the time of publication of the 
register. Thus, in this respect, good progress has been 
made towards implementation of legal requirements.
However, pharmacists are not always in attendance when 
pharmaceuticaI services are rendered.

5 Ph.armaceu t i ca I manpower and education. The Directory
of Pharmacies and Medicines Stores published by the 
Pharmacy Board of Liberia in November 1980 showed that 
there were 33 pharmacists registered in Liberia, of which 
10 were Liberian nationals. There were over 90 registered 
dIspensers .

There has been under consideration for several years a 
proposal to establish a School of Pharmacy in Liberia 
which might also serve neighbouring countries. A study 
carried out in 1979 indicated that there was no possibility 
of Liberia producing more pharmacists than it needs.
However, the study did not go so far as to estimate the 
cost of training of pharmacists, nor did it establish 
that the pharmacists graduating could be absorbed. (It 
is necessary to distinguish between a country's needs 
and what it can afford to pay for). <

In the opinion of the writer, the idea of training high 
calibre pharmacy technicians to meet the real needs of 
general practice pharmacy, particularly in the rural 
areas, has much to commend it, since there are many 
aspects of the training of graduate pharmacists that 
have little relevence to the every day problems of a 
pharmaceuticaI dispensing service. However, such a
policy appears not to be favoured in Liberia. It is 
suggested, therefore, that pharmaceutical education in 
Liberia, when it is established, should be to general degree 

standard only and should be orientated particularly towards 
general practice pharmacy, i.e. hospital and retail 
pharmacy. The syllabus might be devised in collaboration 
with an overseas school so as to facilitate recognition 
of the general degree course as satisfying the requirements 
of the overseas School in part fulfillment of its
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conditions for enrolment for further studies leading 
to an honours degree. Liberian graduates would then be 
able to proceed to s+udy specialised subjects such as 
pharmaceutical technology, quality control or microbiology 
which would be relevant to the hoped for developments in 
manufacture and quality control.

6 Drug utilization and misuse. Three factors combine to
facilitate the misuse of drugs in Liberia. These are :

The absence of an effective regulatory authority,

The ready availability of potent drugs.

The paucity of professional and sub-professional health 
personnel to prescribe drugs correctly or to advise 
on their correct usage.

There is ample evidence of widespread uninformed, carefree 
self medication, often involving the use of potent drugs. 
Tetracycline, for example, is one of the drugs that may 
be purchased from street hawkers in the market area of 
Mo n r o v i a .

It is understood that "prescriptions" may be written by 
nurses, medical students, dressers etc. and that these 
may be quite lacking in specific information as to 
nature, strength and dosage-

It was observed that pharmacists and dispensers play a 
part in reducing to some extent the ill-advised use of 
drugs. This is to be commended and the further develop
ment of this role should be encouraged. However, there 
is much room for improvement.

It appears that topical corticosteroids may be purchased 
without prescription. Dipyrone and chloramphenicol are 
freely available. It is pertinent to quote from "The 
Extra Pharmacopoeia, Martindale" on the dangers and 
limitations of these two drugs :

"D i pyrone. Toxic effects, as for amidopyrine, i.e.
The risk of agranulocytosis in patients taking (dipyrone) 
is sufficiently great as to render this drug unsuitable 
for use. Onset of agranuIocytosis may be sudden and 
unpredictable. ..... Of 960 patients treated with 
amidopyrine there were 11 cases of agranulocytosis.
Uses, its use Is justified only in serious or life 
threatening situations where no alternative antipyretic 
is available or su i table."
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"Chloramphenicol. Toxic effects, the most serious 
toxic effect of chloramphenicol is its depression of 
the bone marrow which can take two forms. (The first 
is not reproduced here). The second and apparently 
unrelated form of bone marrow toxicity is severe, 
irreversible and often fatal aplastic anaemia which 
is reported to have an Incidence of 1 in 20,000 tc 
1 in 100,000. Uses. The liability of chIcramphen7co 
to provoke life threatening toxic effects, particularly 
bone marrow aplasia, severely limits its clinical 
usefulness. It should never be given for minor 
infections and reguIar blood estimations should be 
made during treatment. Typhoid fever and similar 
salmonellal Infections are the prime indications for 
the use of chI oramphenicoI ....".

Possible methods of controlling such drugs are suggested 
in section 7.1 of this repoet.

7 A proposed medicines policy. The ultimate objectives
of any realistic medicines policy must include the 
following :

(I) Medicines must be effective, i.e. of proven 
therapeutic value and proper pharmaceutical 
qua I i ty.

(ii) Medicines must be free from undue hazards and 
side effects in relation to the severity of 
the condition that is to be treated.

(iii) Medicines must be used in a rational manner 
so that they may achieve their potential 
beneficial effects and that undue hazards/ 
side effects may be minimised.

(Iv) Medicines must be available to all who need 
them at a realistic cost, whether to the 
government or the individual patient.

To make progress towards achieving these objectives, a 
comprehensive administrative machinery is needed.
This machinery must function to regulate commerce in 
medicines; to provide information on medicines and 
their uses/hazards, as is appropriate for the health 
professions and the general public; and to ensure 
that medicines are avai lable, properly presented to 
the pat lent/consumer, are of the required quality and 
a realistic price. The term "realistic price” Is
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intended to convey the idea of a price that takes into 
consideration the legitimate interests of both vendor 
and purchaser. A price has to be paid for quality and 
it is, therefore, not necessari ly in the interests of 
the patient to use the cheapest drugs.

The necessary administrative machine will ne referred 
to henceforth as the "Pharmacy Admîn îstration" . The 
main branches of the Pharmacy Administration that are 
relevent to the present study are :

Legal and enforcement section, including an inspectorate.

Medicines evaluation and licencing section.

Drug information services section.

Medical supplies procurement section.

Pharmaceutical +esting laboratory.

7.1 Legislation and enforcement. in section 2 of this
report, mention has been made of the Liberian Drug Register 
which defines legal categories of drugs, the retail outlets 
from which they may be supplied and the manner in which 
they may be obtained, e.g., whether a prescription written 
by a registered medical practitioner is required.
Prerequîsites for the successful application of such a 
regu I story system are that the country has adequate 
professional and sub-professîonaI health manpower to 
operate it and that the regulatory authority has an 
effective means of monitoring compliance, Only four 
pharmacies serve the estimated 1-j mi I I ion people who I ive 
outside Monrovia, i.e., outside Monrovia there are only 
four private sector establishments that may legally supply 
"drugs and medical appliances" of categories A and B.
The Ministry of Health and Social Welfare has no means 
of monitoring commerce In these areas. Clearly, until 
such time as the present regulations can be enforced, 
they should be suspended and replaced by some system that 
endeavours to offer some degree of protection to the 
public yet permits them to obtain legally the medicines 
that they need.

Of fundamental importance for the success of any scheme 
that may be devised, is a sense of responsibility and 
self-discipline on the part of the participating health 
personnel. To devise a scheme appropriate to the 
circumstances pertaining in Liberia wi I I not be an easy 
task. Perhaps the World Health Organization could 
offer assistance based on experience gained in other
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developing countries. The foundation would then be 
laid for the more rational and less dangerous use of 
drugs. One specific proposal only will be made here 
on this topic, that is the establishment of a ’'hospital 
use only” category of medicine. This might be the 
logical classification for ora! chloramphenicol products. 
Oipyrone, if its use is to be sanctioned at all, should 
clearly be restricted to this category.

Concerning the quality of drugs, adequate standards are 
readily available in the many National and Regional 
Pharmacopoeias and the International Pharmacopoeia.
(see also section 7.5.2). Standards for products not 
described In such pharmacopoeias, - the many proprietary 
medicines, should eventually be laid down in a specification 
forming part of the Product Licence (see section 7.2). 
Meanwhile, general standards may be related to the label 
declaration of content. The recognition of pharma
copoeia! or general standards may be embodied in the 
legislation together with a code of practices for the 
handling and storage of drugs which may be based on the 
World Health Organization's publications :

Good Practices in the Manufacture and Quality
Control of Drugs

Quality Assurance in Pharmaceutical Supply
Systems

•Vi th such standards and codes given legal status, the 
inspectorate (see section 7.4) and the quality control 
laboratory (see section 7.5) would then have reference 
points by which to determine whether there had been a 
transgress Ion of the law. Legislation should prescribe 
the action that may be taken by the Pharmacy Administration. 
It should define penalties and make provision for the 
confiscation of, or recall from the market of drugs found 
to be sufficiently defect ive as to warrant such action.

It is recommended that a Legal and Enforcement Section 
be established at an early stage in the development of 
a Pharmacy Admin i strat i o n . Ideally, It would be headed 
by a person having qualifications in both pharmacy and 
law. Its functions would be to review existing 
legislation and prepare draft revisions when circumstances 
appeared to warrant any change, to plan and participate 
in inspections and sampling of medicines, and to take 
appropriate action when products or pharmaceutical 
practices failed to meet the required standards.

(2)

(3)
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.2 Evaluation and iicencinq of medicines. The thorough
evaluation of medicines is a major task which it would 
be unreal istic for any smaI I nation to undertake alone. 
However, a workable evaluation and licencing system can 
be established at modest cost by taking into consideration 
the decisions of licencing authorities in the major 
pharmaceuticaI manufacturing countries. The licencing 
authority of the country of the drug’s origin can be asked 
to provide a "free sale certificate", i.e. a document 
stating that the products has been approved for sale In 
th- country that is offering to export it. It would 
then remain for the Liberian authority to ensure that 
the product as offered for sale in Liberia was adequately 
packaged to withstand local climatic conditions, and that 
labels, cartons, package inserts and any other promotional 
literature included the same indications for use, warnings 
of side effects and contra-indications as appeared on/wlth 
the product as offered in the country of origin. (There 
is evidence that this is not always the case and that 
export literature gives more indications for use and less 
warnings and contra-indications ) .

Based on experience In another smaI I developing country, 
a simple scheme for the evaluation of medicines and their 
manufacturers, and for licencing, is proposed for Liberia, 
its essential features would be applied in three phases 
of which the first gives a useful measure of control, and, 
because of its simplicity, can be implemented during a 
period of as little as one year.

The three phases are :

(I) Initial screening of all products currently
marketed, based on an evaluation of a minimum 
level of data that is already available to the 
importer. 7/hen the result of the evaluation 
is satisfactory, an "Interim Product Licence" 
having a validity of three years is issued.

(ii) Screening of manufacturers based on information 
given by the applicant in accordance with a 
quest Ionaire, as well as any other information 
available to the licencing authority. A 
"Manufacturer’s Licence" would be granted to 
those applicants providing satisfactory answers 
and believed to be operating in accordance with 
a code of "Good Manufacturing Practices".
(see also section 7.3).
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(iii) Rescreening of all products on the basis of 
more detailed information supplied by the 
manufacturer/importer in answer to a 
quest i ona i re,, issue of a full Product Licence.

Fees for licences may be charged to applicants, that 
are commensurate with the work involved in processing 
the various forms of application. A proposed scheme, 
showing the necessary documentation for Phase 1, Interim 
Product Licencing is presented in annex 1 to this report. 
Phase 2 is also outlined, however, Phase 3 would be more 
appropriate Iy considered when a start has been made on 
implementation of Phase 1. Policy on licencing fees 
is discussed briefly in section 12.1 of this report.

7.3 Assessment and licencing of manufacturers. There are
tremendous differences between manufacturers in their 
levels of technical competence and in their integrity.
These differences will not necessarily be revealed by 
the laboratory examination of an occasional sample of 
their products, An importing country is, therefore, 
faced with somed!fficuIty in assessing which suppliers 
are genuine and reputable manufacturers. The importing 
country may reasonably assume that the major inter
nationally known companies and state owned corporations 
have the required technical competence. Although 
sometimes allegations are made that such manufacturers 
export substandard drugs to countries not having the 
means to test them, it seems to this consultant rather 
unlikely that companies of these groups would risk their 
reputation by exporting seriously defective drugs.
Of the not-so-weI I-known manufacturers there are, 
undoubtedly, many very reliable producers of generic drugs, 
whose prices may be attractive although not the cheapest. 
There are also those suppliers who may be manufacturers, 
but are perhaps also merchants, buying generic drugs in 
bulk from whatever source happens to be cheap and 
available, and packing them under their own label.
A fourth class is the non-profit procurement agencies 
that cater for the needs of developing countries in 
supplying drugs for government and other non-commercial 
health services. Such agencies secure favourable prices 
by purchasing on a large scale. Some of their products 
are of the major manufacturers. Often, but un fortunate I y
not invariably, the name of the manufacturer is made known 
to the purchaser.
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In the assessment of overseas manufacturers, the 
Liberian Pharmacy Administration may seek the help 
of the regulatory authority in the country of the drug's 
origin, by requesting a statement certifying that the 
intending supplier is the actual manufacturer of the 
product in question and operates under the surveillance 
of that regulatory authority. As in the case of 
evaluation and licencing of medicines, a simple scheme 
for the assessment and licencing of manufacturers Is 
presented in annex 1 to this report.

