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Summarx.

Liberia is at present entirely dependant on imports for all
medicines used in the country. Recognising the likelyhood
that deteriorated or otherwise substandard drugs would some
-times reach the consumer, the Government of Liberis requested
assistance from UNIDO for s study regarding the feasibility of
establishing a pharmaceutical quality control laboratory.

Such & study was undertaken late in 1980, The essential
findings are summarized here.

Drugs are imported from numerous sources, mainly in Western and

fastern Europe. Many of these sources are major manufacturers
enjaying @ nigh reputation for ths qual!ity 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 ths drugs may,not be known to the

ourchaser. The standard of packing and/or poor ghysical
gopearance 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 & rational manner.
There is, however, much evidence of widespread uninformed,
carefree self-medication often involving the use of potent drugs

in Liberia. Despite regulations restricting the availability
of such drugs, they are freely available from pharmacies, and
scme even from street hawkers. This is a problem perhaps of
aven greater gravity than that of quality. Clearly, the
government should aim to have at its discositicon a mesns of
2ffectively regulating both the quality and usage of madicines.
A pharmaceutical quality control lsboratory can contribute to

the upgrading of the quality of medicines only if i+ functions
within an appropriste lagal and administrative framework.

Whilst the necessary enabling legislation has been enacted and
some progress made in implementation, Liberia hos not yet
estab!ished the required administrative framework. This report
out!lines & oroposed 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,
{aboratory testing of medicines,

drug information services.

To establish such a Pharmacy Acdministration, aven though there
might be substantial aid from donor agenciss, would entail
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government expenditure on salaries for orofessicnal and support
staff and general operating services. In oresent financisl
circumstances and in the forseesble future, there seems little
chance that the government would accord any priority to such s
"non productive” project viewed in isolation. The idesa has
bsen conceived, however, of a project in which the manufacture
of & small range of widely used drugs would be coupled with s
laboratory having the dual functions of sroviding direct quality
control services to the manufacturing operstion and carrying out
the surveillance of importad products within the framework of

a Pharmacy Administration. A smal!l medicines tax could grovide
the financial support needed for operating the regulatory and
acvisory functions of the Pharmacy Administration that have teen
described,

The savings that could accrue from & well managed locel menufact
~uring enterprise may well te more than the medicines tax.
However, it is stressed that such a project could only be en
economic success with competent management which would ensure

za high enough degree of plant and personnel utilization and
wou!d inspire all concerned with an awereness of the need to
maintain a reputetion for quslity.

A tentetive structure for the oroject, which it sppears could

be supported by the Nationasl Investment Commission's Small and
Medium Business Deoertment, has been developzad. A central

body (which might be a public corperation) wculd assist in
roduction planning and provide certzin services to cerhacs

hree or four independent orcduction units. The services
ovided by the central body would include quality control,
gineering meintenance, warchousing and security. I+ could
also procure the raw materisls and packaging materials. Its
|asboratory would provide the analytical services needed by the
Pharmacy Administration on an annual! fee basis. The individual
oroducticn units would not te competitors, but wou!d each sgecial
-ize in defined product ranges, for example, intravenous fiuids.
tablets, oral rehydration salts and non-sterile liquids.

©

-+
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Premises and al!so perhaps basic plant might be cwned by the

central body and leassed to the production units. The central
body would guarentee & market for basic drugs for thes government
and perhaps other health services, at realistic prices. In

return, the individual production units would undertake tc
orovide the goods in the required quantity, of the reqguired
guality, et the agreed time,. They would be free to use sopare
capacity and acauire additiona! capacity to menufecture more
lucrative products for the private sector merket subject to the
same overall quality control system.
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The production units would operate on norma! commercial lines
but woulc have the advantege of & gusranteed minimum merket
The central body, however, woulc operate on a minimal crofit
basis wit> accumuleted orofits being diverted tcwards improving
health services, for example, by the provision of mobile
disoensaries for the rural aress.

Some minimum producticn capacitizs 2snvisaged at this juncture
are :

intravenous fluids 5C,000 litres
liauid preparations (non sterile) 300,000 litres
tablets 120 million
Pre-fezasibility study estimatses indicate that the cost of
buildings, service installations and olant for thz entire
manufacturing, warehousing and quality control facilitiss
vou'!d be sbout $1,600,C000. Total costs imcluding building
of pramises for the Pharmacy Administration, additicnal
sasibility studies, transfzr of tachnology including Tello

1

More precise estimates have been made for the cost of the
quality control operation. The annual running cost of =
lsboratory having the functicns that have been cutlined and

the scale of cperations envisaged is estimated tc be sbout

e
-shipgs and consultancy have been estimated as about 33,5CC
h

ngu,OOO. The amount cayable by ths Pharmacy Administration
for the examination of bout 1200 samples annuelly in its
market surveillance programme woulc be about 296,000, The

totael cost of running the regulatory and advisory functicns cf
the Pharmacy Administraticn has been estimated as sbout £270,0C0

annually. Finance for the Pharmacy Administration could be
orovided by means of fzes fer Product Licences eand Menufacturer's
Licences as well as a tax lavied on all medicines, imported and

locally manufactured. The required sum, 2270,070 amcunts to
just 3% of the expected CIF value of medicines impcrts for 1981,
i.e., 3% of %9,000C,200.
It is recommended that a second study be undertaken to develcp
further the concept of the croduction/quaiity control complex
so as to assess the real oroducticn needs and arrive at true
stimates for caepital expenditure and thence ex factory costs
of the madicines that would be pr‘oduced. Meanwhile, as soon
ss the decision to go ahead has been taken, a start s“ould be
made on initial recruitment and training of Directors Cesignate
for the Quality Contol Latorastory and Pharmacy Adminis+ra+son.
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introduction. Liberia is entirely dependent on imports

for medicines used in the government hesalth 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 substsndard medicines
being imported is clear. Moeover, due to the severe
climatic conditions sometimes pertaining in Liberia, thare
is a serious denger that some medicines will detariorate

if not stored under proper conditions.

The govarnment, being aware of these dangers, requested
assistance from UNIDO for a feasibility study having the
object of prepering the ground for the establishment of

a quality control laboratory which would play i+ts pert in
protecting the public by detecting sub-standard medicinss,

Tarms of reference. The ‘ormal terms of refarance

required the consultant to carry out the following

activities :

(1) To assess the sharmaceutical oroducts available in
Liberia, their correlation with oublic health,
their prices at national and at internztional level

and the feasibility of establishing a Central,
Qality Control Laboratory.

(ii) To suggest 3 suitabls location for the laboratory
giving details of building requirements and different
sections toc be establislied within the laboratory,

(i71) To work cut the detsils of facilities required
including number, qualifications and responsibilities
of staff, recommended equipment for carrying out
analysis including chemical, microbiological and
oharmacological avaluation of products elong with
tachnical specifications and estimates of cost.

(iv) To formulate a training programme for personnel
to run the laberatory.

(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 quzality of medicinzs, it must
function within an aporooriate legal and administretive
framework that enables it to examine the right samples
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for the right purpose, to have its work capacity properly
utilized and follow-up action to be taken when unsatisfactory
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 &s to include all aspects of quality control
by the regulatory asuthority. Also, as will be expleined
in section 8 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
pharmaceutical 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
alsoc necessary that they be used in a rational manner.

For this reason,comment will be madeon prescribing and

self medication.

The country. Liberia has an area of about 110,000 square
kilomatres. l+ is located on the south west coast of the
western bulge of the African continent. [+ 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 & longitude of 11° W. In 1977 i+
was estimated that the population was about 1.75 million
and the literacy rate only 20%, & fact of significance so
far as the correct usage of medicines is concerned. The
oopuletion of Mcnrovia is around 2CQ,C00. The climate

is warm and often very humid.

Medicines legisleation, Chapter 67 of the Public Health
Low deals specifically with Pharmacy. This was published
in November 1577 and ended with the statement : "This
Act shall become effective upon publication™. Briefly,
the Act requlates the licencing of pharmscists;, dispensers,
pharmscies, registered medicine stores, wholesalers and
manufacturers. All thses terms are defined asnd certain
[icence fees are specified.

[t is required that every retail pharmacy, every wholesaler
and the phermacies of hospitels having more than 100 beds

be under the direct supervision of a licenced pharmacist

at all times when pharmaceutical 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 phermecy, the licencing

of pharmacists and dispensers wishing to practise in Liberis.
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The Board conducts written examinations for such
pharmacists and dispensers which are obligestory
regeardiess 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,...,shall regulate
and control the sasle, distriktution, charascter and
standard of drugs, medicines, poisons and therapeutic
devices". Section 43.4 of the Act requires that the
Liberian Pharmacy Board "Shall promulgate & catalogue
based on quality of drugs...which msy be imported into
the Republic, classified under their generic names,

with brand nsmes if any, and nzmes and addresses of
manufacturers". Thus, there is in existence & legel
basis for the licencing of medicines.

Section 43,1 of the Public Heelth Lew recuires the
establishment of a Liberian Drug Register which would
define categories of drugs and the menner in which they
may be legally supplied to consumers. These categories
are

category A Prescription drugs and medical creparations.

(o

category Non-prescription drugs and medical
preparaticns dispensable by licenced

pharmacies.

category C Non-prescription drugs and mediczel
preparations dispansatle by registered
medicines stores.,

category D Unrestricted drugs and medicalpregarstions
that may be safely sold in any establish-
ment.

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

Import of drugs. There is no local menufacture 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 Pharmaceutical Products”,
goods to the value of US 88.3 million approximately were
imported in 1978, These were mainly from Europe, with
Britain as the main supplier providing 3%.6% of the whole,
I+ is therefore logical to mske comparisons between the
Liberian and British prices of individual items.
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The public sector, The Netional Medical Supply Depot
of the Ministry of Health and Sociasl Welfare is responsible
for the supply to the Health Facilities of the Government

of Liberia of al!ll their medical needs. The Chief Pharmacist
is responsible for the day to dey operstions 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 Menufacturing end Repacksging of Drugs.
However, such & section has not yet been established.

Health facilities. The National Medical Supply Depot

provides drugs tc the following Government 2stablishments
hospitals 15
health centres 24
hea!th posts/clinics 227

Additionally, three Mission Hospitals purchase their

requirements fron the Depot.