7.4 ln s oectI o n . The present law, Chapter 67 of the Public
Health Law, makes provision for the inspection of 
"licenced establishments", i.e. those establishments of 
the private sector that are licenced for wholesale and 
retail dealings in medicines or for their manufacture.
It does not make provision for the inspection of 
establishments in the public sector. in fact, there is 
not at present an inspectorate constituted +o carry out 
these duties.

It is recommended that powers be extended so as to permit 
surveillance over all premises (private and public sectors, 
Industrial and mission health services etc.) and give the 
right to enter premises where there is reason to believe 
that medicines are being stored or handled illegally, 
and to apprehend street hawkers of medicines. It is 
the consultant's general finding in many countries, 
that the qualities of competence and self discipline 
are equally likely to be lacking in the public and 
private sectors, hence the need for a uniform standard 
of su r ve î I I an ce.

The presently existing legally constituted establishments 
that would need to be inspected is summarized :

Public sector 266

Private sector 123 retail or reta I !/who Iesa I e
4 pu re I y wholesale

Mission hospitals

Industrial health complexes

Additionally there should be surveillance of the handling 
of med Î cines arriving a t seaports and airports. There 
Is need for a permanent inspectorate which would be 
res pon s î b 1e for planning t he inspection programme, 
maintaining records of observations, and initiating any 
follow up action that might be necessitated as a result 
of an Înspect ion.
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The Inspectorate should consist of pharmacists having 
at least three years post-gradua~e experience which 
would include time spent in retail and/or wholesale 
pharmacy.

Actual inspections of the legally operating private 
sector establishments' should be carried out by a small 
ad hoc team which would Include at least one member of 
the permanent inspectorate as we I I as other pharmacists 
who might be nominated by the Pharmacy Board or the 
Pharmaceutical Association. Y/hen pharmaceutical 
manufacture is started in Liberia, this too should be 
subject to Independent survei I lance. However, the 
inspection of pharmaceutical plant and operations 
requires long experience of pharmaceutIca! manufacture 
and quality control procedures in industry. It is 
suggested that the most economically effective way of 
achieving that surveillance would be to request the 
services of some overseas organization such as the 
inspectorate of one of the European national reguIctory 
authorities. This is discussed further in section 3.4 
of this report.

7.5 A laboratory for testing medicines. In order to 
ascertain whether medicines conform to ’’generally 
acceptable standards”, access to laboratory testing 
facilities is essential. That access may, in principle 
at least, be either through the establishment of a 
competent local (national) laboratory, or by the use 
of a reputable overseas commercial laboratory. The 
advantages and convenience of having a national 
laboratory are self evident. However, the cost of 
testing is substantial, and on Iy if a national Iaboratory 
is conducted in an efficient and busI ness-1ke manner, is 
it likely to compare favourably on economic grounds with 
the "best buys" from overseas commercial Iabora tor i e s .
The fees charged by such commercial laboratories provide 
a useful reference point in assessing the viability of 
a National Laboratory Project and so examples will be 
quoted in this study.

7.5.1 General functions of a pharmaceutical testing laboratory. 
Samp Ies may be submitted to a pharmaceu t i caI testing 
Iaboratory from a variety of sources for a variety of 
pu r po s es other than what Is the pr i me purpose of the 
present study, i.e. the assurance of quality of medicines 
to the consumer- Thus, in a public or governmental
laboratory, samples may be submitted by the poI ice, customs
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authority or the courts to establish the identity or 
nature of a material. This might include the 
identification of narcotics. The quality control 
function itself may be broken down thus :

Samples taken by the government inspectorate in 
accordance with a planned sampling programme.

Samples taken by the government inspectorate because 
there is some specific reason to suspect the Quality,

Samples submitted by the medicines licencing authority 
when considering an application for the marketing of 
a produ ct.

Samples submitted by hospitals or government medical 
depots to verify the fitness of the product for use 
after it has passed its nominal shelf life.

The laboratory might also provide a quality control 
service to manufacturing industry in the routine 
examination of products.

A pnarmaceutIcaI testing laboratory In pharmaceuticaI 
industry will be called upon to carry out several 
routine tasks as a service to that industry such as the 
control of water at various stages of its treatment for 
use in pharmaceutical processing and as boiler water.
Control of Iicuid and gaseous effluents as well as control 
of the environment for manufacturing processes are important 
functions of the Industrial pharmaceutical testing 
I aboratcry.

7.5.2 Pharmaceutical testing. Samples of medicines are tested 
in pharmaceutical laboratories for conformity with accept- 
able standards. In the case of a regulatory laboratory, 
those acceptable standards are generally as laid down in 
a pharmacopoeia. When a product is not described In a 
pharmacopoeia, then it may be examined for conformity with 
a specification that has been provided by the manufacturer 
along with written standard methods of analysis, and has 
been accepted by the registration authority at the time 
of granting a Product Licence. Alternatively, until 
such time as full (as distinct from interim) Product 
LIcen ces can be Issued, samp Ies may be ex am i n ed in 
accordance with logical requirements based on the label 
dec Iara 11 on of con tent an d gener a I standards for t he 
particular dosage form, e.g. the genera I pharmacopoeI a I 
requIrements for i n ]ect abIe product s .
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Specified and impl icit standards generally include the 
foI lowing classes of requirement :

A description of appearance with which compliance 
may be mandatory.

Test for i dent i t y .

Tests for defined impurities that might arise from 
the manufacturing process or as a resu 11 of 
deter iorat i o n .

An assay for strength or potency.

Additionally, depending on the nature of the product, 
there may be tests such as :

Variation of weight or content of active ingredient 
in tablets, capsules and other unit dosage forms.

Test that a tablet d îsintegrates within a specified 
time under controlled conditions, or alternatively, 
liberates a defined minimum proportion of the active 
Ingred lent(s ) under controlled conditions, (the 
dissolution test).

Tests that products for injection or for application 
to the eye are sterile.

Tests that products for intravenous injection are 
free from pyrogens, i.e. substances that would cause 
an unacceotable rise in body temperature.

Tests that products are not unduly toxic.

7.5.3 Laboratory facilities and personnel requirements. To
carry out the above mentioned classes of test, a laboratory 
is usually divided into sections having appropriate 
equipment and suitably qualified and experienced 
professional personnel. Typically, these sections would 
Include :

chemical analysis section, 

physical instrumentation section, 

sterility and genera I microbiology sect i on, 

microbiological assay section, 

pharmacology section.

The chemical and physical instrumentât Ion sect ions may 
be combIned toge ther under the direction of a single sect I on 
head. Similarly, sterility and genera I microbiology may 
be comb In ed with microbiological assay and perhaps also
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with the pharmacology section in a smalI laboratory.
The pharmacology section would normally carry out only 
a limited range of routine tests such as pyrogen testing 
and freedom from undue toxicity. Pharmacopoeia I 
monographs for some products such as insulin, digitalis 
etc. require biological tests involving small animals.
Such tests are more efficiently carried out in specialist 
laboratories in which they become a routine. The 
economics of the control of biologicals is discussed in 
section 11 of this report. However, in contrast to 
such biological testing, the microbiological potency 
testing of antibiotics is a routine which can and should 
be established in all but the simplest of pharmaceutical 
quality control I aboratories.

Professional staff of the laboratory would in general 
be graduates in pharmacy but perhaps also in chemistry 
or microbiology. Senior personnel have usually had 
post graduate training either by academic courses or 
on-the-job training to fit them for their specialization.

7.5.4 The laboratory's mandate. The examination of some 
samples might present a substantia! work load to a 
laboratory and yet be of relatively little value to the 
reelp ient of the report. Examination of samples can 
be a costly business and should not be undertaken 
unnecessarily. To enable the laboratory to carry out 
its role effectively and efficiently, it is necessary 
that it shouIc have defined terms of reference. These 
would define the manner of taking of a sample and its 
submission to the laboratory and would require the purpose 
of the analysis to be declared. A fee should be charged 
that would be commensurate with the effort involved, 
in this way the examination of samples to no really 
useful purpose would be minimised and the laboratory 
would be able to avoid the situation where the wrong 
test has been applied to the wrong sample for lack of 
background information being provided along with the 
request for analysis.

For survei I lance of products on the market, complete 
control by testing every batch of every product is 
both Impract i cab Ie and unnecessary. Samples for testing 
should be taken in accordance with a programme agre d 
in the Pharmacy Administration by a I I parties conce i e d .
In this way, effort could be directed to the ex am i n ̂  i i on 
of those products known to be liable to deter i orat i on, 
or In which failure to conform to standards could have
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unfortunate consequences. The programme would ensure 
that some products from all suppliers (manufacturers) 
were examined from time to time and the results made 
known to the supplier whether satisfactory or unsatis
factory. In this way the suppl iers would be made aware 
that surveillance was real. A sampling programme should 
be designed so as to ensure the examination of several 
similar samples at the same time, thus enabling the 
laboratory to work efficiently.

8 Prospects for pharmaceut?caI manufacture in Liberia.
During recent years there has been some expression of 
interest by the private sector in the establishment 
of plant for pharmaceutical processing in Liberia.
Hitherto, government reaction has been that manufacture 
should not precede the establishment of a national 
pharmaceutical quality control laboratory.

It became evident at an early stage of the present study 
that prospects of the government according priority to 
the establishment of a "non productive" organization 
such as a Pharmacy Administration and associated Quality 
Control Laboratory were, in the forseeable future, quite 
negligible. Arising from discussions with officers of 
the Ministry of Health and Social .Velfare, the National 
Investment Commission, as well as UN IDO/UNDP permanent 
staff officers in Liberia and the -Vest Africa Region, 
a conceot of parallel development of production and 
quality control '«as evolved. The concept envisages an 
overal I programme In which production and qual ity control 
off er mutual support. At this stage the concept is of 
necessity loosely defined. It may be developed further 
through studies that would aim to establish a realistic 
basis for collaboration between the private and public 
sectors in providing quality drugs for the country's 
heaIth serv ices.

8.1 A tentative programme for pub I i c/pr i va te sector coI leborat?on .
The programme envisaged comprises the following main 
points :

(i) The establishment of a central body (that might 
be a public corporation) having strictly 
defined terms of reference. Essentially these 
would be to procure, or to arrange for the local 
manufacture of a I i mi ted range of drugs in small 
independent production units. This range, 
which wouId be rev i ewed from t i me to 11 me, 
would include on Iy those drugs that are regularly
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purchased in large quantities and/or there is 
reason to suppose could be with advantage 
manufactured locally.

(ii) The central body would support local production 
by guaranteeing a market for basic drugs for 
the health services at realistic prices. It 
would give guidance in production programming 
and assistance in procurement of raw materials.
(As a public body it would prcbabIy qualify 
for assistance in procurement by organizations 
such as the non-profit International Dispensary 
Association of Amsterdam). In addition to 
supplying drugs to the Government health services, 
the central body could supply other non-profit 
services such as the mission and Industrial 
hospitals and to similar bodies In neighbouring 
count ries,

(iil) A productIon/services complex Is envisaged in
which the central body would provide a complete 
quality control service to several Independent 
manufacturers of specific ranges of pharmaceutIcaI 
products, For example, the following separate 
privately managed production operations might be 
conducted :

intravenous fluids and water for injections, 

tablets and capsules,

liquid preparations not required to be sterile,

powders packed in sachets, e.g. oral rehydration 
salts.

It would be logical for all production units 
to be sited within a single compound and sharing 
general services such as engineering maintenance, 
fire fighting, security etc. in addition to 
quality control. The premises, and also plant 
might be owned by the central body and leased 
to the individual private manufacturers.

(iv) Preliminary discussions with representatives of 
the National Investment Commission (NIC) in 
Monrovia Indicate that capital financing for 
such a venture might come initial ly from the 
NIC (which currently has funds that may be used 
for the support of small industries only, hence 
the emphasis on small separate production units).
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A small levy on al! medicines (imported and 
locally produced) could provide on-going 
support for the Pharmacy Administration and 
the laboratory services that it would utilize.
On the basis of 1979 figures for imports, a 
levy of only 1 % would provide an income of 
US £$80,000 per annum. Quality control, 
engineering maintenance and other services to 
be provided by the central body would be paid 
for at a realistically economic rate by the 
participating individual manufacturers .

(v) The privately managed production units would 
undertake to produce pharmaceuticals in 
accordance with a programme to be agreed with 
the central body, and that these would be 
delivered promptly, in the required Quantities 
and be of the required quality. -7ith the 
possible exception of the intravenous fluid 
producing unit, they would be free to use spare 
capacity and/or acquire additional capacity to 
manufacture more lucrative products for the 
private sector. However, such production should 
still be subject to the same quality control 
surveI I Iance.

8.2 The economics of local production. To reduce the
financial burden of the drug bill on a health service, 
the local production of a range of widely used oharma 
-ceuticals seems an attractive proposition. Apart from 
the potential savings there are other advantages, - the 
drugs can be relatively recently manufactured when they 
reach the consumer, and therefore perhaps be in better 
condition, - expertise is introduced into the country and 
empIoyment is created In the pharmaceutical operation 
itself as well as in ancillary industries, e.g. in the 
production of containers and packaging materials.

However, before embarking on such a venture, it is 
necessary to recognise the potential difficulties.
The cost of locally produced drugs can compare favourably 
with that of generics Imported from reliable sources, 
but only in a competently managed operation in which 
production levels are such as 1 o provide for a high degree 
of utilization of plant and staff capacity. It is 
essentia! to inspire confidence in the quality of the 
products and to maintain that confidence. Faî lure to 
do so would be likely to restrict sales to a great extent 
to the "captive market", i.e. in Liberia, the National
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Medical Supply Depot. The consequent drop in sales 
would lead to higher production costs and possible 
financial failure. Thus, in the proposed scheme, 
great emphasis is placed on the quality control 
function. Provided that all parties concerned are 
aware of the pitfalls and recognise that strict quality 
control is to their advantage, then prospects for success 
seem good.

A range of products is envisaged in which many are not 
particularly liable to deterioration. This provides 
a further safeguard for the reputation of the organization, 
particularly in the early years of its operation. This 
tentative range of products is shown in Table 6.

3.3 Proposals concerning pharmaceutIcaI manufacture in Liberia.
It is proposed that a detailed study be undertaken with 
the following objectives :

(I) To assess the range of products that might be
produced economically in Liberia and the likely 
demand for these in the public, industrial and 
mining, and mission health services, as well 
as in the health services of neighbouring 
coun tries.

(ii) To assess the materia! facilities needed for 
their production and distribution, i.e. site 
selection, buildings for manufacture, warehousing, 
quality control, offices and ancillary accomodation 
for personneI, basic engineering services, 
equipment for manufacture and quality control, 
laboratory and office furnishings and office 
equipment and their costs.

(Hi )  To assess the personnel required for the success 
— fuI operation of the project, the training 
programme and expert guidance that would be 
needed for start-up and early years after 
establishment and the cost of such training 
and gu i dance.

(iv) To postulate an annual production programme 
specifying quantities and batch sizes of 
Individual products, estimate the costs of 
raw materials, packaging materials and process 
-ing costs based on the capital investment, 
running costs including saIaries/weges.
Estimate the necessary investment in working 
capital (mainly capital tied up in raw and 
in-process materials). From this data to 
estimate the ex-factory cost of each product



for the time when full production capacity 
has been attained.

A study such as proposed above would, in fact, be an 
extension of the present study in which detailed 
proposals have been made concerning al I aspects of the 
quality control operation other than the I abora'tory 
building and its furnishings. The study could be 
carried out by a small team being drawn from, or having 
access to the required disciplines including pharmaceut 
— i c a ! production and quality control, engineering, 
architecture and economics, so as to provide a realistic 
-ally considered view of all aspects of the proposed 
project.

External quality surveillance of pharmaceutical manufacture. 
Despite being planned to have an effective internal 
Quality control system, that system can only be as good 
as the people who operate It. Absence of any apparent 
errors over a number of years could lead to over confidence 
and an unwarranted sense of security. Staff may change 
and the replacements be less aware of quality assurance 
than their predecessors. It is desirable, therefore,
that operations of manufacture and Quality control should 
be reviewed periodically by an independent assessor.

In countries having a large or even a moderate sized 
industry, this surveillance would normally be the res pcns 
-Ibility of the Pharmacy Administration. However, in 
a country having such limited production facilities as 
are proposed for Liberia, it would be quite impracticable 
and uneconomic to have even one person trained to carry 
out this task. Accordingly, it is proposed that outside 
assistance be sought in this matter. An annual review 
or ’’quality control audit" should be carried out. This 
might be carried out by overseas commerda! consultants. 
Alternatively, the regulatory authority of some other 
government might be prepared to do the job. The Govern 
-ment of Liberia might approach the European Inspection 
Convention to explore this possibility. This is, in 
any case, a service that would have to be paid for and 
so the Pharmacy Administration should make aporopriate 
provision in its budget.

Pharmaceutical production, - a preliminary cost forecast .
In section 8.3 of this report it has been proposed that 
a feasibility study be commissioned regarding the establish 
-ment of pharmaceutical manufacture in Liberia. The 
results of such a study would indicate the potential 
work load from the manufacturing enterprises on a Quality 
control laboratory. This would provide a basis for
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9.2

realistic estimation of costs of testing and thence 
costs of the entire quality control operation, and o 
the Pharmacy Administration. In the meantime, it i 
instructive, and can give some guidance to decision
makers, to present the results of a pre 
estimate of possible costs and means

im i nary 
financing

to
fl
s

Pharmaceutical products that might be manufactured 
in Liberia. Consideration could be given to the 
manufacture of the items listed in table 6. These have 
been selected for one or more of the foI lowing reasons :

( i )  They are used in large Quant i t i es  in Primary 
HeaIth Care.

( i i ) They are bulky and so substantia! economies 
in transportation costs might accrue.

( i ?I) The manuafactur!ng processes are, in general, 
straightforward . However, an exception to 
this generalization is the manufacture of 
intravenous fluids for which the process must 
be strictly controlled.

Possible capital costs and production capacities. Based 
on experience in another developing country in 197S, some 
indication of capital investment costs and production 
capacities may be gleaned. Table 7 presents these 
indications for fixed capita! investment. These would 
be updated in a feasibility study to take into consider 
-at ion the actual production capacities selected, and 
estimated building and ecuioment costs for, say, 1932. 
Additionally, costs of transfer of technology, training 
programmes and working capital are major items to be 
con s i dered.

The basis for the figures quoted in table 7 is shown 
in annex 2 to this report. In the case of the proposed 
intravenous fluid plant, more detail is presented in 
annex 3 based on the experience of the Internationa! 
Dispensary Association of Amsterdam which is currently 
establishing such a plant in Vientiane for the Government 
of Laos.

Proposed structure for a Pharmacy Administration. I he 
main branches of a Pharmacy Admînistration relevant to 
the present study were defined in section 7 of this report. 
In the structure proposed for Liberia, because of economic 
constraints, the quality control laboratory would not be



an integral part of the Pharmacy Administration but 
would be part of an independent body as envisaged in 
sections 3 and 3.1 of this report, and would be under 
contract to provide analytical services to the Pharmacy 
AdmInistration . Such a system is not without precedent;
In Britain, for example, testing of medicines for the 
regulatory authority is undertaken by the Pharmaceutical 
Society (the professional body of pharmacists) in 
laboratories specially established for this purpose in 
Edinburgh.

1 he proposed structure is shown diagramatIcaI ly in figure 1 .
I he descriptive title "Pharmacy Administration" will 
continue to be used in this report, although the Government 
may wish to give it some other name such as "D?rector ate 
of Pharmacy", Indicative of its s+atus. It is suggested 
that its Director should report directly to the Minister 
of Health. He or she would be supported and advised by 
the existing Pharmacy Board and may at the same time hold 
office on that Board. The functions and staffing of the 
various sections could be as follows :

(!) Legal and enforcement section. Its functions 
would be to review and update legislation as 
requ I red, to define circumstances in whj-ch 
recall of product batches from the market would 
be warranted, to define circumstances in which 
withdrawal of a product from the market would 
oe justified, to define penalties for transgression 
of Pharmacy Laws. It would include an inspect- 
-orate which would plan the surveillance programms 
and participate in it as indicated in section
7.1 and keep records of all inspections.. The 
head of the section would be supported by two 
pharmacists initially out further expansion of 
the team would be expected within a few years 
time. For inspection duties outside Monrovia, 
one vehicle and a driver should be allocated.
Travel within Monrovia could be more economically 
provided for by a daily allowance for taxi fares.

(ii) Medicines evaluation and licencing section.
To prepare (in conjunction with a consultant) 
a detailed programme for evaluation of medicines 
currently being imported into Liberia, or which 
it might be proposed to import or manufacture 
in Liberia. To evaluate medicines In accordance 
with that programme and Issue licences for those 
that are approved, authorizing their marketing.
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To prepare a aetai ied programme for The 
evaluation of overseas menufacturers/suppliers 
of medicines, to evaluate them in accordance 
with that plan and issue licences to those 
that are approved, thus permitting the import 
of their products subject to the granting of 
an Interim or Full Product Licence. To issue 
licences for pharmaceutIcaI personnel end 
premises as is currently done under the direction 
of the Pharmacy Board.

The head of the section would be a pharmacist 
preferably having a special interest in pharma 
-cology. He would be supported by one other 
oharmac i s t .

(iii) Drug information section. To promote aware 
-ness of the correct usage of drugs and the 
hazards of their misuse. Cne pharmacist, 
preferably having a special interest in pharma 
-cology wouIc be appointed to this section.
He would collect data from various sources 
including the World Health Organization through 
its regular publications, and would issue 
bulletins to physicians, pharmacists and other 
health personnel at appropriate levels. He 
wou I a arrange for publicity on drug use and 
misuse through media such as radio, television 
etc.

(iv) Procurement and distribution. This section
would be the presently existing National Medical 
Supply Depot. Its functions would be basically 
unchanged.

(v) Registry and secretarial pool. Apart from the 
Director's personal secretary, It is suggested 
that typing and secretarial services be provided 
by a pool and that all documentation relating 
to licences, inspections and disciplinary action 
etc. be kept in a Registry. The head of the 
legal and enforcement section might also be 
nominated as responsible for the Registry . A 
secretarial staff of five is suggested for the 
poo I .

The relationship between the Pharmacy Administration and 
a proposed pharmaceuticaI production/testing body (as 
described in section 3.1 of this report) is also shown 
In figure 1 by the dashed arrows numbered (1) tc (A).



These represent :

(1) Samples that might be tested in connection with 
the evaluation of an appl ication for a product 
licence. (Not a routine recurement).

(2) Samples submitted in accordance with a planned 
sampl ing programme of market survei I lance or 
taken exceptionally by the inspectorate for 
specific reasons.

(3) Samples examined as a service to the procurement 
office to provide guidance in the selection of 
sources of supply.

(4) Products manufactured for the public health service.

Fees would be payabIe by the Pharmacy Administretion for 
the services (1) to (3) as well as for the products (4 ).

Proposal's for staffing of the Pharmacy Adm i n I s t ra t i on 
and possible salary costs are presented in table 8«
A training programme would be necessary to enable 
professional personnel to gain experience in the various 
aspects of pharmaceutical reguIatory affairs. A suitable 
programme is outlined in annex 4 to this report.

Planning a laboratory for Liberia. In planning the 
facilities and staffing of a laboratory for Liberia, 
considerat I on has been given to Its primary function,
I.e. control of the proposed manufacturing programme 
and surveillance of drugs on the market and health services, 
in particular, the list of about 4CQ items normally stocked 
by the National ,V,edical Supply Depot. Of these 400, only 
18 items are "biо IogicaIs" the term given to i mmunoI eg IcaIs, 
gland products such as insulin and blood products. The 
testing of biologicals generally involves biological 
assay using small animals, often in large numbers. Such 
testing is expensive. To Illustrate how expensive, a 
comparison is given of typical prices charged for these 
tests by commercial laboratories in Britain :

(I) A "pharmaceuticaI ”, - tetracycline capsules; 
fuI I tests in accordance with the monograph 
of the British Pharmacopoeia, (this Includes 
a microbiological potency test} ,

Fee £40.00 (£96)

( i i) A "biological", - insulin; potency test only,
In ac cor dan ce with the monograph of the 
British Pharmacopoeia.

Fee £250.00 (¿600)
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Biologicals form a very small part of total medicinal 
imports. figures obtained from the statistical records 
of the Ministry of Planning and Economic ~frairs showed 
the to+al value of biologicals imported in 1973 to be 
$53,240 only, or less than 1% of to+al medicinal imports.
It seems therefore, that the most economically practicable 
way of ensuring their quality would be to purchase only 
from reputable sources and ensure that storage and handling 
conditions in Liberia were such as to minimise deterioration 
For this reason, the level of capability that is proposed 
for biological testing is minimal. For the control of 
intravenous fluid production, it is proposed that the 
LI mu Ius amoebccyte lysate (LAL) test be used ralher than 
the rabbi4 fest for pyrogens.

To assess the facilities needed for the chemical, physical 
and mIcrobIoIogicaI testing of the pharmaceuticaI products 
s+oched by the National Medical Supply Depot, a de+ai led 
study of the relevant pharmacopoeia I monographs has been 
carried out. Similarly, the monographs of raw materials 
(active ingredients and excipients) needed in the manuf 
-ac+ure of the range of products proposed for local orod 
-uc+icn have been studied. Ar'sing from these studies, 
detailed lis+s have been drawn up showing the necessary 
laboratory general equipment and instrumentation, chemical 
reagents, microbiological media, standard reference 
substances and microbiological cultures. Policy has 
been to include almost every item needed for full pharm 
-acopoeial tests on the range of products considered.
Some additional items are included based on general 
knowledge of the type of miscelIaneous tasks that the 
laboratory might be called upon tc undertake.

The result is an overall plan for a laboratory with quite 
comprehensive facilities for chemical, physical and 
microbiological testing. A programme for phased develop 
-men + Is presented in section 11.2 in which the acquisition 
of physical facilities would proceed at a pace concordant 
with the development the personnel training programme.