Availability of drugs. A Formulary Committee prepared

in 1979 & proposed Drug Formulary, Thke oresent catalcgue
of the National Medical Supply Depot lists nearly 400 drug
items in accordance with the formulary. The formulery

was prepared tzking into considerstion 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 thet is included
in this WHO publication. Thus, there is every reason

to suppose that the range of drugs procured by the Netionsl
Medical Supply Depot corresponds to the true needs of
Liberia. Unfortunately, due to financial constraints,
drugs are not always available in the quantities needed.

|+ was observed that several commonly used drugs had not
been available in the J. F. Kennedy Hospital for a period
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
oriviliged to exemine the summary of bids received in
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response to 8 request for quotaticns for the supply of
nearly 3C0 items in May 1980. In the case of 20 of these
items, bids were examined in detail and the conclusions are
oresented here in table 1. Date on the successful bidcers
and the proportion of the order they were 3warded is
summarized in table 2. Although it must te sdded thet

due to lack of funds, not all of these items coulc be
ordered, it is not felt that this detracts from the velue
of the exercise which has thrown light on purchasing
policy. Additionally, detailed information on all
purchases of & second [ist of drugs was kindly provicdad

by the Naticnal Medical Supply Depot covering & period of
almost two years, This data is summarized in table 3.
Nine items were common to both [ists of 20 drugs and so &
comparison of the tender price and the cverall (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 meny major internationally known companies
of North Americal and Western Europe, the state owned
corporations of Eastern Europe and Chins, the non-orofit
agency, the Intensational Dispensary Association (1DA) of
Amsterdam as well as meny compenies previously unknown to
the consultant including a few from his own country.

The orices offered for an individual item sometimes ranged
t~emendously. For 2xample, in the case of metronidazols
tablet ., 200mg, the highest bid was 93 times +hat of the
lowest ! I+ was, incidentslly, almost 4 times the British
wholesale porice for the best known branded oroduct. As »
guide to the evaluation of prices, in table 1 the followig
information is given :

lowest price,
highest price,
median price,
[DA price (either its tender bid or catalogue oricel.

The IDA price is given because this is a non orofit
foundation, and so its gorices may be tzken as some
indication of what is a realistically low price for
a drug of reasonable quality. Perusal of tzble 1

* Weighted mean price of & specified pack size o7 an
is obtsined by dividing th- total cos* of all purch
of that pack by the number of packs.
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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 invarisbly lower,
and usually very much lower than the UK and Liberian
wholesale prices.

The total value of bids accepted was, in round figures,
UsS 2889, 000. The distribution of this sum between the

73 successful bidders is summarized brizfly in tasbls 2
from which it will be seen that the individual shares

of 45 of these were less than 1% of the whole and totalled
only US $14C,000 or 15.7% of the whol=. (tn fact many

of these individual shares were lzss +than 0.1%). This

is of considerable significance from the point of view

of quality control, since some degree of evaluation/
surveillance cf products and their suppliers is calizad

for even though the volume of their sales may be quite
small, A further 27 suppliers securad 48% of the total,
and one supplier, the International Dispensary Association
of Amsterdam secured 16,3%.

The reputation of the supplisr provides some degree of
assurance as to the quality of the products Indeed, for
a country not having its own aquality assurance system
nor access to a lsboratory oversess, this is the only
criterion available to it. Suppliers known by repute
to the consultant were 26 in all. Their sheare of the
total was sbout US 8400,000 or 43%Z. Cf the other 47
suppliers, there will undoubtedly be some that are very
reliable. However, the poorly packaged products of scme
manufacturers and physicelly deteriorated tablets and
capsules seen in stores, together with the exceptionally
low prices sometimes offered, gives cause for real
concern, Scme observstions on the condition of drugs
seen in Liberia are presented in section 3.1.5 of this
report.

Handling and storsge of drugs. The storage ares for
drugs of the National Medical Supply Depot consists of

a warehouse of concrete construction approximately

36 metres long, 15 metres wide and 6 or 7 metres high.
I+ has a smooth cement floor and & corrugsted iron roof.
T'iere were four individual air conditioning units but

only two of these were working. The consultant visited
the store on two occasions. The temperature could not
be sscertained. Cn the first occasion the store was

distinctly warm, but on the second occasion, early in
the morning, it seemed quite cool.
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There were shelves for individuel packs and smc!! outers.
Larger outers were placed on the floor. '+ was clear
that the outer packsging used by some suppliers wss
inadequate to withstand the rigours of the journey to
Monrovia. For example, intravencus fluids originating
from two major manufacturers and contained in 5CCml and
1 litre plastics containers, had been repacked in cpen
wooden boxes because the original cartons had been
severely demaged in transit. Labels on bottles of
benzy! benzoate application had deteriorated badly,
aoparently thrcugh exososure to rain.

The Chief Pharmacist has mede proposals for improvement

of the building by installaticon of s suspended ceiling

so as to avoid the heating effect of the sun's rays on

the metsl roof; and also *the replacement of the

existing air conditioners by one central zir conditionar,
Funds have not yet been made availabiz for imolementation
of these proposals. Although the facilities are not at
oresent satisfactory, it is suggested that some improve-
ments cculd be achieved by sorting and segregeting the
obviously unsatisfsctory, and restacking the apparently
satisfactory products in such a manner ss to avoid further
axposurse to unhygienic conditions.

The stock room of the pharmacy of J.F. Kennedy Hospital
was 3ir conditioned snc storage concditions apoeared to
be rz2zsonably satisfasctory.

The condition of drugs., Cn visiting stcrage depots, the
majority of drugs that were seen appeared, on visusl
inspection, to be satisfactory. The comments thet follow

therefore, refer to & substantial minority that on visusl
inspection slone, sppeared to be of doubtful integrity.

At the National Medical Supply Depot the following were
cbserved:

Intravenous fluids, - some rectangular plastics bottles
were mis-shapen, suggesting exposure to excessive heat
during rough handling, - labels were in Spanish only,
in ccntrevention cf regulations of the Pharmacy Board
of Liberia. Other containers had varisble cuantities
of liquid in them and some were obviously lsaking, -
application of pressure resulted in a fine jet of |
being ejected. The main danger is probably from ¢+
not-so-cbviously lesking containers that mey have b
bacteriologically contaminated.

iqul
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Thioridazine tablets 50mg. Two batches from the same
manufacturer were seen, These were not sugar costed.
Cne batch had a satisfactory polished appearance, the
other was powdery, ~ & clear case of inconsistency in
standards.

Amobarbital capsules 200mg. The lid of the can wes
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 menufacturer whose standard of packaging
wads generally rather poor.

Propranolol tablets 40mg. The name of the product
was wrongly spelled on the label as "propanolol™.
Cne is bound to wonder &s to the degree of control

in manufacture and packing operations when such an error
can occur,

Ascorbic acid tadblets 200mg, Tablets were light 5rown
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 |ikely that many of these would be substandard.

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

Ethsmbuto! teblets 40Cmg. These were of brown speckled
appsarance. They had been supplied by one of the non-
profit procurement agencias. The actual manufacturer
was not named on the label nor wes the date of production
or an expiry date given.

Celcium lactate tablets. These were crumbling, - not
e 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 sarlier in connection with
thioridazine tablets and amobarbital cspsules,

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

Clave's Pharmaceutical Inc.,
Glaxo Liberia Limited,

Mohan's Medical (Liberia) Limited.
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Clave's Pharmaceutical lnc. purchases drugs from about
534 suppl!iers and also some surgical items and cosmetics.
Under the same ownership sre five retail pharmacies of
which three are in Monrovia and two in the provinces.,
Imported products are sold by the Wholesale Division to
Government Institutions, the industrial hospitals and

clinics, the Clave's Pharmscy Group and other retail
outlets,

Glaxo Liberia Limited has in the past ected as a general
importer of pharmaceuticals. However, present policy

is to deal only in products cf the Glaxo Group of
companies,

Mohan's Medical (Literia) Limited purchases drugs from

29 main suppliers as well as surgice! items and some
generic drugs from other sources. The company also has
two retail outlets, The company's catalogue lists

sbout 6C0O medicinal items.

The exact value of medicires imported by these three
companies is not known. However, from informal
comments made by managements, it seems that the toteal
might te around US $2% million.

In addition to the main importers, at least a further 13
of the mainly retail pharmecies import drugs and have in
some cases, sole agencies of well known international
companies. The consultant visited six cf the smaller
importers

The general impression of the import business was that

a good proportion of drugs arose from reliable sources.
There were also however, meny apparently worthless
medicines, for example, a "fortified blocod tonic" of
European origin, specially packed for the African merket,
Perhaps of greatest casuse for concern are the generic

drugs obtained from little-known companies. They are

what may be termed "sericus drugs", for example antibiotics
and other prescription only items. Their quality is

of much greater importance than that of & "blood tonic™".

Prices of drugs in the private sector. Wholesale
orices in Liberia for a selected range of drugs have
been compared with British wholesale prices. British
orices were chosen as a basis for comparison for two
main reasons. Britain is the largest single supplier
of drugs to Literie (see section 3 of this report).
British prices are probably amongst the lcwest in
Nestern Europe. Wwholesale British prices have been
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taken from the Chemist and Druggist Price List for
December 19$80. These are the prices normally paid by
retail gharmacies in Britain for drugs that are tc be
supplied to patients under the Naticnal Heelth Service
scheme. in table 5 & 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
components.,

From table 5 it may be seen that of the 23 comparisons,
the Liberian and UK prices are sbout the same in 5 cases

(plus or minus 1C%). The Liberian price is less in ¢
cases and substentially greaster in 3 cases. I+ may be

noted that the prices of sroducts 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. Wi th
the exception of these Swiss oroducts, wholesale prices

in Liberie seem quite reasonable by European standards.

Since the vast majority of drugs imported for the orivefe
sector are of Western European origin (reflecting the
public's preferences) the comparison with Western Europesn
prices is logical. It is nevertheless, pertinent to

note that in certain countries having a substantisl crug
industry and strong government control, prices are very

much lower. Examples are Egypt, India and Turkey. [n
Sri Lanka tco, even though pharmeceutical industry is
not well developed, prices asre low since all imports are

by the State Pharmaceuticals Corporation, a government
monopoly.

As regards retail prices, in both Britain and Liberis
the retailer normally adds 5C%,

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-concditioned and the temperature seemed to be
satisfactory. Products were stocked in an orderly
manner .

Distribution of drugs. Drugs reach the consumer through

three legitimate routes. These are

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

The privete sector, - retail pharmscies, registered
medicines stores and other outlets as asuthorised by
law Tor certain simple medicines.

The public sector. The Health Facilities of the
Government of Liberia that are supplied with drugs by
the National Medical Supply Depot include :

Hospitals 15

Health centres 4

=)

Health posts/clinics 227

The mission and industrial health establishments. There
are several missions and industrial/mining enterprises
throughout the country that have established hospitals
and other health facilities. These include the Catholic
Hospital in Monrovia, the ELWA Hospital on the outskirts
of Monrovia, the Bong Minss Hospital, Lamco Health
Services and the Firestone Medical Services. Some idea
of the scale of the facilities of the inuustrial heslth
services may be gsined from s 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 tc the Medical Centre, which
is in fact a hospital, there are two Regional Hesalth
Centres equipped to carry out minor surgical operations,
and 42 clinics. The depot of the main Medical Centre
carries on average a8 stock of drugs velued at $125,000.
Annual consumption of intravenous fluids was said to be
not less than 360,000 per annum. Many of the drugs
were purchased locally and brends seen on shelves in the
depot reflected the same variety of sources ss had been
seen in retail pharmacies and government establishments.