The cost of chemical reagents, microbiological media 
etc. is smaI I compared with the overa I I cost of the 
laboratory. It is suggested therefore that virtually 
a I I these should be purchased in the first phase so that 
a situation does not arise whereby a test cannot be 
carried out for the lack of a reagent costing a s I i t + I e 
as %5. There would be some logical exceptions, thus
reagents for use only In gas/lieu Id chromatography should 
be purchased on Iy when the decision to acquire the
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instrumentation has been taken in the later stages of 
deveIo omen t .

Although the material facilities proposed are quite 
comprehensive, only items which it is bel ie 'ed can 
be justified economically have been included.
An atomic absorption spectrophotometer has not been 
included; the initial cost of the instrument is high 
and it is expensive to operate due to the high cost and 
relatively short I ives of the many lamps that are needed 
for different elements. This is an instrument which 
can be justified only when there will be a heavy work 
load for it.

11.1 The need for phasing of development. V/hen an analyst 
reports that a sample conforms to the required specif 
-ication, his decision is very rarely questioned. In 
contrast, when his report is unfavourable, it is quite 
common for doubt to be cast on its validity. In a 
manufacturing operation, production pharmacists often 
genuinely find it hard to believe that their product 
is outside specification. in other situations, the 
recipient of the unfavourable report may just hope, 
without reasonable grounds, that the analyst is in error 
and so demand a retest or a second opinion.

It is a serious matter for the analyst to be found wrong 
since it jeopardises his reputation. The wise analyst 
therefore makes every effort to safeguard his reputation 
and that of his I aboratory by checking and rechecking 
that his results are valid before issuing an unfavourable 
report. It is, of course, equally undesirable to issue 
a favourable report on a substandard sample.

To avoid the possibility of error, it is necessary to 
establish a discipline within the laboratory whereby it 
is ensured, for example, that the performance of balances 
and other instruments is regu IarI y verified as being 
within acceptable limits, that reference standards and 
reference solutions are correctly calibrated. It must 
be verified that sterility tests give neither false 
positive not false negative responses. It is necessary 
to establish the statistical confidence limits for potency 
estimates in the mi crob î o Iog i caI assay of antibiotics 
and also to recognise the potential sources of error thaï 
are not revealed by the statistical tests. Many other 
examples could be quoted. In other words, the analyst 
must take nothing for granted if he is to avoid errors.
An internal system of quality control for the operations 
of the Iaboratory itself must be established.
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Designing such a system together with the necessary 
documentation is the first step. Ensuring that staff 
of the laboratory are aware of the necessity to observe 
the requirements of the system and are competent to 
carry them out is the second step. Final Iy, the Head 
of the Department must have sufficient confidence in his 
senior support staff to delegate responsibility. It is 
for these reasons partîeu !arIy, that in a developing 
country where appropriate I y qualified and experienced 
staff may not be available initially in the required 
numbers, development of the laboratory should be phased 
and proceed at an approprîete ! y moderate pace.

Proposed organizational structure and phasing of 
deveIcpment. The structure and phasing that is proposed 
here alms to first establish a basic capability for a 
useful degree of control of products on the market, as 
well as control of the proposed manufacturing facilities 
for tablets and non-sterile liquids. This would be 
achieved in phases 1 and 2 dealing with general chemical/ 
physical and microbiological assay respectîveI y .

Phases 3 and 4 relate to specific production activities, 
i.e. oral rehydration salts and intravenous fluids 
respectively. The laboratory is further developed to 
a level at which it could provide a quite comprehensive 
service by the addition of infra red spectrophotometry 
and gas/liquid chromatography in phases 5 and 6 respectîveI y . 
Also in phase 6, facilities for a limited range of routine 
pharmacological tests may be added.

The development of the laboratory is shown in table 9 
which summarizes estimated costs of equipment and materials 
as well as personnel requirements for each phase. A more 
detailed statement on phasing of expenditure on equipment 
is given in annex 5. The organizational structure envisaged 
is shown in figure 2, although it is to be expected that 
there would be indistinct divisions of work between the sub 
-sections. A possible scale for staff salaries is given 
in table 1C.

A programme for transfer of technology and further training 
would ensure that expert î se an d administrât îve ski I Is would 
be developed alongside physical facilities. The programme, 
which is presen ted in annex 4, as sûmes that the scientific 
oersonneI are of bachelor degree status and without special 
- i zed ex per î en ce in pharmaceut î caI analysis.

Estimated operating costs, quality su r ve i I lance. In this 
section, estimates are prepared of the costs of operating 
the quality controI Iaboratory and costs of those sect i ons 
of the Pharmacy Admi n î strat Î on other than the



already functioning procurement section (The National 
Medical Supply Depot). These estimates are based on 
certain assumptions of which a major factor is the 
postulated production capacities of the various menu 
-facturing units that have been Indicated In table 7. 
Breaking down these Individual capacities into batch 
sizes that are related to proposed plant capacity, it 
is readily estimated that there would be 1690 batches 
per year. Additionally, it is supposed that the Pharmacy 
Administration would submit four samples on average on 
each of 240 working days, I.e. 960 samples per year In 
an agreed market survei I lance programme. The procurement 
section might also submit another 800 samples for evaluation
or I or to se ection for purchase, •'hи y i n g saf ip As
a service to the manufacturing complex, the laboratory 
might also be called upon to examine boiler waters daily 
(240 samples) and effluent weekly (50 samples). Samples 
may vary very substantially in the amount of analytical

fort entai ed In their examination. Accord IngI y,
costing purposes a number of "cost units" has been 
allocated to the various types of sample. This is

ogical basis that may be 
es .

or

some
■what arbitrary but has a 
I lustrated by a few examp

intravenous fluids, which require chemical, sterility 
and pyrogen yes+s, have been allocated the rather high 
figure of 130 units. Ora! rehydration salts, for which 
the analysis would be a very repetitive routine involving 
only cnemicaI/physicaI tests, have been allocated 60 units. 
Samples from the Pharmacy Administration’s market 
surveillance programme, because they will be varied and 
less amenable to routine treatment, have been allocated 
200 units.

If one production batch corresponded to only one sample, 
the total estimated samples per annum would be :

1690 + 960 + 800 + 240 + 50 = 3740

or about 16 samples daily for each of 240 working days 
on average. In fact, for each production batch there 
will be more than one test on average. This will be due 
to the examination of raw materials, packaging materials,
Intermedia tes as we! I as In-process controls. Some of 
these tests will be very simple, such as the determination 
oP oH or refractive Index. Rather than attempt to 
evaluate this In detail, an additional number of cost units 
has been added and Is described as "cost units other 
serv ices". This amounts to an extra 50% for all product 
groups other than Intravenous fluids, in which case it



is only 33 % due to the already high costing for the 
batch analysis. The costing system is summarized in 
table 11 from which it can be seen that the "cost 
units other services" represent an additional 46% charge 
for the analytical services to production. This may 
be equated roughly to an effective increase of 730 samples 
as a service t the manuf actur ing units, thus bringing 
the effective total to 4520 samples per annum. The 
proposed staffing of the laboratory (section 11.2)
Includes ten "bench workers", thus the work load would 
correspond to about 10 samples per bench worker per week.
This should be well within their capacity.

The components of annua! cost of running the laboratory 
are shown in table 12 and total $250,770. The allocation 
of cost units to the various laboratory services was shewn 
in table 11 to total 533,500 cost units. Thus, 533,500 
cost units correspond to $250,770 so .hat one cost unit 
equals $0.47. If an actual charge of $0.50 were made 
for each cost unit, the laboratory would operate with a 
small safety margin. The cost to the Pharmacy Administration 
for analytical services in connection with the market 
surveillance programme would then be $96,000 per annum.

It is of interest to note that the estimated charge for 
the examination of one sample in the market surveillance 
programme Is $100 (200 cost units). This may be compared 
with the commercial price for the examination of a typical 
sample, - tetracycline capsules that was quoted in section 
11 as $96. It is concluded that this costing system has 
provided a realistic first estimate. Naturally, it may 
be revised from time to time as the laboratory develops.

The overall cost of running the Pharmacy Administration, 
including the analytical services for the market surveillance 
programme, but excluding the procurement unit, is shown in 
table 13 and amounts to $273,725 per annum.

12.1 Sources of income for the Laboratory and Pharmacy
Administration's Regulatory Role. From the system of 
costing that is summarized in table 11, the allocation 
of the laboratory's charges can be estimated as :

Production Units $133,750

Pharmacy Administration (Regulatory) $ 96,000

Pharmacy Administration (Procurement) $ 32,000

It is suggested that the various production units and 
the two components of the Pharmacy Administration be 
required to enter into an agreement with the laboratory
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to pay an annua I minimum fee for which the laboratory 
would undertake to provide the essential services.
Vv'ithout such guaranteed income, the laboratory could not 
be an economically viable proposition.

The production units, being run on commercial principles, 
should have no difficulty in paying for the essential 
sevlces provided that their material facilities and staff 
are utilized efficiently. The ¿32,000 or thereabouts 
for services to the procurement section of the Pharmacy 
Administration, would represent a very small propo 
of Its reguIar budget and would be money veil spent.

To finance the 3eguI atory Function of the Pharmacy 
Administration, it is suggested that a small tax be levied 
on all medicines, imported and locally produced and that 
fees be charged for licences issued for products and their 
manufacturers as has been outlined in sections 7.2 and
7 .3 of this report. The actual numbers of products 
currently marketed in Liberia and the numbers of overseas 
manufacturers supplying them are not known. The respect! 
figures 3000 and 300 are conservative guesses used for 
the purpose of estimating possible income from these 
sources .

Two alternative scales of charges are put forward for 
con sIdera t ion :

Scale Interim Product Licence 
Manufacturer's Licence

Medicines tax on GIF value of 
imports or ex factory cost of 
locally produced drugs

¿15 per annum 
¿100 for a 3 
year per îod

2 /°

Scale 2 Interim Product Licence 
Manufacturer's Licence

Medicines tax levied as above

¿40 per annum 
¿250 for a 3 
year per Îod
. 1 1CfI 2 /c

These scales would both yield an estimated ¿250,000 
which slightly exceeds the estimated need. The second 
scale has, in principle, the advantage that it might 
discourage applications for licences that were not going 
to lead to a substantial amount of business. In this 
way, a multiplicity of products and suppliers might be 
avoided, thus making quality surveillance of the market 
more practicable.

It Is suggested that prior to the commencement of a 
licencing programme, a detailed study be carried out
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to assess the number of products on the market and the 
scale of importation of individual products. Experience 
in another small country Indicates that using importer's 
invoices as a source of information, the data could be 
analysed in about 4 man-months of work. '•VI th such 
information available, there would be a basis for the 
assessment of the quantitative effects of the ’’deterren t '' 
scale 2 for licence fees. Whatever system of financing 
the regulatory operations may be chosen, the cost Is 
likely to be the same, i.e. an effective increase of up 
to 3% in the price of medicines. This seems a small 
price to oay for the degree of protection that would be 
afforded. In fact, this cost may be more than offset 
by savings to the oublic sector arising from the local 
manufacture which would be part of the overall programme.

Location of the manufacturinq/Iaboratpry comp I■ 
factors wi I I have a bearing on the decision as 
the complex should be located. Consideration

to
w 1

Man y 
where
i have

o be given to the fo1lowing :

(I) Convenience of commun i cat Î on s
fac i1 i t i es for raw and packag
product ion un it s .

( Ü ) Conven1encs of commun î cat Î on s

(ill)

( I v )
(v)

(vi )

(vii)

3 C I ties

and transoortation

an d t r an s pò r t a t "on 
for finished goods from the production

units to the Nat ioned Medical 
perhaps directly to other m=d 
The availability 
oua Ii t y . The 
that mav be used in 

on Its 
i ty of

cost

3u pp! y De oot, 
ica! depots.

su Î + ab I e 
1 .

oe
Tt

depen den t 
avai labi

ano 
m

a source of water c| 
of treatment to obtain wa + er 
pharmaceuticaI orccessing wi 
mInera I con tent, 
electricity.

its suitability for
he

The general environment and 
oharmaceutic a ! manufacture.
The climatic conditions and their potential effect 
on products, manufacturing eauipment and instruments. 
The local availability of a potential workforce
including semi-ski an d un sk i e d work s r s

Clearly, the selection of a site must be given very care 
-fuI thought. It Is suggested, therefore, that this 
should be considered during the feasibility study that 
has been proposed, when samples of raw water from potent Ie 
locations would be examined to assess their suitability.
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14.

15.

Summary of cost forecasts. Cost estimates arising from 
this feasibility study are now summarized together with 
references to the main text, tables or annexes as appropriât 
Also, pre-feasîbîIÎty s+udy estimates are given concerning 
the proposed manufacturing operations. The cost forecasts 
are :

(i)

( î î )

(ÎÜ )

( iv)

(v)

( vi )

( v ; î )

Total of

Buildings, services, equipment, materials and 
furnishings for a Quality Control Laboratory, 
derived from tables 7 and 9,

2373,COO
Buildings, services and furnishings to house a 
Pharmacy Adn!nistration, derived from table 13,

2135,C°0
Transfer of technology and training programme 
for the Pharmacy Administration and the 
Quality Control Laboratory, see annex 4,

f ̂  \J \J
Detailed study to assess actual production 
needs and costs of setting up the reauired 
facilities and estimation of the required 
programme for transfer of technology and its 
cost, allow up to

2 60,000
Buildings, services, equipment and furnishings 
for a manufacturing complex, excluding the 
costs oj the quality control Iaboratory which 
has been given In (I) above, pre-feasîbîIÎty 
study estimate derived from table 7,

21 , 179 ,000
Instal I a t ion of machinery for pharmaceut IcaI 
manufacturing complex, pre-feasibility study 
estimate, allow up to

2700,oco
Transfer of technology and training programme 
for the pharmaceuticaI manufacturing complex, 
pre-feasîbîIÎty study estimate, allow up tc

2600,000

Items (i) to (vii) is 23,427,000.

Summary of recommenda11 o ns. In consideration of the 
economic circumstances currently pertaining In Liberia 
it was concluded that a programme for the para I lei 
development of basic pharmaceuticaI processing facilities 
and a comprehensive national Pharmacy Administration 
would meet a real need of the health services and be 
more likely to attract financial support than a protect 
aimed solely at quality control.



The pharmaceutical processing facilities would be utilized 
to manufacture a limited range of widely used drugs for 
the government, industrial and mission health services.
A manufacturing complex is envisaged in which perhaps 
four independently operated small specialized production 
units would share common services such as quality control, 
engineering maintenance and security. The Quality 
Control Laboratory would also provide a service to a 
Pharmacy Administration in connection with its quality 
surveillance and procurement programmes.

The Pharmacy Administration would concern itself with 
both the quality and usage of drugs. It would have 
sufficient personnel to staff its various sections that 
would be concerned with legislation, medicines evaluation 
and licencing, inspection, drug information and its 
d i s sem i n a t i o n .

To achieve these objectives it Is recommended that the 
government should take the following actions :

(i) Establish a financial basis for the project 
by seeking aid from donor agencies for the 
capital costs of further development and 
impIementation in accordance with cost 
forecasts as summarized In section 14; 
make provision for running costs by means 
of licencing fees and a small medicines tax 
as suggested in section 12.1 of this report.

(ii) Recruit a team to assess actual production 
needs and prepare an outl ine design for 
manufacturing facilities and warehousing 
including architect’s drawings as well as 
detailed design including fixtures and 
furnishings for the Quality Control Laboratory 
and Pharmacy AdmInistratIon on the basis of the 
needs defined in the present study. (UNIDO 
might assist in the recruitment of the team).

(iii) Explore the interest of the private sector In 
participating in the proposed manufacturing 
venture and develop a plan for its legal and 
financial structure.

(iv) Appoint one person having suitable basic 
qualifications, as Director Designate of 
the Pharmaceut I ca l Quality Con^-rol Laboratory. 
Similarly, appoint one person as Director 
Designate, Pharmacy AdminIstration. Arrange 
further training as outlined in annex 4.
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16.

( v )

(vi )

( v T T )

( V i i i )

( i x )

In accordance with the recommendations 
arising from the study proposed in (ii), 
appoint contractors to construct and furnish 
the required plant, Iaboratories, warehousing 
and off Ices.

Place orders for laboratory equipment and 
materials that have been specified in separate 
documents arising from the present study.

Recruit consultants to assist in the start of 
operations of the Quality Control Laboratory 
and Pharmacy Administration as well as a longer 
term adviser for the Laboratory.

Recruit additional staff for the Quality Control 
Laboratory and Pharmacy Administration as has 
been detai led in tables 8 and 10. Arrange for 
further training in accordance with annex 4.

Take any other actions that might be recommended 
by the team mentioned in section (ii) in connection 
with the manufacturing project.

Acknow Iedqemen t s . The writer wishes to express his
appreciation of the time devoted by H.E. The Minister of 
Health, Dr. 'Kate Bryant and Deputy Minister, Mr. J. Ellis 
in discussions and guidance on the aims of the mission and 
form of the report. Thanks are due to Dr. Fred Gordon,
Mr. Jacob Cisco and their staffs who went to great efforts 
to present much of the data that helped to build up a 
picture of the pharmaceutIcaI scene in Liberia and a basis 
on which to design a programme for pharmaceutical develop 
-ment. Thanks are also due to the many members of the 
private sector of pharmacy who gave their time in discussions, 
to Mr. Juergen von Gyldenfeldt, UNiDO Industrial Economist, 
for advice on economic aspects of the project, to Mr. Ivan 
Contreras, UNIDO Senior Industrial Development Field Adviser 
for guidance during his visit to Monrovia and final!y to 
Mr. John Gordon and Ms. Judith Sims, UNDP Resident Represent 
-ative and Deputy Resident Representative respectively, 
for frequent informal discussions which provided valuable 
background information.



References.

1. The 2nd report of the WHO Expert Committee on The 
selection of essential drugs, Technical Report 
Ser i es 641, 1979.

2. The 22nd report of the WHO Expert Committee on 
Specifications for PharmaceuticaI Preparations, 
Technical Report Series 418, 1969.

3. The 27th report of the WHO Expert Committee on 
Specifications for Pharmaceutical Preparations, 
Technical Report Series 645, 1980.



Administrative structure of the Pharmacy Administration.



Figure 2.
Administrative structure of the Pharmaceutical Quality Control Laboratory.



Table 1 »

Analysis of data on 20 selected items from the summary

Description Quan t î ty Un i t cost, US è

lowest highest

bephen i urn hydroxy- 
naphthoate 5g sachet

chIorampheni coI
capsules 250mg

chI orpromazIne 
tablets 25mg

dextrose 5% in norma 
s a l i n e ,  1000m I .

digoxin tablets
0.25mg

ferrou s suIphate 
tablets 300mg

furosemi de 
tablets 40mg

griseof uIv i n 
tablets 125mg

griseofuIvin 
tablets 500mg

ibu profen
tablets 200mg

1500 x 50's 

1000 x 1000's 

350 x 1000's 

10000 x 1 litre 

200 x 1000's 

3000 x 1000's 

1000 x 250's 

500 x 1000's 

500 x 500's 

200 x 500's

4.81 59.00

11.61 285.67

1.70 14.30

0.95 7.24

2.87 21.10

1.15 6.98

1.05 60.20

16.20 339.40

25.28 589.50

17.50 107.20



of bids in response to the May 1980 tender:»

Supplier accepted

median IDA unit total name of supplier
cost cost

14*00 13.55 4.81

22.15 '2.15 15.20

5.70 3.60 1.70

2.17 1.08 1 .56

9.80 5.03 2.87

3.94 2.41 2.41

3.58 2.10 2.10

31.00 25.25 24.50

56.00 34.80 25.80

24.60 17.84

7215 ICN Canada 

15200 Galenika

595 Mercury Pharm. 

15600 Dott Bonapace 

574 Ni I con Int. 

7230 IDA 

2100 Ciech 

2250 ICI 

12900 Chemothera 

3568 Chem. & Pharm.

(52)



table 1, continued. 

Descri pt i on Quantity Unit cost US % 

lowest highest

indomet acin 
capsuIes 25mg

methyldopa 
tablets 250mg

met roni dazoIe 
tablets 200mg

neomycin and 
baci trac i n oint.

nitrog I ycer in 
tablets 0,6mg

paracet amoI 
tablets 500mg

phenox ymethy I - 
pen. tabs. 250mg

pheny Ibutazone 
tablets 1OOmg

tr i suIphonami de 
tablets 5OOmg

water for 
injections 1OmI

x 1000's 5.28 217.40 

x 500's 11.05 82.67 

x 500's 3.58 333,75 

x ?g tubes 0.46 5.00 

x 1000's 2.26 21.60 

x 1000's 3.25 18.17 

x 1000's 13.95 227.50 

x 1000's 2,10 79,80 

x 1000's 10.60 32.27 

x 100's 3.62 42.42

1000

500

2000

4000

200

3000

500

700

1 200

2000



1

median

14.80

27.39

6.76

?

2.70

7.80

22.00

6.89

1 5, 25 

8.35

Supplier accepted

IDA un i t
cost

total
cost

name of suppIi er

5.28 5.28 5280 IDA

35.46 11.05 5525 N iI con Int.

4.14 7.16* 14320 Serv ipharm

- 0.46 1840 Dan i mex

- 2.26 452 Internat. Enz.

5.76 3.25 9750 N iI con Int.

18.39 13.95 6975 Scan drug —
UJ

6.78 2.10 1470 N iI con Int.

13.74 10.60 12720 Joba BV

6.00 3.62 7240 Internat, Enz.

(53)
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Table 2.

Bids accepted in the drugs invitation to tender of May 1980 
amounted to US ¿889,137. The proportion of this total that 
was allocated to groups of individual bidders is summarized.
Bidd ers were grouped according to the percentage of the total 
order that they secured.

Percentage of the total Number of bidders Percentage of the
amount awarded to an In the group. total amount secured
individual bidder. by the group.

1 % and I ess 45 15.7%

1.1% to 2.0% 16 23.7%

2.1% to 3.0% 6 15.8%

3.1% to 4.0% 0 0.0%

4.1% to 5.0% 2 9.1%

5.1% to 6.0% 2 11.6%

6.1% to 7.0% 0 0.0%

7.1% to 8.0% 1 7.8%

greater th a n 8% 1 16.3%



Table 3.

Analysis of dota on costs of all purchases of 20 items c

Descr Î pt ion Total quantity number of
purchased purchases

ampi c îI Ii n capsuI es 
250mg

aspirin tablets 
300m g

benzyl benzoate 
appli cat ion

bephenium hydroxy- 
naphfhoate sachets 5g

chloroquine tablets 
250mg

ch Iorpromazi ne tablets
25mg

diazepam tablets 
5 mg

di gox in tablets 
0.25mg

ferrous sulphate 
tablets 300mg

furusemide tablets
40mg

3742 x 1000»s 9

7900 x 1000‘s 9

2954 x 2 I i tre 4

2850 x 50‘s 4

19880 x 1000's 11

650 x 1000's 4

1011 x 1000's 3

162 x 1000's 5

13813 x 1000's 6

1544 x 250's 3



)ver a period of almost two years

Unit cost US $

lowest highest weighted
mean

Total purchase 
pr i ce

43.00 83.00 45.78 171,322

1 .00 3.50 1.95 15,383

4.25 14.56 5.13 15, 161

4.81 39.82 9.70 27, 637

9.50 19.95 11 .52 229,071

1 .70 5.53 2.28 1,484

2.50 149.60 2.73 2,763

7.50 80.00 8.00 1, 296

1 .45 6.25 1 .93 26,598

1 .86 4.38 2.09 3, 223

(55)



table 3, continued. 

Descr i pt ion Total quantity 
purchased

Number of 
purcha ses

In dometac i n capsules 
25mg 1000 x 1000's 3

i n su1 in zinc su spen s i on 
401U / m 1 1448 x 10ml 4

i son iazid tablets 
300mg 500 x 1000's 2

metronidazole tablets 
200mg 4563 x 500's 5

benzyl pen i c i11i n sodium 
aq. i n j . 1 mega un i t 850 x 100's 2

phenoxymethyI pen i ci I I in 
tablets 250mg 5582 x 1000's 3

phenobarbitone tablets 
30mg 980 x 1000's 5

phenylbutazone tablets 
1 00m g 1710 x 1000's 5

streptomycin sulphate 
infection 5g 320 x 50's 2

tetracycline capsules 
250mg 4050 x 1000's 6



Unît cost US % Total purchase 
pr i ce

lowest highest weighted
mean

9.00 17.55 11.12 11,115

2, 22 5.05 2.80 4,054

3.00 14.75 10.05 5,025

3.36 12.60 5.76 26,. 264

17.97 22.50 21 .17 17,993

13.95 33.00 23.59 131,681

0.94 3.00 1,70 1,666

2.10 5.90 3.24 5,533

15.80 37.80 17.18 5,496

13.60 21.25 15.41 62,418

(56)
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Table 4 .

A comparison of tender prices accepted and the weighted mean 
price for all purchases of an item during an approximateIy two 
year period. The 3ritish wholesale price

Descr i pt i on Pack
size

T en der 
pr î ce 

%

Wei ghted 
mean pr î ce 

%

3r i t i sh 
wholesale 
price, %

bephenium hydroxy- 
naphthoate sachets 5g 50 4.81 9.70 37.15*

chIorpromaz i ne 
tablets 25mg 1000 1.70 2.28 7.08

d i gox i n tab lets 
0.25mg 1000 2.37 8.00 12.91*

ferrous sulphate 
tab lets 300mg 1000 2.41 1 .93 5.93

furosemide tablets 
40mg 250 2.10 2.09 11.40

indometacin capsules 
25mg 1000 5.28 11.12 77.57

metronidazoIe tablets 
200mg 500 3.58 5.76 107.33*

phenoxymethyl penici I I in 
tablets 250mg 1000 13.95 23.59 25.50

phenylbutazone tablets 
10Omg 1000 2.10 3.24 7.44

Note. The British wholesale prices are 
1930 price list and refer to the 
when the price is marked with an

taken from a 
generic drug 
asterisk.