[+ is 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. sbout 3C% of Liberia's

entire drug bill,
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The private sector. The Pharmacy Board cf Liberia has
published a directory of Pharmacies and Medicines Stores.
The edition dated November 1%80 shows that there are 32
pharmacies, of which only 4 are located outside Monrovia,
Of 91 registerd medicines stores, 11 are in Monrovia angd
80 arelocated thrcugheout all counties and territories of
the country. In the cases of only 3 of the Monrovia
pharmacies and one provincial pharmecy, pharmacists had
not been asppointed at the time of publication of the
register. Thus, in this respect, good progress has been
made towards implementetion of legal requirements.
However, pharmacists are not always in attendance when
pharmaceutical services are rendered.

Pharmaceutical manpower and education. The Directory
of Pharmacies and Medicines Stcres published by the
Pharmacy 3card of Liberia in November 1980 showed that
there were 38 pharmacists registered in Liberia, of which
10 were Liberian nationals. There were over 50 registered
dispensers.

There has been under considersation for several years s
orooosal tc establish a School of Pharmacy in Liberis

which might also serve neighbouring countries. A study
carried out in 1979 indicated that there was no possibility
of Liberia poroducing more oharmacists than it needs.
However, the study did not go so far as toc estimate the
cost of training of pharmacists, nor did it establish

that the pharmscists gradusting could be asbsorbed. (1+

is necessary to distinguish between a country's needs

and what it can afford to pay for). !

In the opinion of the writer, the ides of training high
calibre pharmacy technicians tc meet the res! needs of
general practice pharmacy, particularly in the rursl

areas, has much to commend it, since there are meny

aspects of the training of greduste pharmacists that

have little relevence to the every day problems of &
pharmaceutical dispensing service. However, such a

policy appears not to be fevoured in Liberis. I+ 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 {acilitate recognition

of the general degree course as satisfying the requirements
of the oversess School in part fulfillment of its
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conditions for enrolment for further studiess leading

to an honours degree. Liberian graduates wou!d then be
able to proceed to study specialised subjects such as
pharmaceutical technolcgy, quality centrol or microbiology
which would be relevent to the hoped for developments in
manufacture and quality control.

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

The absence of an effective regulatory authority,
The ready availability of potent drugs.

The psucity of professional and sub-professiona!l health
personnel to prescrite 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 ares of
Monrovia.

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

I+ was cobserved that pharmacists and dispensers play s

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. I+ is pertinent to quote from "The
Extra Pharmacopoeia, Martindale" on the dangers and

| imitations of these two drugs :

"Dioyrone. 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 agranulocytosis 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 suitable."
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"Chloramphenicol. Toxic effects, the most serious
toxic effect of chlcramphenico! is its depression of
the bone marrow which can tske two forms. (The first
is not reproduced here). The second and apparently
unrelated form of bone marrcw toxicity is severe,
irreversible and often fatal aplastic anaemis which

is reported to have an incidence of 1 in 20,000 tc

1 in 100,000. Uses. The liability of chlcramphenicol
to provoke life threatening toxic effects, particularly
tone marrow aplasia, severely limits its clinical
usefulness. I+ should never be given for minor
infections and regular blood estimaticons shoulc te

made during treatment. Typhoid fever and similar
salmonellal infectiors are the prime indications for
thke use of chloramphenicol ....".

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

A proposed medicines policy. The ultimate objectives
of any reslistic medicines policy must include the
following

(i) Medicines must be effective. i.e. of proven
therapeutic value and proper pharmaceutical
quelity.

(i) Medicines must be free from undue hezards and

side effects in relstion to the severity of
the condition that is to be treated.

(ii1) Medicines must be used in & rational manner
so that they may achieve their potantial
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, &
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 aporopriate for the health
orofessions and the general public; and fo ensure
that medicines are available, properly presented to
the patient/consumer, are of the required quality and
a8 realistic price. The term "realistic price” is
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intended to convey the ides of a price that takes into
consideration the legitimete interests of both vendor
and purchaser. A price has to be paid for quality and
it is, therefore, not necessarily in the interests of
the patient to use the cheapest drugs.

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

Lega! and enforcement section, including an inspectorate.
Medicines evaluation and licencing section.

Drug information services section,

Medica! supplies procurement section.

Pharmaceutical *testing |sboratory.

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.g9., whether a prescription written
by a registered medical practitioner is required.
Prerequisites for the successful applicaetion of such a
regulatory system are thst the country has adequate
orofessional and sub-professional healtn manpower to
operate it and that the regulatory authority has an
effective means of monitoring compliance. Only four
pharmacies serve the estimated 1% million people who live
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 & sense of responsibility and
self-discipline on the part of the participating health
personnel . To devise & scheme appropriate to the
circumstances pertaining in Liberia will not be an easy
task. Perhaps the World Heaith Organization could
offer assistence based on experience gained in other
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developing countries. The foundation would then be
laid fcr the more rational and less dangerous use of
drugs. Cne specific proposal only will be made here

on this topic, that is the establishment of a "hospitsl
use only" category of medicine. This might be the
logical classification for oral chloramphernicol products.
Dipyrone, if its use is to be sanctioned at all, should
clearly be restricted to this category.

Concerning the quality of drugs, asdequate standards are
readily available ir the many National and Regional
Pharmacopoeias and the International Pharmacopoeisa.

(see also section 7.5.2). Standards for products not
described in such pharmacopoeias, - the many propristary
medicines, should eventually be lsid down in a specification
forming part of the Product Licence (see section 7.2).
Meanwhile, general standards may be relsted to the label
declaration of content. The recognition of pharma-
copoeial or general standerds masy be embodied in the
legislation together with a code of practices for the
nandling and storage of drugs which may be based on the
Wor!ld Health Crganization's publications :

Good Practices in the Manufecture and Quality
Contro! of Drugs (2)

Quality Assurance in Pharmaceutical Supply
Systems (3)

dith such standards and codes given lsgal status, the
inspectorate (see section 7.4) and the quality control
laboratory (see section 7.5) would then have referance
points by which to determine whether there had been 3
transgression 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 defective as to warrant such action.

It is recommended that a Lega!l and Enforcement Section
be established at an early stage in the development of

a8 Pharmacy Administration. Ideally, i+ would be headed
by & person having qualifications in both pgharmacy and
law. lts functions would be to reviaw existing

legislstion and prepare draft revisions when circumstances
appeared to warrant any change, to plan and participate

in inspections and sampling of medicines, and to take
aporopriate action when products or pharmaceutica!
practices failed to meet the required standards.
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Evaluation and licencing of medicines. The thorough
evaluation of medicines is a major task which it would
be unrealistic for any small nation to undertake aslone.

However, a8 workable evalustion and licencing system can

be established at modest cost by tasking into consideration
the decisions of licencing authorities in the major
pharmaceutical manufacturing countries. The licencing
authority of the country of the drug's origin cen be asked
to provide a "free sale certificate", i.e. s document
stating that the products has been approved for sale in
th- country thst is offering to export it. It would

then remain for the Liberian authority to ensure that

the product as offered for sale in Liberis was edequately
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/with
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 asnother small developing country,

a8 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 {irst gives a useful measure of control, =and,
because of its simplicity, can be implemented during &
oeriod of as little as one year.

The tnree phases are

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

(ii) Screening of manufacturers based on information
given by the applicant in acccrdance with s
questionaire, as well as any other information
available to the licencing wuthority. A
"anufacturer'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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(i7i) Rescreening of all products on the basis of
more detailed information supplied by the
manufacturer/importar in answer to 3
questionaire, issue of e Tull Product Licence.

Fees for licences may be charged to aspplicents, 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 fo this reoort.
Phase 2 is also outlined, however, Phase 3 would be more
appropriately considered when a start has been made on

r

inplementation of Phase 1. Folicy on licencing fees
is discussed briefly in section 12.1 of this report.

Assessment and licencing of manufactursrs. There are

tremendous differences between manufacturers in their
levels of technical competence and in their integrity.
These differences will not necessarily be reveealed by
the laboratory examination of an occasional sampls of
their products, An importing country is, therefore,
faced with somedifficulty 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 .crporations
have the required tschnical competence. Although
sometimes allegations are mede that such menufacturers
export substandard drugs to countries not having the
means to test them, it seems to this consultant rather
unlikely thet companies of these groups would risk their
reputation by exporting seriously defective drugs.

Of the not-sc-well-known manufacturers there are,
undoubtedly, many very reiisble producers of genmeric drugs,
whose prices may be attractive although not the cheapest,
There are also those suppliers who may be manufacturers,
but are perhaps slso 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 mejor manufacturers. Often, but unfortunatel

not invariably, the name of the manufacturer is made known
tc the purchaser.
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In the assessment of overseas manufacturers, the
Liberian Pharmacy Administration may seek the help

of the regulatory suthority in the country of the drug's
origin, by requesting 8 statement certifying that the
intending supplier is the actus! msnufacturer of the
product in question and operates under the surveillance
of that requlatory authority. As in the case of
evaluation and licencing of medicines, a simple schems
for the assessment and iicencing of manufacturers is
presented in annex 1 to this report.

Inspection. The present law, Chapter 67 of the Public

Health Law, mekss provision for the inspection of
"licenced establishments”, i.e. those establishmenis of
the private sector that are licenced for wholesale and
retail desalings in medicines or for their manufacture.
It does not make provision for the inspection of
astablishments in tre public sector. In Yact, there i
not at present an inspectorate constituted to carry cut
these duties.

S

I+ 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 aporehend street hawkars of medicines. I+ is

the consultant's general finding in many countries,

that the cualities of competance and self discipline

are squally likely to be lacking in the public and
orivate sectors, hence the need {or a uniform standard

of surveillance.

The presently existing legally constitutad establishments
that wou!d need to be inspected is summarized :

Public sector 266

Private sector 123 retail or retail/wholesale
4 ourely wholessale

Mission hospitals

Industrial health complexes

ot medicines arriving at seaports ind airports. There
is need for a permsnent inspectorete which would be
responsible for planning the inspection programme,
maintasining records of observations, and initiating any
¥ollow up action that might be necessitated as a result
of an inspection,

Additionally there shouid be surveillance of the handling



7.5

(26)

The inspectorate should consist of pharmacists having
at least three years post-graduas“e experience which
would include time spent in retail and/or wholesale
pharmacy.