December
except

I
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T a b l e  5 .

vVholesale prices of selected dr 
private sectors of Liberia and

ug s, - a comparison 
Britain.

between the

Generic name or 
descr i pt ion

Pack
size

Brand name •Vho î es a 
US

Liberie

I 9
5

Price 

3 r I 1 a î n

aspirin tablets 
300mg

100 0.37 0,42

allopurinol tablets 
1 00m g

100 Zyloric 1 7 . ' 0 25.49

ampîcillîn capsules 
250mg

500 Pen trexyI 47.76 47.62

benzyl ben zoate 
appI i cat I on

200m I Ascab i oI 2.00 2.26

chlordiazepoxide 
caosuI es 5mg

100 Librium 7.57 2.62

chloroquine phosphate 
tab lets 250mg

100 Av I oc| or 1 .44 1.80

ch I orpropamîde tablets
250mg

100 D i ab i nese 9.50 16.03

co-trîmoxazoIe tablets 100 Septr i n 20.70 19.61

co-trimoxazoIe tablets 100 Bactrim 29.83 19.61

d i a zepam tablets 
5mg

100 - 1.10 1 .49

d i azepam tab ! et s 
5m g

100 V a I i u m 1 3.60 3.46

digoxin tablets 
0.25mg

1000 - 3.72 5.81

digoxin tablets 
0.25mg

1000 Lanoxin 8.00 9.55

doxycycline capsules 
1 OCmg

50 VIbramyc i n 53.80 63.00

furusemide tablets 
40mg

250 — 5.CO 12.24

furusemide tablets 
40mg

250 Lasix 38.80 30.96

methyldopa tablets 100 A Idomet 1 1 .97 11.04
250mg
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table 5, continued.

Gen er i c n sms or 
descr i pt ion

Pack
S i 2Q

Brand name V/ho I esa i 
US

Liberia

1 e or Ice 
%

Britain

norethIsterone tablets 
5mg

100 Primolut N 23.90 13.34

Oxytetracycline eye 
o i n tmen t

3.5g T erramycIn 0.57 1.15

diuretic tablets 100 Moduret Ic 21 .55 16.56

laxative capsu1 es 30 Dorbanex 1 .77 1 .73

multivitamin syrup 100ml Becosym 3.00 1 .03

oral contraceptive 21 Eugynon 2.13 1.06
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Pharmaceutical products that might be selected for manufacture 
in L îber Î a .

The figures in column 3 are based on estimates of current demand 
according to the National Medical Supply Depot. It is believed 
that the actual need will be very much higher.

Product description Purpose or Estimated current
class annua! consumption

Table 6 .

amodiaquine tablets 200mg an t i me I ar I a I 1.25 mi Ilion

benzyl benzoate application scabies, topic 
-a I treatment

SO00 IÎtres

chloroqulne sulphate 
tablets 2QOmg

an 11maIar i a I 10 mill Î on

ferrous sulphate mixture 
paedI atrIc

ant i anaemi c ?

intravenous fluids 
(various)

rehydrati on 1 15,000 I i tres

methyldopa tablets 250mg an t i hyperten sIve 2 mi 1 1Î on

methyl salicylate liniment coun t er i rri t an t 2,500 I i tres

metronIdazo1e tablets 200mg an t i protozoa I 1.25 mi Ilion

oral rehydration salts rehydrat ion 50,000 sachets

paracetamol syrup ana I ges i c and 
an t i pyre+Ic

8,000 I i tres

paracetamol tablets 500mg as above 6 mill i on

piperazine syrup anthelmintic 12,000 I i tres

piperazine tablets 500mg anthelmintic 4 mi I Ii on

su1phadI midIne tablets 500mg an t i bacter i a I 1.25 mi Ilion

water for injections, 10ml genera I 500,000 ampouI

total of all tablets 25.75 million

total of all non sterile liquids 33,000 I Itres



Table 7.

Proposed manufacturing operations in Liberia. Pre-fe 
and capital investment costs.

Producti on or 
ser v i ce unit

Annua 1 
capac î t y

Equ i pmen t 
costs

Bui Id i ngs 
"w'hou se 
standard" 
¿250/sq.m

intravenous
fluids

150,000 I
¿200, 000

220sq.m 
¿55, 000

oral rehyd 
-ration salts

4, 000, 000 
x 29.5g ¿ 78,000

128sq.m 
¿32,000

liquid prepar 
-ations, NS

300,000 I
¿ 70,000

300sq.m 
¿75,000

tablets 120 million
¿160, 000

300sq.m
¿75,000

warehouse, 
procurement, 
prod'n planning

- ¿ 39,000
600s q . in 

¿1 50, 000

quality control 
1aborat ory

-
¿138,000

Grand total



sasibili+y study estimate of capacity

Bui 1 dings 
"off i ce 
standard" 
#400/sq.m

EIec t rIcaI 
and other 
ser v i ces

Furn i sh 
- ings

Total Cost

40sq.m 
#1 6, 000 #25,000 #2,000 #298,000

40sq.m 
#16,000 #8,000 #2,000 #136,000

40sq.m 
#16,000 #20,000 #2,000 #183,000

40sq.m 
#16,000 #15,000 #2,000 #268,000

200sq.m 
#80, 000 #15,000 #10,000 #294,000

500sq.m 
#200,000 #15,000 #20, 000 #373,000

,552,000

(1
9)



Proposed staffing and possible salary structure for a Pharmacy Administration*.

Appointment or grade Number Annua I sa I ary # Totals of annual salaries %

Head of department 1 1 5, 000 1 5, 000

Senior scientific officer 2 1 2, 000 24, 000

Scientific off i cer 4 10, 500 42,000

Secretary to head of dept. 1 7,000 7,000

Secretarial pool 5 5,500 27, 500

Unsk iI led 3 3,000 9,000

Grand total 124,500

*ExcIud ing the procurement section, - the presently existing Nation a I Medical Supply Depot.



Table 9.

Proposed phasing of development of a Quality Control 
and personnel requirements.

Phase Capab i Ii ty E qu i pmen t 
costs $

1 General chemi ca|/physi cal analysis 
to provide a useful degree of 
control, including UV spec.

58, 200*

2 Add microbiologicaI assay for 
potency testing of antibiotics 15, 315

3 Add flame analysis for control of 
oral rehydration salts; dissol 
-ution testing, fluorimetry.

10,650

4 Add facilities for control of IV 
fluids, i.e. sterility test and 
LAL "pyrogen" test.

12,935

5 Add IR spectrophotometry, 
start microbiological assay of 
vitamins

16,000

6 Add gas/liquid chromatography; 
basic pharmacological testing. 14, 200

Totals 1 27, 300

^Includes the cost of one vehicle.



Laboratory showing investment In equipment

ExpendabIe 
materials 
costs #

Personnel requirements

Profess Technic Secret 
-ional -ians -ariel

Other s

8,000

1 ,000

400

500

400

400

2 2 1 2  

+1 +1 +1 +1

+ 1 +1

+ 1

+ 1 +1

10, 700 6 5 2 3

(63)



Table 10.

Proposed staffing and possible salary structure for a Pharmaceutica Quality Control Laboratory .

Appointment or grade Number Annua I sal ary % Totals of annual salaries %

Head of department 1 1 5, 000 15, 000

Senior scientific officer 2 1 2, 000 24, 000

Scient i f i c offi cer 3 10, 500 31,500

Techn i c i ans 5 7,500 37,500

Secretar i a I 2 5, 500 11,000

Unsl< i I led 3 3, 000 9,000

Grand total ¿128,000

(6M



Table 11.

A scheme for the allocation o 
Pharmaceutical Quality Contro

f costs for analysis and 
I Laboratory.

other quality control services by the

Product group or 
general service.

number of batches 
or samples.

cost units, 
analysis.

cost units, 
other servi ces.

total cost 
units.

intravenous fluids, 
production batches.

250 180 60 60, 000

oral rehydration salts, 
production batches.

540 60 30 48.600

liquids not required to be 
sterile, production batches.

300 90 45 40,500

tablets, production 
batches.

600 120 60 108,000

miscellaneous samples from 
Pharmacy Administration .

960 200 - 192,000

procurement(buying) samples 
from Pharmacy Administration.

800 80 - 64,000

boiler waters from manufactur 
complex, daily samples.

ing 240 60 - 14,400

effluent from manufacturing 
complex, weekly samples.

50 1 20 - 6,000

Grand total cost units 533,500

(65)



Table 12.

Estimation of the annual cost of operating a quality control laboratory having the functions and 
capacity envisaged in this report.

source of expenditure details of ex pen d ilure amounts $ totals $

buildings at cost $200,000 depreciation <§' 8% 16,000

maintenance @ 1%% 3,000 35, 000

interest on tied-up capital @ 8% 1 6,ooo :

equipment and furnishings 
at cost $158,000

depreciation @ 1 5/£ 

maintenance @ 3%%

23,700 ; 

5,530 :

additions @ 5% 7,900 j 49, 770

interest on t i ed-u p capital @ 8% 1 2, 640 5

expendable materials stationery 2,000 3

chenrcicsIs 5,000 j 7,000

servi ces e lectr ¡city, water etc. 25,000 3

telephone, postage etc. 3,000 31,000

use and maintenance of one vehicle 3,000 j

personne I wages and salaries, as table 10 128,000 128, 000

Grand total 250, 770
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Table 13.

Estimation of the annual cost of carrying out the regulatory functions of a Pharmacy Administration 
as envisaged in this report.

source of expenditure details of expenditure amounts ¿ totals

buildings, 300 sq.m at depreciation @ 8$ 9, 600
cost of ¿120,000 maintenance @ 1,800 21,000

interest on tied-up capital @ 8% 9,600

equipment and furnishings depreciation @ 1 5% 2, 250
at cost ¿15,000 maintenance @ 3s% 525 4,725

addi t ion s @ 5$ 750

interest on tied-up capital @ 8% 1,200

expendable materials st at i onery 3, 000 3,000

serv i ces electricity and water 10, 000
telephone, postage etc. 6,ООО '
use and maintenance of vehicle 3,000 !
local transportatÎon (taxis) 5 0 0  ;1 20, 500

laboratory testing 96,000 ;
external services (inspection) 5,000 :

per sonne I wages and salaries, as table 8 1 24,500 1 24, 500

Grand total 273,725

U9
)
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An outline of a scheme for medicines licencing covering phase 1,
Interim Product Licences and phase 2, Manufacturer's Licences.

1. In t rodu ct i o n . A comprehensive licencing scheme, in addition 
to the two classes of licence to be considered here, would 
include :

full product licences,

licences for subdivision and repacking,

licences for clinical trials and animal tests.

The granting of a licence to market a product is very likely 
to be understood to signify that the licencing authority is 
well satisfied with the product's usefulness and safety.
The thorough evaluation that would be necessary to justify 
such confidence would be so time consuming as to delay the 
application of a licencing system for many years. For 
this reason, the concept of "interim Product Licences" is 
introduced. These are somewhat akin to the "Licences of 
Right" such as were granted for established products when 
I icencing was Introduced into countries such as Austral !a 
and Britain. However, in the proposed scheme, licences 
would certainly not be granted as a matter of right.

In phase 1 of the proposed scheme, applications for Interim 
Product Licences would be evaluated on the basis of a minimal 
level of data that would be required.

in phase 2, when applications for Manufacturer1s Licences* 
would be considered, the rejection of an application would 
automatically result in the withdrawal of any Interim 
Product Licences previously granted for produc+s of the 
manufacturer concerned.

^Licences would be required both by local and overseas 
manufacturers.

2. Licencing procedures. Applications for licences would be 
made on standard forms such, as presented here as document 
ML2 and outlined in document ML4, The technical data 
given by the applicant would be assessed by the permanent 
s+aff of the Medicines Evaluation and Licencing Section of 
the Pharmacy Administration, (henceforth referred to here 
as the "Professional SecreterI at").

In straightforward cases the Professional Secretariat would 
make the recommendation for accept ance/rajset I on of the 
application in accordance with guidelines (see documents 
ML1 and ML4) for confirmation by the Director of the Pharmacy 
Acmin i strat ion .

Annex 1 .
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Annex 1, continued.

However, it is desirable that there should be an appellate 
body to which either the Professional Secretariat or the 
applicant could refer in cases of doubt or dispute. Such 
a body will be designated here as the "Medicines Committee". 
It would include represen tatives of the medical and pharma 
-ceutical professions and, when appropriate, others such as 
the dental and veterinary professions.
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Annex 1, continued.

Interim Product Licences, notes and guidance for applicants and 
for the Professional Secretariat.

1. General information. After the 30 September 1932*, medicines 
may only be imported or manufactured for distribution in 
Liberia if they are the subject of a full or Interim Product 
L i cence.

It is planned that all medicines currently being marketed in 
Liberie should be reviewed within the shortest possible time 
in order to eliminate without undue delay, any that appear to 
be undesirable on first examination. Interim Product Licences 
may be granted without prior approval of the manufacturer.

Application for Interim Product Licences may be made for any 
medicine currently being marketed in Liberia, or for any new 
prescription I tern if this appears to represent a significant 
advance over existing remedies. The data required by the 
Licencing Authority is set out in section 2 of this document.
It is simple and thus can be examined expeditiously.

Grounds for disallowing a licence would include :

The essential composition is not clear from the declaration 
made on the label, carton and insert leaflets.

The drug Is unduly hazardous for treatment of the condition 
for which It is intended.

It is ineffective or is outmoded and can be replaced by 
more effective or less hazardous drugs.

Information on the label, carton, Insert leaflet or other 
published information Includes misleading claims, fails to 
draw attention to s i gn i f i can t side effects or to give 
appropriate warnings concerning the use of the product, or 
if Information on dosage is inadequate or misleading.

Interim Product Licences may be withdrawn at any time if new 
evidence of significant hazards comes to light.

The thorough evaluation that will be necessary prior to the 
grant of a fuI I Product Licence for each of the several 
thousand medicines believed to be marketed now will clearly 
be a major task. Accordingly, an order of priority will be 
established for the re-evaluation of products that are the 
subject of an Interim Product Licence. Order of priority 
will be decided in accordance with medical importance and 
potential hazards from their imprudent use. It is envisaged, 
f or examp Ie, that antibiotics and cort i costero i ds wouId rate 
high pr i or i ty for review.

Document No. ML 1 .



(71)

It must be expected that during the review process, some 
products that are the subject of an Interim Product Licence 
wiI I fai I to survive a detai led scrutiny, or the manufacturer 
may not be granted a Manufacturer1s Licence. Thus, the 
granting of an Interim Product Licence does not imply that 
a full Product Licence will be granted ultimately.

2. Form of application. The information that Is requested In 
an application for an Interim Product Licence must be submit 
-ted in duplicate in the English language. It is simple 
and is basically as follows s

(a) The full name and registered address of the applicant 
(normally the importer or local manufacturer) ,

(b) The full name and registered address of the manufacturer.

(c) The brand name of the product (If applicable).

(d) The equivalent generic name (if applicable) together 
with reference to a pharmacopoeia I monograph.

(e) The pharmaceuticaI form and comoosition of unit dose 
or the entire package, as appropriate, as stated on 
the IabeI/package.

(f) The pack sizes currently being marketed.

(g) Duplicate samples of each label, carton, insert 
leaflet etc. bearing written data concerning the 
product and its use.

(h) The proposed legal category,
A . Prescr i pt ion,
B. Non-prescription, pharmacy only,
C. Non-prescription, registered medicines stores,
D. Unrestricted.

3. Timing of application. The Licencing authority intends that 
all applications shall be considered, and when the decision 
is favourable, Interim Product Licences be granted by 30 June 
1932*. Thus, there will be a three month period remaining 
before restriction on i mport i ng/market i ng comes into force
on 30 September 1982.

To facilitate work planning and processing of applications, 
it Is requested that intending applicants notify the Licencing 
Authority by 31 May 1981* of the approximate number of 
products for which Interim Product Licences will be sought.
This number Is for guidance only and will not be binding.

4. Additional requirements. The Licencing Authority reserves the 
right to require additional information and samples.

*Dates are included to illustrate the time scale and are 
not intended to be fixed.

Annex 1, continued.
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Application form for an Interim Product Licence.

Annex 1, continued.

Document No. M L 2.

To be completed in duplicate For use by the
in the English Language. Licencing Authority.

Application number

Fee paid

1. The full name and registered address of the applicant.

2. The fui I name and registered address of the manufacturer.

3. The name under which the product will be marketed.

4. The equivalent generic name (if applicable) together with 
reference to a pharmacopoeia I monograph.

5. PharmaceutîcaI description,
a. pharmaceuticaI form.

b. composition of unit dose or of the entire content of the 
package as appropriate, as stated on the label and other 
component of the package.
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6. The peck sizes that are to be covered by the licence.

Annex 1, continued.

7. Attach to both copies of this application, one sample of each
label, carton, insert leaflet etc. bearing written data 
concerning the product and its use, for each pack size.

Use additional sheets for this purpose.

The proposed legal category. Delete those not required. 

A, B, C, D.

9 . Dec Iarat i on

I /We apply for the grant of an Interim Product Licence on 
behalf of the company/person named in section 1, in respect of 
the product named in section 3 and conforming to the descript 
-ions given in sections 4, 5 and 6 and annexed samples of 
packaging materials as required by section 7 of this form.
It is understood that the said Interim Product Licence will 
have an initial validity of not more than 3 years and shall 
be subject to the following conditions :

9.1 The Licencing Authority may at any time withdraw or modify 
the terms of the Licence if there is new evidence suggesting 
an undue hazard to health.

9.2 The licencing Authority may at any time require the Licence 
Holder to submit detailed information in an application for 
a full Product Licence.

9.3 No variation may be made in the composition, packaging and 
descriptive material except in accordance with the written
agreement of the Licencing Authority in the form of a 

codicil to the licence.

9.4 No material information has been omitted from the application 
(within the knowledge of the signatory).

Date .............  Signature......................

Name, block letters...........

Capacity in which signed
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10. For use by the Licencing Authority.

Evaluated by (i) ................

( i i ) ................

( i i I ) ................

10.1 Dec?sIon/recommendation of the Professional Secretariat.

Licence to be granted for ......  category.

Licence not to be granted for the foI lowing reasons :

Licence to be restricted to the ....... categories for
the following reasons :

Refer to Medicines Committee Yes/No

10.2 Recommendation of Medicines Committee :
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Interim Product Licence Number ..........  Legal Category .. .... ( D

Authority is hereby given to (2)

Annex 1, continued.

Do cu men t No * ML 3.

to import/manufacture and distribute in the Republic of Liberia 
In accordance with the terms of a Category .... Licence, (3)
the product described in the attached application form dated 
............ 19.., and known as (4)

This licence gives approval for the import/manufacture and 
distribution of the product only as described in the attached 
application form. No change may be made in the composition of 
the product, nor in the content of the written data concerning 
its uses, dosage, indication, contraindications or special 
precautions on the label, carton, insert leaflet or in any 
advert I sement except in accordance with written approval of the 
Licencing Authority, In a codicil to this licence.

An Interim Product Licence Is granted without an in-depth study 
of detailed product information. The Licencing Authority 
reserves the right to require more detai led information at any 
time with a view to carrying out a thorough evaluation. As a 
result of that thorough evaluation, a full Product Licence might 
be awarded or the Interim Product Licence might be revoked.

This Licence is valid until ............. 19.. unless revoked at
an earlier date in accordance with the recommendations of the 
Medicines Committee. The licensee may request an extension of 
validity if a full licence has not been awarded three months 
before the expiry of this Interim Licence.

Signed ...................  cn behalf of the Licencing Authority

Name, block letters ................

Date .........19..

Note : The application form is required to be submitted in
duplicate. One copy will be returned to the applicant 
attached to the Iicence. That copy wiI I bear a signature 
of a responsible official of the Licencing Authority 
certifying that it is the application that has been 
approved.
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Notes referring to Document No. ML3.

(1) Insert the Legal Category, A, 3, C or D.

(2) Insert the name and registered address of the Licensee.

(3) Insert the Legal Category,- A, 3, C or D.

(4) Insert the name under which the product will be marketed.

Annex 1, continued.

Cn approval of an application, in addition tc issuing a licence, 
both copies of the application form should be stamped on every 
page (including attached pages) and sIgned/1nitia I led by a 
responsible official of the licencing authority to indicate that 
this is the actual application that has been approved. A suggested 
form of rubber stamp is shown below.

INTERIM PRODUCT 
LICENCE GRANTED

.........19..

Signed

For the Medicines 
Licencing Authority.
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Annex 1, continued.

Document No. M L 4.

Manufacturer's Licences, notes and guidance for applicants and 
for the Professional Secretariat.

1 .
«

2.

3.

4.

9

Individual products may be granted a fuI I Product Licence,
I.e. a fuI I (not interim) licence for import, manufacture, 
sale, distribution and use in Liberia only If the producer 
holds a Menufacturer1s Licence issued by the Licencing 
Authority of the Republic of Liberia,

Applications for a Manufacturer's Licence may be submitted 
by the actual manufacturer or by his agent. In either case, 
a declaration as to the truth of statements written in the 
application must be made by a responsible official of the 
Manufacturer.

Manufacturer!s Licences will define the classes of manufactur 
-ing operations for which approval has been granted, and will 
normally be valid for a period of five years. The Licencing 
Authority shalI, however, retain the right to suspend, modify 
the terms of, or cancel a licence if there is reason to 
believe that such an action is necessary in the interests of 
public health and safety.

Applications for a Manufacturer1s Licence are required to be 
supported by certain evidence as to the company's structure 
and activities. The following suggested format is acceptable 
(see also note 1) :

(a) The fuI I name and registered address of the company.

(b) The registered capital of the company.

(c) The nature of the company's activities (see note 2).

(d) The address(es) of the manufacturing plant(s) at 
which medicines proposed for licencing in Liberia 
would be produced and packaged.

(e) Company personnel, - the total numbers of profess I ona 
and non-professI on a I s + aff employed, the numbers 
engaged In production, quality control, research, 
administration, sales and marketing, also the numbers 
engaged at the individual manufacturing plant(s) 
named in (d) above, in production and quality control 
(see note 3),

(f) The pharmaceutical forms and number of products of 
each form currently manufactured (see note 4). The 
Licence will specify that approval is for certain 
defined pharmaceu t i caI forms only.
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Annex

5.

6.

Note

Note

Note

Note

(g) The pharmaceuticaI forms and number of products of 
each form that will be proposed initially for 
licencing in Liberia (see note 4).

(h) Legalized evidence that the company is authorized
to manufacture and selI in Its home country pharma 
-ceuticals including those listed in (f) above. •

The Licencing Authority may additionally require that the 
applicant agree to its manufacturIng plant being visited •
by the Authority's inspectors, or by specially appointed 
represen tat Ives for the purpose of evaluating material 
facilities and production and quality control operations.

A licence fee will be charged in accordance with a scale as 
defined in document number ML..* The fee will be payable on 
submission of the application. 1 2 * 4

1, con t i n u e d .

1. The Licensing Authority reserves the righ+ to insist on the 
format outlined. However, recognizing that many manufact 
-urers will already have prepared statements as required 
for licencing in other countries,these might be acceptable 
in Liberia provided that all essential information is 
presen ted.

2. The purpose of this question is to assist in establishing 
that the applicant (manufacturer) is a genuine pharmaceut 
-ical manufacturer having expertise appropriate to the 
category of product that it is proposed to offer to Liberia.

Indicate whether the company is concerned wholly or part 
— î a I ly with pharmaceuticaI products. If "partial ly", then 
indicate the proportion of pharmaceuticaI activity in terms 
of total staff involved and/or percent of the total value 
of the company's output. Indicate the nature of the comp, 
-any's pharmaceuticaI activities, e.g. Chemical synthesis, 
fermentation, extraction from natural products, pharma 
-ceutical processing for the production of dosage forms 
as Indicated by the applicant, packing. Has the company 
marketed any products of original research ? If so, 
name one or more, giving dates and references. The absence 
of research activities Is not necessarily a bar to acceptance, *

3 For the total and for each separate activity, show separately 
the numbers of professional and non-professional staff 
currently employed. In the context of this question, the 
term "research" does not Include market research.

4. Names and brief descriptions of products may be given If 
the applicant so wishes.

* Not Included here.
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Manufacturer*s Licence Number .........

Recognition is hereby granted to (1)

Annex 1, continued.

Document No. M L 5.

as being a company whose products can be considered for marketing
in the Republic of Liberia subject to the following conditions :

1. Recognition applies only to the classes of product listed in 
Annex 1 of this licence.

2. Recognition applied only to products manufactured and packaged 
at the plant(s) specified in Annex 2 of this licence.

3. Only products for which an Interim or full Product Licence 
has been obtained can be marketed.

4. The licence will normally be valid until .........19..
However, the Licencing Authority shall retain the right to 
suspend, modify the terms of, or cancel it, if there is 
reason to believe that such action is necessary In the interest 
of public health and safety.

Signed .......................... on behalf of the Licencing Authority.

Name, block letters ...................

Date .......... 19..

Note (1) Insert the name and registered address of the manufacture
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Annex 2 .

Pre-feasibility study estimates of costs of equipment for 
pharmaceutTcaI manufacture, Costs are In US &.

1 . Oral rehydration salts.

i t em unit cost number total cost

weighing machine,150Kg 3960 1 3960

F i t zm iI I 10000 1 10000

blender (powder mixer) 14900 1 14900

AI alloy drums 140 16 2240

sachet filling machine 33000 1 33000

de-humi dIfIer 13400 1 13400

Pa Ii ton truck 500 1 500

Total 73000

Liauid preparations not reauired to be sterile.

i tern unit cost number total cost

Jacketed SS mixer 5 filt 7600 1 7600

transfer pump 500l/hour 1500 1 1 500

SS vessels on castors 1600 5 3000

S ilver son mixer 1900 1 1900

bottle washer, 400/hour 11000 1 11000

Gravfil filling machine 2325 2 ^650

heating pan, electrical 1900 1 1900

glassware & ma+erial 
moving equipment 11000 11000

dem i n er a I Iser 9550 1 9550
platform scales, 150kg 4450 1 4450
moving belt for packing 5100 1 5100

Mettler balance 5Kg/lg 3350 1 2250

Total 70000
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Annex 2, continued.