Actual inspections of the legally operating orivate
sector estsblishments should be carried out by a smell
ad hoc team which would include at least onz member of
the permanent inspectorate as well as other pharmacists
who might be nominated by the Pharmacy Board or the
Pharmaceutical Association. when opharmaceutical
marufacture is started in Liberia, this too should be
subject to independent surveillance. However, the
inspection of pharmaceutical plant and operstions
requires long experience of pharmacsutica! manufacture
and quality contro! procedurss in industry. bt is
suggested that the most aconomically effective way of
achieving that surveillance would be to request the
services of some overseas organizastion such as the
inspectorate of one of the Eurcpeen national reguletory
authorities. This is discussed fur*her in secticon 8.4
of this report,

A laboratory for testing medicines. In order to
ascertain whether medicines conform to "generally
acceptable standards", access to laboratory testing
facilities is essenticl, That access may, in principle
at least, be either through the establishment of a
competent local (national) laborstory, or by the use

of a reputeble overseas commercial lzboratory. The
adventages and convenience of having & national
laboratory are self evident. However, the cost of
testing is substantial, and only if & naticnel laboratory
is conducted in an efficient and business-lke manner, is
it likely to compare favourably on economic grounds with
the "best buys" from overseas commercial lzboratories.
The fees charged by such commercial laboratories provide
& useful reference point in assessing the visbility of
a National Laboratory Project and so examples will be
guoted in this study,

Geners! functions of @ pharmaceutical testing laboratory.

Samples may be submitted to s pharmaceutical testing
lsborstory from & veriety of sources for a variety of
purposes other than what is the prime purpose of +he
present study, i.e. the assurance of guality of medicines
to the consumer. Thus, in a public or governmentel

laboretory, samples maybe submitted by the police, customs
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authority or the courts to estsblish the identity or
nature of & material, This micht include the
identification of narcotics. The gquality control
functicn itself may be broken down thus :

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

Samples taken by the government inspectorste because
there is some specific reason to suspect the quelity,

Samples submitted by the medicines licencing suthority
when considering an application for the marketing of
a product,

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

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

A pnarmaceutical testing laboratory in pharmaceutical
industry will be called upon to carry out seversl
routine tasks as a service to that industry such as the
control of water at varicus steges of its tresatment for

use in pharmaceutical processing and as boiler water.
Control of liguid and gaseous effluents &s well as contro!
of tte environment for manufacturing processes are important
functions of the industriel pharmaceutical testing
laboratery.

Pharmaceutical testing. Samples of medicines are tested

in pharmaceutica!l laboratories for conformity with accept-
able standards. In the case of & regulatory lsboratory,
those acceptable standards are generally as laid down in

¢ pharmacopoeisa. When a product is not described in &
pharmacopoeia, then it may be examined for conformity with
a specificetion that has been provided by the manufacturer
along with written standaerd methods of snalysis, and has
been accepted by the registration suthority at the time

of granting a Product Licence. Alternatively, until
such time as full (as distinct from interim) Product
Licences can be issued, semples may be examined in
accordance with logical requirements based on the label
declaration of content and general standards for thke
particular dosage form, e.g. the general pharmacopoceial
recuirements for injectable products.
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Specified and implicit stendards generally include the
following classes of reguirement

A description of appearance with which compliance
may be mandatory,

Test for identity.

Tests for defined impurities that might arise from
the manufacturing process or &s & result of
deterioration.

An assay for strength or potency.

Additionally, depending on the neture 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 disintegrates within & specified
time under controlled conditicons, or alternatively,
liberates a defined minimum proportion of the active
ingredient(s) under controlled conditions, (the
dissolution test).

Tests that products for injection or for soplication
to the eye are sterile,

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

Tests that products are not unduly toxic.

Laboratory facilities and personnel requirements. To

carry out the asbove mentioned classes of test, s laboratory
is usually divided into sections having appropriate
equipment and suitably qualified and experienced

professional personrel. Typically, these sections would
include

chemical analysis section,

physical instrumentstion section,

sterility and general microbiology section,
microbiclogical assay section,

oharmacology section.

The chemical and physicel instrumentation sections may

be combined together under the direction of & single section
head. Similarly, sterility and general microbioclogy may

be combined with micrchbiological assay and perhaps also



7

.5.4

(29)

with the pharmacolcgy section in a small laboratory.

The pharmacology section would normally cerry out only

a limited range of routine tests such as pyrogen testing
and freedom from undue toxicity. Pharmacopoeial
monographs for some products such as insulin, digitalis
etc. require biclogical tests involving small animals.
Such tests are more efficiently carried out in speciclist

laboratories in which they become a routine. The
economics of the control of biologicals is discussed in
section 11 of this reoort. However, in contrast to

such biological testing, the microbiological potency
testing of antibiotics is a routine which cen and should
be establishzed in all but the simplest of pharmaceutical
quality control laboratories,

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.

The laborstory's mandate. The examination of some

samples might present a substantial work load to s
|aboratory and yet be of relatively little value tc the
recipient of the reoort. Examinetion of samples can

be a costly business and should not be undertaken
unnecessarily. To enasble the laboratory to carry out
its role effectively and efficiently, it is necessary
that it shoulc have defined terms of reference. These
would define the manner of taking of a sample and its
submission tc the laboratory and would require the purpose
of the asnalysis 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 sifustion where the wrong

test has been applied to the wrong sample for lack of
background informetion being provided along with the
reguest for analysis.

For surveillance of prcducts on the market, complete
control by testing every batch of every product is

both impracticable and unnecessary. Samples for testing
should be taken in sccordance with & programme agre d
in the Pharmacy Administration by all parties conce 1ed.

in this way, effort could be directed to the examin.tion
of those products known tc be liable to deterioration,
or in which failure to conform to standards cou!d have
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unfortunate consequences. The programme would ensure
that some producis 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 suppliers would be made eawsre
that surveillance waes resl. A sampling progremme should
be designed so a&s to ensure the exsmination cf several
similar samples at the same time, thus enabiing the
laboratory to work efficiently.

Prosoects for pharmaceutical manufacture in Likberisa.

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 estavlishment of & naticnal
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 2 "non productive" organizaticn
such as a Pharmacy Administration and sssociated Quality
Control Laboratory were, in the forseeable future, quite
negligible. Arising from discussicns with officers of
the Ministry of Health and Social Welfare, *+he Nationel
Investment Commission, as we'!'l as UNIDO/UNDP permanent
staff officers in Liberia and the West Africs Region,

a concect of paralle! develooment of production and
quality control was evolved. The concept envisages an
overal!l programme in which production and quality control
offer mutua!l support. At this stsge the concept is of
necessity loosely defined. I+ may be developed further
through studies that would aim to estsblish a realistic
basis for collaboration between the private and public
sectors in providing quality drugs for the country's
health services.

A tentative programme for public/private sector colleboration.

The progremme envisaged comprises the following main
points
i) The establishment of & central body (that might

be 8 public corporstion) having strictly
defined terms of reference. Essentially these
would be to procure, or to errange for the local
manufacture of a limited range of drugs in small
independent production units. This range,
which would be reviewed from time to time,
would include only those drugs that are regularly
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ourchased in large quantities and/or there is
reason to suppose could be with asdventage
manufactured locally.

The centrsl body would support locs! production
by guaranteeing s market for basic drugs for
the health services at reaglistic prices. It
wou'!d give guidance in production programmirg
and assistence in procurement of raw materials.
(As a public body it would prcbebly qualify

for assistance in procurement by organizaticns
such as the non-profit iInternaticonal Dispensary
Association of Amsterdam). ln additicen to
supplying drugs to the Government health services,
the central body could supply other non-grofit
services such as the mission and industrial
hospitals and to similar bodizs in neighbouring
countries,

A produc%?on/serv?ces complex is envisaged in

which the central body would provide a complete
quality contro! service to severa! independent
manufacturers of specific ranges of pharmaceutical
oroducts, For example, the following separate
orivately managed sroduction operstions might be
conductad :

intravenous fluids and water for injzctions,
tablats and capsules,
liquid preparations not required to be sterile,

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

It would be logical for a!ll 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, znd also plant
might be owned by the central 5o0dy and leased

to the individual private manufacturers.

Preliminary discussions with representatives of
the National lnvestment Commission {(NIC) in
Nonrovia indicate that capital financing for

such a venture might come initially from the

NIC (which currently has funds thast mey 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 all medicines (imported and
locally produced) could orovide con-going
support for the Pharmacy Administration and
the laboratory services that it wculd utilize.
Cn the basis of 179 figures for imports, &
levy of only 1% would provide an income of

US 282,000 per annum. Qality control,
engineering maintenance and other services to
be provided by the central body woul!d be poaid
for at a realistically economic rats by the

Ie

participating individuel manufecturers.

(v) The privately managed production units would
undertake to produce pharmaceuticals in
accordance with a programme to be agreed with
the central 50dy, and that these would be
delivered promptly, in the required auantities
and be of the required quality. dith the
oossible exception of the intravenous fluid
eroducing unit, they would be free to uss soare
capacity and/or acquire additionsa! cepacity to
manufascture more lucrative products for the
private sector. However, such production should
still be subject to the same quality control
surveillance.

The economics of local production. To reduce the
financial burden of the drug bill cn a8 health service,
the local production of a range of widely used oharme
-ceuticals seems an attractive proposition. Apart from
the potential savings there are other advantaacss, - 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
employment is created in the pharmacsutical opera‘tion
itself as well as in ancillary industries, e.g. in the

oroduction 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 relisble sourcss,

but only in a competently managed operation in which
production levels are such as to provide for & high degree

of utilization of plant and staff capacity. It is
essential to inspire confidence in the quality of the
oroducts and to maintain that confidence. Failure to

do so would be likely to restrict sales tc & great extent
to the "captive market", i.e. in Liberia, the National
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liedical 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 aquality control

function. Provided that ail parties concerned are

aware of the pitfalls and recognise that strict quality
control is to their advantasge, then prospects for success
seem good.

A range of products is envisaged in which many are not
particularly lisble to deterioration. This provides

a further safequard for the reputation of the organization,
oarticularly in the early years of its ooeraticn. This
tentative range of products is shown in Table 6.

Proposals concerning oharmaceutical manufacture in Liberis.
I+ is proposed that & detailed study be undertaken with
the following objectives

(i) To assess the range of products that might be
sroduced 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
countries.

(i1) 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 personnel, basic engineering services,
equipment for manufacture and quality control,
| sboratory and office furnishings and office
equipment and their costs.

(i1i1) To assess the personnel required for the success
-ful 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 guidance.

(iv) To postulate an annua! production programme
specifying quantitizs 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 salarias/wages.
Estimate the necessary investment in working
cepitel (mainly capital tied up in rew and
in-process materials). From this data to
estimate the ex-factory cost of each product
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for the time when full production capecity
has been attained.

A study such as proposed above would, in fact, be an
extension of the present study in which detailzad
proposals have been made concerning all aspects of the
quality control operation other than the lsboratory
building and its furnishings. The study could be
carriad out by a small team being drewn from, or having
sccess to the required disciplines including pharmeceut
-ical production and quality control, enginezsring,
architecture and economics, so as to provide a reslistic
-ally considered view of all aspects of the proposed
project.

External quality surveillance of pharmaceutical manufacture.
Despite being planned to have an effective intsrnal

aual ity control system, that system can only be as good

3s 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. I+ is desirable, therefore,

that operations of manufacture and auality control should
be reviewed periodically by an independent assessor.