3. Tab l e t s .

i tem unit cost number total cost

Manesty mixer ”300" 16600 2 33200

fluid bed dryer, 1OOKg 25000 1 25000

Rotorgran 4500 2 9000

F i t zmlI I 1 0 0 0 0 1 1 0 0 0 0

drum mixer 1300 2 2600

compression machine "27" 33200 1 33200
ii f? it 3 5 if 41 200 1 41 200

Al alloy drums 140 15 2 1 0 0

weighing machine, 200Kg 3700 1 3700

Total 78000

Warehouse and procurement •

i tem unit cost number total cost

Pal it on trucks 500 4 2 0 0 0

weighing machine, 5OOKg 7000 1 7000

" " , 2 0 0 Kg 4000 1 4000

collapsible iron pallets 75 160 1 2 0 0 0

Lansing BagnaI I trucks 6000 2 1 2 0 0 0

calculating machine 1 0 0 0 2 2 0 0 0

Total 39000
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The proposed Intravenous fluids plant.

The InternatIon a I Dispensary Association of Amsterdam (IDA Foundation) 
Is a foundation for the non-profit procurement of medical supplies.
Its activities now extend to the provision of assistance to develop 
-ing countries In the establishment of pharmaceutical manufacturIng 
facilities. A basic plan for Intravenous fluid plants has been 
developed and currently the first of these Is being assembled in 
Vientiane, Laos. The foI lowing brief description of the project 
is presented as it is felt that IDA's experience In this field 
may be of interest to the Government of Liberia.

The plant Is being set up as a "turn-key project", i.e. supplied 
inclusive of :

Annex 3 .

(i) A complete building, plus offices, toilets and 
shower s.

(Ii) All ecuipment, inclusive of complete facilities 
for water treatment.

(iii) Settles, raw materials, filter materials etc., 
sufficient for one year's production.

(iv) Laboratory clothing, detergents and disInfnet ants .

(v) Crates for transport and storage of bottles.

Completion of the infra-structure, - laying of foundations and 
provision of water and electricity supplies was achieved by the 
Laotians In January 1981 and assembly of the plant was due to 
begin in February. Training and production trials were expected 
tc commence In March or Aori I 1981 .

The plant is designed to have a capacity of about 7C0 litres/day 
which, a I lowing for weekends and other plant shut-downs, is 
expected tc correspond to about 150,000 litres/year. However, 
capacity could be increased at relatively little extra cost by 
the Installation of a larger production vessel and autoclave etc.

C o s t s  for the materia! facilities of the plant in Laos are
summer I zed :

Buildings Including services ¿100,000

Manufacturing machinery ¿200,000

Additional engineering, testing, packing,
Insurance, tools and installation ¿200,000

Raw materials, bottles, labels, giving sets,
laboratory clothing, household equipment etc. ¿200,000

Office materials and equipment, laboratory
equipment ¿ 50,000

«

9

Total ¿750,000
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Annex 3, continued.

There would be a siIght saving In Liberia on these figures/ as 
provision for the cost of laboratory testing facilities has already 
been made in the overall project.

Additionally, there would be costs for a feasibility study, project 
guidance and expertise (which would be provided by IDA). In the 
case of the Laotian project, the cost of these services amoun 
to $300,000 but could be rather 
for L iber i a .

ted
different (upwards or downwards)
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A programme for transfer of technology and for training of staff
for the Pharmacy Administration and the PharmaceuticeI Quality
Control Laboratory.

1. Introduction. It is assumed for the purpose of planning 
this programme that profeesionel personnel recruited for 
these quality surveillance and administrative functions will 
be of bachelor degree status but will not have had any post 
graduate education or relevent post graduate experience. In 
the event that personnel with better qualifications or 
experience can be recruited, then the implementation of the 
programme may be reduced according!y.

2. Further education and training for Pharmacy Administration 
personnel. Practical experience in an established overseas 
authority would be generally useful in all branches of the 
Pharmacy AdministratI on that are concerned with regulatory 
matters. Each person who is granted such training opport 
-unities should spend at least a part of that time in one or 
more of the smalIer countries. For example, in the Repub!Tc 
of Ireland, which is a smalI but advanced country, and/or
In the Kingdom of Jordan which is a developing country that 
has made good progress in recent years in regulatory matters.

Apart from such "on the job training", short courses have 
been offered in recent years in the subjects of inspection 
and of medicines evaluation and licencing by the governments 
of the Federal Republic of West Germany, The Netherlands 
and Sweden. These, it Is understood, are of a minimum of 
three weeks duration. If still being offered, they wouId
provide excellent formal introductions to these specializations.

It Is proposed that a fellowship of 6 months duration be 
made available to the Director Designate of the Pharmacy 
Administration to enable him/her to attend the formal courses 
in inspection and in medicines evaluation and licencing, and 
to see the workings of at least two overseas regulatory 
authorities. The appoIntees ' to the positions of Heads of 
Sections of Legislation and Enforcement, and of Medicines 
Evaluation and Licencing may be awarded fellowships of 4 months 
each to allow them to attend the appropriate short course as 
well as to spend some time in overseas regulatory offices.

The person appointed as Head of the Drug Information Section 
may spend two months seeing the relevent operations of 
overseas authorities and perhaps visit the appropriate 
section of the World Health Organization in Geneva.

The three otner scientific officers of the Pharmacy
Admi nIstrat ion should have t he oppor tun i ty to at tend the
appropriate shor t forma I courses as well as s pen d a little

Annex 4 .
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time in an overseas regulatory authority. Fellowships of 
two months are proposed for this purpose.

3. Further education and training for the Laboratory, The
capability required for the senior positions of responsibility 
in a quality control laboratory far exceeds what can be 
reasonably expected of a person not having had the opportunity 
to obtain a post graduate qualification or acquire relevant 
experience. Further training that is especially appropriate 
to these responsibilities is afforded by the Master's Degree 
courses in Pharmaceutical Analysis such as are offered by 
several British Universities. The course offered by the 
University of Strathclyde, Scotland, for example, provides a 
very comprehensive training In chemical and physical aspects 
of pharmaceuticaI testing. Normally, foreign students are 
required to study for two years to acquire this qualification.

It is suggested that one of the first steps to be taken in 
establ isning the laboratory should be to appoint one graduate 
to its staff for ear Iy enrolment on such a course. In this 
way, the appointee should be ready to take up his duties 
about the time that the physical facilities are set up. At 
a later stage, two more appointees may be given the opportunity 
to enrol for such a course.

It Is envisaged that all biological aspects of the laboratory's 
work will beundertaken within a single section. It seems 
appropriate, therefore, that two members of that section 
should have the opportunity to gain experience in all the 
microbio I og!caI and pharmacoIogicaI aspects of the laboratory's 
work. This experience should Include :

The control of sterile products and their production, 
through control of the environment and sterility testing 
of the finished product.

MicrobioIogIcaI assay for the estimation of potency of 
antibiotics and of vitagnins. This would entail the 
identification and maintenance of cultures, the theory of 
biological standard!zat ion with particular reference to 
microbiological assays, factors influencing measured 
response and therefore an awareness of sources of error, 
principles of experimental design and evaluation of assays, 
practical techniques.

Routine pharmacoIogicaI testing as applied to pharmaceuticaI 
products. This would include the pharmacopoe i a I tests for 
abnormal toxicity, hypotens i ve substances, pyrogen s (rabb ! t 
test) and LimuSus amoebocyte lysate (LAL) test. It 
would be useful also to acquire a broader general experience 
of biological testing even though the intention is that

Annex 4, continued.



(36)

only a very limited range of tests be carried out in the 
Liberian laboratory. The course should pl-ace appropriate 
emphasis on the statistical in terpretation of observations .

The training may be through attachment to institutions 
that regularly carry out such work, for example, the 
National Institute for Biological Standardization and 
Control, Hampstead, London, England. Alternatively, 
perhaps some School of Pharmacy would offer short courses 
In this field. The School of Pharmacy, University of 
Bath, England, for example, adopts a very flexible approach 
in catering for specialized requirements.

4. Transfer of technology and administrative know-how. For the 
success of the proposed Pharmacy Administration and Laboratory, 
a strong organizational and admln5strative structure is 
essential. This would probably best be attained by the 
appointment of expatriate advisers In the early stages of
the establishment of these two bodies. The extent and 
duration of such advisory appointments should naturally be 
dependent on the qualifications and experience of the national 
staff appointees and so proposals made here must be very 
f l e x i b l e .
In the case of the laboratory, which would be providing a 
service to private industry, it would seem reasonable for 
representatives of that industry to have some voice in 
decisions on leadership of the laboratory, so as to assure 
themselves that they were being provided with a competently 
run service.

it Is suggested that as an absolute minimum, a consultant 
should assist In the initial planning of the laboratory 
adminIstratIon for a period of three months and that an 
adviser be recruited to guide progress on a longer term 
basis. An initial appointment of two years is recommended.

For the Pharmacy Administration, a consultancy of two months 
duration to assist In initial general planning is suggested. 
Additionally, for medicines evaluation and licencing, 
consultancies of two months duration are proposed for the 
implementation of each of the three phases of the programme 
(see sect ion 7.2).

5. Summary of recommendat ions for transfer of technology and 
staff train ing .

(a) Fellowships for overseas training, Pharmacy Admin i strat ion . 

Att en den ce of formal cou r se s an d pract i cal ex per i en ce

Annex 4, continued.
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Annex 4, con t inued .

of workings of overseas regulatory bodies,
1 x 6 months 
2 x 4  months 
3 x 2  months

Experience of operations of overseas drug information 
serv ices

1 x 2  months

(b) Fellowships for overseas training, the Laboratory.

University courses leading to MSc in pharmaceuticaI 
analysis 3 x 24 months

Attachment to institutions for practical training 
in biological aspects of control and/or short 
university courses,

2 x 6  months

(c) Consultancy, Pharmacy Administra+ion.

Initial general planning
1 x 2 months

Medicines evaluation and licencing at beginning of 
each of phases 1, 2 and 3.

3 x 2  months

(d) ConsuItancy/Iong term advisers, Laboratory.

Initial general planning of administration
1 x 3 months

Long term guidance
1 x 24 months Initially

Estimated costs of fellowships and consultancy.

Fellowsh i ps :
travel at #2000 per return journey, 12 x #2000 
subsistence at #1400 per month, 106 x #1400 
tuition, M.Sc. courses at #7000, 3 x #7000 

miscellaneous totalling #7000

# 24,000 
#148, 400

# 28,000

Total #200,400

Con su I tancy t
travel at #2000 per return journey, 7 x #2000 # 14,000
salary and allowances at #180 per day (short term)

320 x #180 # 57,600
salary and allowances at #150 per day (long term)

720 x #150 #108,000

Total #179,600
Grand total #380,000
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Phasing of expenditure on laboratory equipment,. - an expansion of 
the data in column 3 of table 9.
Equipment for chemîcaI/physicaI testing laboratory, phasing 
of purchasing. Figures represent cost in US £.

Item or group Phase

1 2 3 4 5 6

Annex 5 .

glassware 6800

hardware, general 4450

centrî fuge 1C50

water baths 3390

muffle furnace 1820

ovens 4240

refrigerators 940

balances 5250

tablet disirtt.apps. 940

tablet dissol.apps.

K.F. titration 1410

eIectromet. r î t r . 

microscope 720

UV spectrophotometer 9400 

fIame ana Iyser 

fIuor i meter 

IR spectrophotometer

GLC apparatus

pH meters 1180

chroma tog.,genera I 1990

polarimeter '2980

refractometer 1640

Totals 48200

530

235 

91 5

1750

1350

600

2100
4320

16000

9 200

10650 1150 16000 9200

Grand total 85200
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Annex 5, c o n t i n u e d .

Phasing of purchasing. Equ 
phase 2 only, sterility and 
basic pharmaco1ogy, phase 6 
the table are in US dollars.

Ipment for microbiological assay, 
LAL test, phase 4 only, general 
only. Costs in the main body of

Item or group Phase

1 2 3 4 5 6

g 1assware 800 730

hardware, general 230 260

i ncubators * 1 260 2520

refrIgerator 560 560

oven s 2140

au toe 1aves 1 255

water baths 2340 1785

ana 1y+ i ca1 balance 1750

centri fuge 1060

mi croscope 720

media d i spen ser 700

pH meter 590

blender 130

ca 1 cu1ator 470

zone reader 710

laminar flow cabinet 2540

mi 11i pore equipment 2090

UAL test 1250

general pharmacology 5000

Totals 15315 11785 5000

Totals brought forward 
from previous page 48200 - 10650 1150 16000 9200

Phase tota 1 s 48200 15315 10650 12935 16000 14200

Note : Phase totals correspond with the figures in column 3 of
table 9, except that here the phase 1 total does not 
Include the cost of a vehicle, #10000.