In countrizs having a large or even & modersts sized

industry, this surveillance would normally be the respons
-ibility of the Pharmacy Administration. However, in
a ccuntry having such |limited production facilities as

are proposed for Liberia, it wouid be quite impracticable
and uneconomic to have even one person trained to carry
out this task. Accordingly, it is proposad that outside
assistance be sought in this matter. An annual review
or "quality control asudit" should be carried out. This
might be carried out by overseas commerdal consultants,
Alternatively, the regulatory authority of some other

government might be prepared to do the job. The Govern
-ment of Liberia might aporoach the European Insoection
Convention to explore this possibility. This is, in

any case, 8 service that would have to be paid for and
so the Pharmacy Administration should make aporopriate
orovision in its budget.

Pharmaceutical oroduction, - a preliminary cost forecast.

In section 8.3 of this report it has been proposad that

3 feasibility study be commissioned regarding the 2stablish
-ment of opharmacautical manufacture in Liberia. The
results of such a study would indicate the potential

work load from the menufacturing enterprises on a auality
control laboratory. This weuld provide a basis for
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realistic estimation of costs of testing and thence to
costs of the entire quality control operation, and of
the Pharmacy Administration. In the meantime, it is
instructive, and can give some guidance to decision
makers, to present the results of & preliminery

estimate of possible costs and means of financing.

Pharmaceutical products that might be manufactured
in Liberis. Consideration could be given to the
manufacture of the items listed in table 6. These have
been selected for one or more of the following reasons :
(1) They are used in lsrge cuantities in Primary
Health Care.
(i1) They are bulky and so substentia! economiss
in transportation costs might accrue.
(ii1) The manuafecturing orocesses are, in gjeneral,
straightforward. However, an =2xcsption to

this generalization is the manufacture of
intravenous fluids for which the process must
be strictly controlled.

. Rased
87, some
cti

Possible capital costs and production capascitie
on experience in another developing country i
indication of capital investment costs and orodu
capacities may be gleasnad. Table 7 presents these
indications for fixed capital investment. Thase would
be updated in a feasibility study to take into consider
~ation the actua! production capacities selacted, and
estimated building and eguipmant costs for, say, 1922.
Additionally, costs of transfer of technology, training
orogrammes and working capitsl ars major items to be
considered.

The basis for the figures quoted in table 7 is shown

in annex 2 to this report. In the case of the proposed
intravenous tluid plant, more deteil is presented in

annex 3 based on the experience of the International
Dispensary Association of Amsterdam which is currently
establishing such a plent in Vientisne for the Government
of Laos.

Procoosed structure for a Pharmacy Administration. lhe
main branches of 3 Phermacy Administration relevent to
the present study were detined in section 7 ot this report.
In the structure proposed for Liberia, beczuse of economic

:
constraints, the guality control laboratory woulgd not be
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an intesgral part of the Pharmacy Administration but

would be pert of an independent body as envisaged in
sections 2 and 3.1 of this report, and would 5e under
contract to provide analytica! services to thz Pharmacy
Administration. Such s system is not without orecedent;
in Britain, for example, tes*ing of medicines for the
regqulatory authority is undertcken by the Pharmaceutical
Society (the professiona!l body of pharmacists) in
leboratories specialliy established tor this ourpose in
tdinburgh.

1he proposed s*ructure is shown diagramatically in figure 1.
ihe descriptive title "Pharmacy Administration" will
continue to be used in this reoort, although the Government
may wish to give it some other name such as "Directorate

ot Pharmacy", indicative ot its status. I+ is suggested
that its Director should report dirsctiy to the Minister

of Health, He or she would be suoported and advised by

the 2xisting Pharmscy 3o0ard and may at the same time hold
ottice on that 3oard. The tunctions and statting ot the
various sections could be as tollows :

(i) Legal and entorcement section. lts functions
would be to review and update legislation as
required, to cefine circumstances in which
recall of oroduct batches from the markst would
be warranted, to cefine circumstances in which
withdrawal of a oroduct trom the market would
e justifisd, to detine penzlties for transgression
ot Pharmacy Laws. I+ would include an inzpect.
-orate which woul!d plan the surveillance crogramme
and participate in it as indicated in section
7.1 and keep records of al! inspections. The
head of the section would be supported by tweo
oharmacists initially but further expansicn of
the team would be expected within & few years
time. For inspection duties outside #onrovisa,
one vehicle and & driver should be allocated.
Travel within Yonrovia could be more economically
orovi‘ed for by a dasily allowance for texi fares.

(i1) Medicines evaluation and licencing section.

To prepare (in conjunction with a consultant)

a detailed programme for eveluation of medicines
currently being imported into Liberia, or which
it might be propcsed to import or menufactire

in Lideria. To evaluate medicines in accordance
with that programme and issue l!licences for thosse
that are approved, authorizing their merketing.
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To prepare a detailed programme for the

evaluation of overseas manufacturers/suppliars
of medicines, toc evaluate them in accordanc

with that plan and issue !icences to those

that are aporoved, thus germitting the import

of their products subject to the granting of

an Interim or Full Product Licence. To issue
licences for pharmeceutical personnel znd
premises as is currently done under the direction

of the Fharmacy Bosard.

The head of the secticon weculd be 2 pharmscist
referably heving & special intersst in pharme
-cclogy. He woulc be supported by one other
oharmacist.

(iii) Crug informetion secticn. To promote aware
-nzss of the rorrect usage of drugs and the
hezards of their misuse. Cne pharmacist,

oreferably having a special interest in pharms
-cology woulc be appointed to thic section.

He would collect dats from various sources
inciuding the Wor!d Heslth Crgannza%?on through
its regular publications, and would issue
bulletins to physicizns, pharmecists and other
health personnel at appropriate levels. He
woulg arrznge for oublicity on crug use and
misuse thrcugh media such as racic, teslevisic

~

etc.

(iv) Procurement and distribution. This section
woul!d be the presently existing National Nedicsa!
Supply Depot. lts functions would be basically

unchanged.

(v) Registry and secretarial pool. Apart from the
Directcr's personal secretary, it is suggested
that typing and secretaricl services be provided
by a8 pool end that &!l documentation relating
tc licences, inspecticns and disciplinary action
etc. be kept in a Registry. The head of the
legal and enforcement section might also be

nominated as responsible for thke Registry. A
secreterial staff of five is suggested for the
pool .

The relationship between the Pharmacy Administration and
a proposed phermeceutical production/testing body (as
described in section 8.1 of this recort) is also shown
in figure 1 by the dashed arrows numberesd (1) tc (4).
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These represent :

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

(2) Samples submitted in accordance with a plenned
sampling programme of merket surveillance cr

taken exczotionally by the inspectorate for
specific reasons.

(3) Samples examined as & service to the procurement
re- .d . . L . l +. r
office to provide guicance in tre seiection o]

sources of supgly.
(4) Products manufactured for the oublic health service.

Fees would be payable by the Pharmacy Administretion for

the services (1) to (3) as well as Tor the products (4).

Proposals for staffing of the Pharmacy Administration

and possible salary costs ares presented in table 2,

A training programme would be necessary tco enable
professional personnei tc gain experisnce in the various
aspects of pharmaceutical regulatory affairs. A suitable
orogramme is outlined in annex 4 to this report.

Plenning a laboratory for Liberia. In planning the

facilities and staffing of s laboratory for Liberig,
consideration has been given tc its primary function,

i.e. control of the propcsed menufacturing programme

and surveillance of drugs on the market and health services,
in particuler, the list of asbout 402 items normally stocked
by the Nationa!l Medical Supply Depot. Cf these 4CC, only
18 items are "biologicals" the term given to immunclcgicals,

gleand products such as insulin and blcod products.  The
testing of biclogicals generally involves biolcgical
assay using small animals, often in large numbers. Such
testing is expensive. To illustrate how expensive, 3
comparison is given of typical orices charged for these
tests by commercie! laborstories in Britain :

(1) A "oharmaceutical", - tetracycline capsules;

full tests in accordzsnce with the mcnograph

of the 3ritish Pharmacopoeia, (this includes
s microbiological potency test),
Fee £4C.0C (296)

A "biclogical”, - insulin; potency test only,
in eccordance with the monogreph of the
3ritish Pharmacopoeis.

Lan
—

-

Soonpt

Fee £250.00 (3400)
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Riclogicals form a very smal!l part of tote! medicinal
imports, figures obtzined from the statistical rescercs

of th2 Ministry of Planning and Economic ~ffairs shoased

the totel value of biologicals imported in 1973 to te
353,240 only, or less than 1% of total medicinal imports.
t+ seems therefore, that the most economically practicable
way cf ensuring their acuality would be to purchsase only
from reputable sources and ensure thast storage and handling
conditicns in Liberia were such as tc minimise deterioration.
For this reascn, the level of capsbility that is orocpeosed
for biological testing is minimal. For the contro! of
intravenous fluid production, it is proposed that the
Limulus amoebocyte lysate (LAL) test be used reather tran
the rabhbit 25t for pyrogens.

To assess the facilities needed for tre chemical, physical
and microbiological testing of the pharmacesuticel products
stocked by the National Medica! Supply Depot, & detailed
study of the relevent pharmacopoeial monographs has been
carried out. Simiterly, the monographs of raw materials
(active ingredients and excipients) needed in the manuf
-acture of the range of products proposed for local orod
-ucticn have been studied. Ar'sing from these studies,
detailed lists have been drawn up showing the necessary
laboratory gereral equipment and insfrumen%afion, chemicel
reagents, microbiclogical media, standard reference
substances and microbiological cultures., Policy hes

been to include almost every item needed fcr full oharm
~acopoeial tz=:zts on the range of products considered.

Some additional items are included based on general
knowledge of the type of miscellansous tasks thet the
laboratory might be called upon tc undertake.

The result is an overall plan for a lasboratory with guite
comprehensive facilities for chemical, physical and
microbiological testing. A programme for phased develoo

-ment is presented in section 11,2 in which the acquisition
of physical facilities would proceed at a pace concordant
with the development the personnel treining programme.

The cost of chemica! reagents, microbiologica!l media
etc. is smal!l compared with the overall cost of the
lsbcratory, It is suggested therefore that virtually
all these shou!d be purchased in the first phase so that
a8 situaticn does not arise whereby test cannot be

a
carrizd out for the lack of a reaqgent costing as little
as 35. Therea wouid be some logical!l excegtions, thus
reagents for use only in gas/!icuid chromatograpghy should

oe purchased only when the decision to acguire the



(L0)

instrumentation has been tsken in the later stages of
deve!opment.

Although the materia!l facilities proposed are qguite
comprehensive, only items which it is belie+ed can

be justified economically have been includad.

An atomic sbsorption spectrophotometzsr has not teen
included; the initial cost of the instrument is high
and it is expensive to operate due to the high cost and
relatively short lives 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
tosd for it.

The need for ghasing of development. then an analyst

reports that a sample conforms to the required specif
-ication, his decision is very rarely questicned. In
contrast, when his report is unfavourable, it is quite
commen for doubt to be cast on its validity. In s
manufacturing operation, production pharmacists often
genuinely find it hard fc believe thet their oroduct

is outside specification. in other situaticns, the
recipient of the unfavourable report may just hope,
without reesonable grounds, that the analyst is in error
and so demand & retest or & second opinion.

I+ is a serious matter for the analyst to be found wrong
since it jeopardises his reputation. The wise analyst
therefore makes every zffort tc safeguard his reputation
and that of his laboratory by checking and reschecking
that his results are valid before issuing an unfavourable
report. It is, of course, =qually undesirable to issue
a favourable report on & substandard sample.

To avoid the possibility of error, it is necessary to
establish a discipline within the laboratory whereby i+
is ensured, for example, that the performance of balances
and other instruments is raegularly verified as being
within acceptablzs iimits, thst reference standards and
reference solutions are correctly calibreated. b+ 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 microbiological assay of antibiotics

and also to recognise the potential sources of error thar
are not revealed by the statistical fests. Many other
examples could be quoted. In other words, tke analyst
must take nothing for granted if he is to avoid errors.
An interns!l system of quality control for the operations
of the laboratory itself must be established.
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Designing such & system together with the necessery
documentation is the first step. Ensuring that steff
of the laboratory are aware of the necessity to observe
the requirements of the system and are competent tc
carry them out is the second step. Finally, the Hsed
cof the Department must have sufficient confidence in his
senior support staff to delegate responsibility. It is
for these reascns particularly, that in a davelcping
country where appropriately qualified and experienced
staff may not be available initicily in the required
numbers, development of the laboratory should be phased
and proceed at an appropricgtely moderate pace.

Proposed organizaticnal structure and phasing of

develcoment. The structure and phasing tnat is proposed

I

nere aims to first establish a basic capebility

. for &
useful degree of contro! of products on the merket, as
well as contro!l of the proposed manufacturing facilities

for tablets and non-sterile liquids. This would be
achieved in phases 1 and 2 dealing with genera! chemical/
ohysical and microbiclogical assay respectively.

Phases 3 and 4 relate to specific procduction activities,

i.e. oral rehydration salts and intravenocus fluids
respectively. The laborateory is further develcped to

a level at which it could provide s guite comorechensive
service by the additicn of infra red spectrophotometry

and gas/liguid chromatography in ohases 5 and é respectivaly.
Also in phase 4, facilities for a limited renge of routine
oharmacological tests may be added.

The development of the laberastory is shown in table 9
which summarizes estimated costs of equipment and materiels

as well as personnel requirements for each phease. 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 tc be expected that
there woul!d be indistinct divisions of work bstween the sub
-sections. A possible scale for staff salaries is given
in table 1C.

A programme for transfer of technology and further fraining
would ensure that expertise and administrative skills would
be develooed alongside physical facilities. The programme,
which is presented in annex 4, assumes that the scientific
cersonnel are of bachelor degree status and witrout special
-ized exgerience in pharmaceutical analysis.

timsted operating costs, quality surveillance. in this
i

on, estimates are prepared of the costs of operating
auality control lsboratory and ccsts of those sections

the Pharmacy Administrztion other than the
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already functioning procurement section (The Naticnal
Medical Supply Depot). These estimates ars based on
certain assumptions of which & msjor factor is the
scostulated production capacities of the various manu
-facturing units that have been indicatzd in table 7.
B8reaking down these individual capacitias into batch
izes that are related to proposed plant capacity, it
is readily estimatad that there would be 14690 bstches
per year. Additionally, it is supposed that the Pharmscy
Administration would submit four samples on average on
each of 240 working days, i.e. %60 samples per year in

- 0

an agreed market surveillsnce programme, The procurement
section might also submit another 800 samples for evaluation
orior to selection for purchase, “"buying samples”. As

s service to the manufacturing complex, the laboratory
might also be called upon to examine boilar weters daily
(240 samples) and effluent wezskly (50 samples). Sempl=as
may vary very substantially in the amount of anaiytical
effort entailed in their examination. Accordingly, for
costing ourposes & number of "cost units" has been
allocated to the various types of samola. This is some
-wnat arbitrery but has & logical basis that may be
illustrated by a few examples.

intravenous fluids, which raquire chemical, sterility
and pyrogen yests, have been allocated the rather high
figure of 130 units. Cra! rehydration salts, for which
the analysis would be & very recetitive routine inveolvin
only chemical/physical tests, have bzen allocated 67 uni
Sampl!es from the Pharmacy Administration's market
surveillance orogramme, because they will be variad and
less z2menable to routine treatment, have bzen allocatad
2C0 units.

-~
i
-~
Y
Y

S.

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

169C + 2580 4+ 800 + 240 + 857 = 3740

or about 16 samples daily for each of 240 working days

on average. In fact, for each production batch thers
will be more than onz test on average. This will be due
to the examination of rew materials, packaging materials,
intermediates as we!l as in-process controls. Some of
theze tests will be very simple, such as the determination
of oH or refrsctive index. Rather than attempt to
evaluate this in deteil, an additiconal number of cost units
has been added and is described as "cost units other
services". This amounts to an extra 507 for all product
grcuos other thsn intravenous fluids, in which case it
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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 snalytical services to production. This may

be squated roughly to an effective increasse of 780 samples
as a8 service t- the manufacturing units, thus bringing
the effective total to 4520 semples per annum. The
oroposed 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 annus! cost of running the laboratory
are shown in table 12 and tote! £250,770. The allocation
of cost units to the various laboratory services was shown
in table 11 to total 533,500 cost units. Thus, 533,500
cost units correspond to 3250,770 so .nat one cost unit
egquals 80.47. if an actual charge of 20.50 were made

for each cost unit, the laboratory would operate with a
small safety margin. The cost to the Pharmacy Administration
for analytica! services in connection with the market
surveillance programme would then be 394,007 oer annum.

It is of interest to note that the estimated charge for
the examination of cne samples in the market surveillance
programme is A100 (2C0 cost units). This may be compared
with the commercial price for the examination of a typical
sample, - ftetracycline capsules that was quoted in secticn
11 as 396, It is concluded that this costing system has
orovided 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 3273,725 ocer annum.

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 lasboratory's charges can be estimated as

Production Units $133,750
Pharmacy Administration (Requlatory) 3 94,000
Pharmacy Administration (Procurement) 8 32,000

I+ is suggested that the various production units and
the two components of the Pharmacy Administration be
required to enter into an agreement with the lsboratory
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to pay an annual minimum fee for which the laboratcry
would undertake to provide the essential services.
dithout such guaranteed income, the lsborstory could not
be an 2conomically viable proposition.

The production units, being run on commercial principles,
should have no difficulty in paying for the essentizl
sevices provided that their material facilities and staff
are utilized efficiently. The 832,000 or thsreasbouts
for services to the procurement section of the Pharmacy
Administration, would represent a very smal!l propo

of its regular budget and would be monsy well soent.

To finance the Regulatory Function of the Pharmacy
Administration, it is suggested that a smal!l tax be lav
on all medicines, imported and locally produced and ths
fees be charged for licences issued for procducts 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 cof overseas

i

manu‘acturers suoplving them are not known. The resgective
i Y ~

figqures 3000 and 300 are conservative guesses used for

the purpose of estimeting pcssible income from these
sourcas,

Two alternative scales of charges are put forward for
consideration :

Scalz 1 Interim Product Licence 215 per annum
Manufacturer's Licence 312C for a 3
year oericd
edicines tax on CIF value of
imports or ex factory cost of

locally produced drugs 25%
Scale 2 Interim Product Licence 847 per annum
Manufacturer's Licence 3250 for & 3
yzar period
t'edicines tax levied as above C131%

These scales would both yield an estimated 2220,007
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 marlket
more practicable.

It is suggested that prior to the commencement of 3
| icencing programme, a detsiled study be carriad out
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to assess the number of products on the market and the
scale of importation of individual products. Experizsnce
in another small country indicates that using importer's
invoices a8s & source of information, the datsa could be
analysaed in sbout 4 man-months of work. With such
information available, there wou'!d be a basis for the
assessmant of the quantitative effects of the "detesrrent™
scale 2 for licence fees. ‘Whatever system cf financing
the regulstory operations may be chosen, the cost is
likely to be the same, i.e. an effective increase of up
to 3% in the osrice of medicines. This seems a small
orice to nay for the degree of orctection that would be
atfordsad. in fasct, this cost may be more then off
oy savings to thae oublic sector arising from the loc
manufacture which would bae part of the overall progr

Location of the manufacturing/laboratory complax. Many
factors will have a bezaring on the decision as *to where
the complex should be located. Consideration will have
to be given to the following :

(i) Convenience of communications and transportaticn
facilitias for raw and packaging materials to the
oroduction units.

(i) Convenience of communications and trznsoortation
facilities for finished goods from the zroduction
units to the Natione! Medica! Supoly DJenot, and
oerhaps directly to other medical!l depots.

(ii1) The availability of a source of water of suitable
auality. The cost of treatment to obtain watsr
that mav be used in pharmacesutica! orccessing will
be dependent on its mineral content.

v) The availability of electricity.

The general environment and its suitability for

oharmaceutica! manufacture. .

(vi) The climatic conditions and their potential effect

on oroducts, manufacturing equipment ani instruments.

(vii) The loca! availability of & potentis! workforce

including semi-skillaed and unskilled workers.

o~ —
<
~—

Clzarly, the selection of a site must e given very cars
~-ful thought., It is suggested, tharefore, that this
should be considered during the feasibility study that

has been proposed, when samples of raw watar Trom potentiazl
locations would be examined to assess their suitability.
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Summary of cost forecasts. Cost estimates arising from
this feasibility study are now summarized together with
refasrences to the mein text, tables or annexes as appropriate.

Also, pre-feasibility study estimates are given concerning
r

the proposed manufacturing operations.

are o

(iv)

(v)

Buildings, sasrvices, equipment,

The cost forecasts

metarials and

furnishings for @ Quality Control Laboratory,

derived from t

3uilcings, ser
Pharmacy Admin

® o
3
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3 -

harm
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i) —h —
< o N
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r
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—.ﬁ-w

|
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needs and ccst
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sbles 7 end 9,

C na 4 C
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istration, der

i
.
i

o! Latoratory,

s of
estimation of

setting uc

3373,
ings to house a
d ‘rom tabls 13,
B8135,070

.4\.1,\

)
sh
ve

of +ecHno!ouy and training programme
L acy Administraticn

and the
s=2e annex 4,
ngn nc

\Juv’\

;OI”OOUC:
the

ion
ragquired
the recuired

programme for transfer of technology and its

cost, allow up

Buildings,

ser

to

vices, equiomen

for a menufacturing complex,

costs of the a
nas besen given

vuality control
in (i) sbove,

g 60,CCC
t and furnishings
excluding the
| sbeoratory which
ore-faasibility

study estimate derived from table 7,
£1,17,000

(vi) Installation of maechinery for pharmaceuticsl
manufacturing complex, pre-feasibility s+tudy
estimate, allow up to

3700, 0CO
Transfer of technology &nd training programme
for the pharmaceutical manufacturing complex,
ore-feasibility study estimete, allow up ic

26CC, 020

Total cf items (i) to (vii)

is 33,427,000.

Summary of recommendations. ln consideration of the
economic circumstances currently pertaining in Liberia

it was concluded that a programme for the parallel
development of basic pharmacsutical processing facilitizss
and & comprehensive national Pharmacy Administration
wou'!d meet 3 real! need of the health sarvices and be

more likely to attract financial support then & projsct
simed solely at gquelity control.
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The pharmaceutical processing facilities would be utilizec
to manufacture a limited range of widely used drugs for
the government, industria!l and mission health services.

A manufacturing complex is envisaged in which perhaps

four independently opersted small specialized oroduction
units would snhare common services such as quality control,
engineering maintenance and security. The Quality
Control Laboratory would also provide @ service to s
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. I+ would have
sufficient personnel to staff its various secticns that
would be concerned with legislation, medicines evaluation
and licencing, inspection, drug informatisn and its
dissemination.

To achieva tnhese objectives it is recommended that the
govarnment should take the following actions :

a)
-

(i) Establish a [Tinancial basis for the croject
by seeking aid from donor agenciess for the
capital costs of further development and
implementation 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.

(i1) Recruit a team to assess actual oroduction
needs and orepare an outline design for
manufacturing Tacilities and warshousing
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. (UNIDC
might assist in the recruitment of the team).

(1ii) Explore the interest of the private sector in
oarticipating in the proposed manufacturing
venture and develop a plan for its legal and
financial structure.

(iv) Apooint one person having suitsole basic
qualifications, as Director Designate of
the Pharmaceutical Quality Con*rol Laboratory.
Similarly, appoint one person as Director
Designate, Pharmacy Administration. Arrange
further training as outlinad in annex 4,
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{(v) In accordance with the recommendations
arising from the study oroposed in (ii),
appoint contractors to construct and furnish
the required plant, l|aboratories, warehousing
and offices.

(vi) Place orders for laboratory escuipment and
materials that have been specified in separate
documents arising from the present study.

(vii) Recruit consultants to assist in the start of
operations of the Quality Contro! Laboratory
and Pharmacy Administration as well as a longer
term adviser for thne Lacoratory.

{(viii) Recruit additional staff for the GQuality Control
Laboratory and Pharmacy Administration as has
been detailed in tablas 8 and 10. Arrange for
further training in accordance with annex 4.

(ix) Taeke any other actions that might be recommended
by the team mentioned in section (ii) in connection
with the manufacturing project.
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Table 1.

Analysis of dets on 20 selected items from the summary

Descy iption Quantity Unit cost, US 8
lowest  highest

bephenium hydroxy-

naphthoate 5 sachet 1500 x 50's 4,81 59,00
chloramphenicol

capsules 250mg 1000 x 1000's 11,61 285,67
chlorpromazine :
teblets 25mg 350 x 1000's 1.70 14,30
dextrose 5% in normsl

saline, 1000ml. 10000 x 1 litre 0.95 7.24
digoxin tsblets

0, 25mg 200 x 1000's 2.87 21,10
ferrous sulphate

tablets 300mg 3000 x 1000's 1.15 6.98
furosemide

tablets 40mg 1000 x 250's 1.05 60.20
griseofulvin

tablets 125mg 500 x 1000's 16.20 339.40
griseofulvin

teblets 500mg 500 x 500's 25,28  589.50
ibuprofen

tablets 200mg 200 x 500's 17.50 107.720



of bids inresponse tc the May 1980 tender,

Supplier accepted

median | DA unit totsl name of supplier
cost cost
14.00 13.55 4,81 7215 ICN Canada
22,15 22.15 15.20 15200 Galeniks
5.70 3.60 1.70 595 Mercury Pharm.
2,17 1.08 1.56 15600 Dott Bonapace
9.80 5.03 2.87 574  Nilcon Int,
0
3.94 2.41 2.41 7230  IDA ~
3.58 2.10 2.10 2100 Ciech
31.00 25,25 24,50 2250 ICl
56.00 34.80 25.80 12900 Chemothera
24,60 - 17.84 3568 Chem. & Pharm,



teble 1, continued.
Description Quantity Unit cost US §

lowest  highest

indometacin

capsules 25mg 1000 x 1000's 5.28  217.40
methy | dopa

tablets 250mg 500 x 500's 11.05 82,67
metronidazole

tablets 200mg 2000 x 500's 3.58 333,75
neomycin and

bacitracin oint, 4000 x ?qg tubes 0,46 5.00
nitroglycerin

tablets 0,6mg 200 x 1000's 2.26 21.60
paracetamol

tablets 500mg 3000 x 1000!'s 3.25 18.17
phenoxymethy |-

pen. tabs. 250mg 500 x 1000's 13.95 227.50

phenylbutazone
tablets 100mg 700 x 1000's 2.10 79.80

trisul phonemide
tablets 500mg 1200 x 1000's 10,60 32.27

water for
injections 10ml 2000 x 100's 3.62 42,42



Supplier accepted

median | DA unit totel name of supplier
cost cost
14.80 5,28 5.28 5280 IDA
27,39 35,46 11.05 5525 Nilcon Int,
6.76 4,14 7.16% 14320  Servipherm
? - 0.46 1840  Danimex
2,70 - 2.26 452 Internst, Enz,
7.80 5.76 3.25 9750 Nilcon Int.
22.00 18.39 13.95 6975 Scandrug o
o
6.89 6.78 2,10 1470 Nilcon Int,
15,25 13.74 10.60 12720 Joba BV
8.35 6.00 3.62 7240 internat, Enz.



et 2

(5%)

Tsble 2.

Bids accepted in the drugs invitation to tender of May 1980
amounted to US £889,137, The oroportion of this total that
was allocated to groups of individual bidders is summarized.
Bidders were grouped according to the percentage of the totsl
order that they sescured.

Percentage of the total Number of bidders Percentage of the .
amount awarded to an in the group. total amount s=cured
individual bidder. by the group.

1Z and l=2ss 45 15.7%
1.1% to 2.0% 16 23.7%
2.1% to 3,0% 6 15.8%
3.1%2 +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%Z to 8.,0% 1 7.8%
greater than 8% 1 16.3%




Table 3.

Analysis of date on costs of all purchases of 20 items «

Description Total quantity number of
purchased purchases

ampicillin capsules

250mg 3742 x 1000's 9

aspirin tablets
300mg 7900 x 1000's 9

benzyl benzoste
appliceation 2954 x 2 litre 4

bephenium hydroxy-
naphthoate sachets 5g 2850 x 50's 4

chloroquine tablets
250mg 19880 x 1000's 11

chlorpromazine tablets
25mg 650 x 1000"'s 4

diszepam tablets
5mgq 1011 x 1000's 3

digoxin tablets
0.25mg 162 x 1000's 5

ferrous sulphate
tablets 300mg 13813 x 1000's )

furusemide tablets
40mg 1544 x 250's 3



ver a period of almost two yesrs.

Unit cost US 3 Total purchase
price
lowest  highest weighted
mean
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

(8S)



table 3, continued.

Description Total quantity
purchased

Number of
purchases

indometacin capsules
25mg 1000 x 1000's

insulin zinc suspension
401U/ ml 1448 x 10ml

isoniazid tablets
300mg 500 x 1000's

metronidazole tablets
200mg 4563 x 500's

benzvlpenicillin sodium
8q. inj. 1 megs unit 850 x 100's

phenoxymethylpenicillin
tablets 250mg 5582 x 1000's

phenobarbitone tablets
30mg 980 x 1000's

phenylbutazone tablets
100mg 1710 x 1000's

streptomycin sulphate
injection 5g 320 x 50's

tetracycline capsules
250mg 4050 x 1000's



Unit cost US 8

Total purchase
price

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

(88)
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Table 4,
A comparison of tender prices sccepted and the weighted mean
price for all purchases of an item during an approximately two
year period. The British wholesale price
Description Pack Tender Veighted British
size price mean price wholesale
2 3 orice, 3
bephenium hydroxy-
naphthoate sachets S5g 50 4 .81 $.70 37.15*
chlorpromazine
tablets 25mg 1000 1.70 2.28 7.08
digoxin tablets
0. 25mg 1000 2.87 8.00 12.91%
ferrous sulphate
tablets 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
metronidazole tablets
20Cmg 500 3.58 5.76 107.33*
phenoxymethylpenicillin
tablets 250mg 1000 13.95 23.59 25.50
phenylbutazone tablets
100mg 1000  2.10 3,24 7.44
Note. The British wholesale prices are taken from a December

1980 price list and refer to th=s generic drug excespt
when the price is marked with an asterisk.
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Table 5.

Vholesale prices of selected drugs, - & comparison between the
orivate sectors of Liberia and Britain.

Generic name or Pack Brand name iholesale Price

description size us 2
Libverie Britain

aspirin tablets 100 0.37 C.42

20%mg

allopurinol tsblets 100 Zyloric 17.°0 25,49

100mg

ampicillin capsules 5C2 Pentrexyl 47 .76 47.62

250mg

benzyl benzoate 220m]| Ascabiol 2.00 2.26

zoplication

chlordiszepoxide 100 Librium 7.57 2.62

capsules 5mg

chloroquine phosphate 100 Avloclaor 1.44 1.30

tablets 250mg

chlorpropamide tablets 100 Diabinese 9.50 16.03

25Cmg

co-trimoxazole tablets 100 Seotrin 2C0.70 15.61

co-trimoxazole tablets 100 Bactrim 2%.8 15.51

diszepam tablets 1C0 - 1.10 1.49

5mg

diazepam tablets 100 Valium 13.60 3.46

Smg

digoxin tablets 1000 - 3.72 5.81

0. 25mg

digoxin tablets 1000 Lanoxin 8.70 ¢.55

~.25mg

doxycycline capsules 50 Vibramycin 53.80 63.00

1720mg

furusemide tableats 250 - 5.C0 12.24

40mg

furusemide tablets 250 Lasix 32.80 30.96

40mg

methyldopa tablets 100 Aldomet 11.97 11.04

250mg
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table 5, continued.

Generic name or Pack Brand name iholesale price
description size us 3
Liberia Britsin
norethisterone tablets 100 Primolut N 23.90 138.24
5mg
oxytetracycline eye 3.5g Terramycin 0.57 1.15
ointment
diuretic tablets 100 Moduretic 21.55 15.56
laxative ceapsules 30 Dorbanex 1.77 1.73
multivitamin syrup 10C0ml Becosym 3.CC 1.08
oral contraceptive 21 Eugynon 2.13 1.206
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Table 6.

Pharmaceutical products that might be selected for manufacture
in Liberia.

The figures in column 3 sre based on estimates of current demand

according tc the National Medical Suoply Deoot. It is believed

that the actual need will be very much higher.

Product description Purpcose or Estimated current
class annua! consumption

amodiaquine t:blets 200mg antimalarial 1.25 million

benzyl benzoate application scabies, topic 2000 litres

-3! treatment

chloroquine sulphate antimalarial 10 million
tablets 200mg

ferrous sulphate mixture antianaemic ?
paediatric

intravenous tluids rehydration 115,000 litres
(various)
methyldopa tablets 250mg antihypertensive 2 million
methyl salicylate liniment counterirritant 2,500 litres
metronidazole tablets 200mg antiprotczosl 1.25 million
oral rehydration salts rehydration 5C, 000 sachets
caracetamol syrup anealgesic and 8,000 litres
antipyretic
oaracetamo! tablets 500mg as above 6 million
pioerazine syrup anthelmintic 12,000 litres
piperazine tablets 500mg anthelmintic 4 million
sulphadimidine tablets 500mg antibacterial 1.25 million
water for injections, 10ml general E0C, 000 ampoules.
total of all tabl=ats 25.75 million

total of all non sterile liquids 33,000 litres



Teble 7.

Proposed manufacturing operations in iLiberia. Pre
and capital investment costs.

—fe

Production or Annual Equipment Buildings
service unit capacity costs "w'house
standard"
£250/sq.m
intravenous 150, 000 | 220sq.m
fluids 8200, 000 %55, 000
oral rehyd 4,000, 000 128sq.m
-ration salts x 29.5q 8 78,000 332,000
liquid preper 300, 000 | 300sq.m
—ations, NS £ 70, 000 75,000
tablets 120 million 300sq.m
£160, 000 £75,000
warehouse, 600sq.m
procurement, - £ 39,000 £150, 000
prod*n planning
quality control -
laboratory £138, 000

Grand total



sasibility study estimate of capascity

Buildings Electrical  Furnish Total Cost
"office and other ~ings
standard" services
£400/sq.m
40sq.m
316, 000 £25, 000 32,000 8298, 000
40sq.m
$16,000 48, 000 82,000  $136,000
40sq.m
$16, 000 £20, 000 2,000  $183,000
40sq.m
$16, 000 £15, 000 82,000  §268,000
200sq.m
$80, 000 £15,000 10,000  $294,000
500sq.m
3200, 000 815,000 £20,000  £373,000

31,552,000

(19)



Teble 8.

Proposed staffing end possible salary structure for o Pharmacy Administration*.

Appointment or grade Number Annual selary % Totals of annual salaries %
Head of department 1 15,000 15, 000
Senior scientific officer 2 12,000 24,000
Scientific officer 4 10, 500 42,000
Secretary to head of dept. 1 7,000 7,000
Secretarial pool 5 5,500 27,500
Unskilled 3 3, 000 9, 000

Grand total 124,500

*Excluding the procurement section, - the presently existing National Medical Supply Depot.

(29)



Table 9.

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

Phase Capability Equipment
costs 2
1 General chemical/physical asnalysis
to provide & useful degree of 58, 200*
control, including UV spec.
2 Add microbiological assay for
potency testing of antibiotics 15,315
3 Add flame anslysis for control of
orsl rehydration salts; dissol 10, 650

-~ution testing, fluorimetry.

4 Add facilities for control of IV
fluids, i.e. sterility test and 12,935
LAL "pyrogen" test.

5 Add IR spectrophotometry,

start microbiological assay of 16, 000
vitamins

6 Add gas/liquid chromstography;
basic pharmscological testing. 14, 200
Totals 127,300

*Includes the cost of one vehicle.



Laboratory showing investment in equipment

Expendable Personnel requirements
meterials

Profess Technic Secret Others
costs 8

-ional -ians. ~-arisl
8, 000 2 2 1 ,
1, 000 +1 1 +1 +1
400 +1 +1
500 +1
400
400 +1 +1

(€9)

10, 700 6 5 2 3



Table 10,

Proposed staffing and possible salary structure for a Pharmaceutical Quality Control Lsborstory .

Appointment or grade Number Annual salary 8 Totoels of snnual salaries §
Head of depsrtment 1 15,000 15,000
Senior scientific officer 2 12,000 24, 000
Scientific officer 3 10, 500 31, 500
Technicians 5 7,500 . 37, 500
Secretarial 2 5, 500 11,000
Unskilled 3 3, 000 9,000

Grand tots! 128,000

(79)



Table 11.

A scheme for the asllocation of costs for anslysis and other quality control services by the
Pharmaceutical Quality Control Lsboratory.

Product group or number of bstches cost units, cost units, total cost
general service. or samples. analysis. other services. wunits.
intravenous fluids, 250 180 60 60, 000
production batches.
oral rehydration salts, 540 60 30 48.600
production batches.
liquids not required to be 300 90 45 40, 500
sterile, production batches.
tablets, production 600 120 60 108, 000
batches.
miscel laneous samples from 960 200 - ‘ 192, 000
Pharmacy Administration.
procurement(buying) sawples 800 80 - 64. 000
from Pharmacy Administration. P
boiler waters from maenufacturing 240 60 - 14, 400
complex, daily semples.

50 120 - 6, 000

effluent from manufacturing
complex, weekly samples.

Grand total cost units 533,500

(83)



Table 12.

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

source of expenditure details of expendiiure amounts 8 totals %
buildings at cost $200,000 depreciation @ 8% 16,000
maintenance @ 13% 3, 000 35,000
interest on tied-up cepital @ 8% 16, 000
equipment and furnishings depreciation @ 15% 23,700
at cost £158,000 msintenance @ 33% 5,530
sdditions @ 5% 7,900 49,770
interest on tied-up capital @ 8% 12,640
expendable materisls stationery 2, 000
chemicals 5,000 7,000
services e lectricity, water etc. 25,000
telephonc, postage etc. 3,000 - 31,000
use and maintenance of one vehicle 3,000
personnel wages ond salaries, as table 10 128, 000 128, 000

Grand total 250,770

(99)



Table 13,

Estimation of the snnusl cost of cerrying out the requletory functions of a Pharmecy Administration
as envisaged in this report,

source of expenditure details of expenditure amounts § totals £
buildings, 300 sq.m &t deprecistion @ 8% 9,600
cost of 120,000 mointenance @ 133 1,800 21,000
interest on tied-up capital @ 8% 9, 600
equipment and furnishings depreciation @ 15% 2,250
ot cost £15,000 ) s
maintenance @ 33% 525 4,725
additions @ 5% 750
interest on tied-up capitel @ 8% 1, 200
" expendable materisls stationery 3, 000 3,000
services electricity and water 10, 000
telephone, postage etc. 6, 000
use and maintensnce of vehicle 3, 000 .
local trensportation (taxis) 500 120, 500
lsborstory testing 96, 000
external services (inspection) 5, 000
personnel wages and salaries, as table 8 124, 500 124, 500

Grand total 273,725

(19)
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Annex 1.

An outline of & schame for medicines licencing covering phase 1,
Interim Product Licences and phase 2, Manufacturer's Licences.

1.

Introduction. A comprehensive !icencing 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 animsl tests.

The granting of a licence to market s product is very likaly
to be understood to signify that the licencing suthority is
we!l satisfied with the product's usefulness and safety.

Tha thorough evsluation that would be nscessary to justify
such confidence would be so time consuming as to delay the
application of & licencing system for many years. For
this reason, the concept of "interim Product Licences™" is
introduced. These are somewhat akin to ths "Licences of
Right" such as were granted for establishad products when
licencing was introduced into countries such as Australis
and 3ritain. However, in thes propcsed scheme, licences
wou'!d certainly not be granted as z metter of right.

In phase 1 of the proposed scheme, apglicstions for
£

0
Product Licences would be evaluated cn the basis of
level of data that would be required.

interim
a minimal

in ohase 2, when sppiications for Manufacturer's Licences*
would be considered, the rejection of an application would
automatically result in ths withdrawal of any Interim
Product Licences oreviously granted for products of the

menufacturer concernad.

*Licences would be required both by local and oversess
manufacturers.

Licencing srocedures., Aoplications for licances would be

made on standard forms such as presentad here as document

ML2 and outlined ir document ML4, The tachnica! detes

given by the applicant would te assessed ty the cermanent
staff of the Medicines Evalustion and Licencing Section of
the Pharmacy Administraticn, (henceforth referred tc here

es the "Professional Secretsriet”),

£ icnal Secretariat would

5

nce/rejection of ihe
elines (see documents

e Director of the Pharmecy

straightforwerd cases the Pro
e the recommendation for sacce
lication in accordance with gu
ML1 and ML4) for confirmation by t
Acdministration.

LS5
L
o
.
:
:
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However, it is desirable that there should be an appellsate
body to which either the Professional Secretaricst or the
applicant could refer in cases cof doubt or dispute. Such

a body will be designated here as the "Medicines Committee".
It would include representatives of the medical and chaerms
-ceutical orofessions and, when sppropriate, cthers such as
the dental and veterinary professions.
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Document No. ML1.

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

1. Genera! irformation. After the 3C September 1982%, medicires
may only be imported or menufactured for distributicn in

Liberia if they are the subject of a full or !nterim Product
Licence.

It is planned that sll medicines currently being marketed in
Liberie should be reviewed within the shortest possible time

in order to e!iminate without undue delay, any that appoear to
be undesirable on first examinatiocon. lnterim Product Licences
mey be granted without prior approva!l cof the manufascturer.

Application for Interim Product Licences may be m

ade for any
medicine currently being marketed in Literis, or for any new
prescription item if this appears tc represent s sIgn'Tucan+
advance cver existing remedies. The deta required ty 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 declasration
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 te replaced by
more e°{ective or less hazardous drugs.

Iinformation on the label, carton, insert lcaflet or other
published information includes misleading claims, fzils to
draw attention to significant side effects or to give
appropriate warnings concerning the use of the product, or
if information on dosege is inadequate or misleading.

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

The thoroug- evaluation that will be necessary prior to the
grant of & full Product Licence for each of the severel
thousand medicines believed to be marketed now will clearly
be & major task. Accordingly, en order of priority will be
zstablished for tte re-evzluation of products that are the
subject of an Interim Product Licence. Order of oriority
will be decided in accordance with medica! importsnce and
potential hszards from their imprudent use. It is envisaged,
for exemple, that antibiotics and corticostercids would rate
igh pricrity for review.
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I+ must be expected that during the review process, some
products that are the subject of an Interim Product Licence
will feil to survive & detsiled scrutiny, or the manufacturer
mey not be granted a8 Manufacturer's Licence. Thus, the
granting of an Interim Product Licence does not imply that

a full Product Licence will be granted ultimately.

2. Form of appl!icaticon. The information that is requested in
an application for an Interim Product Licence must be submit
-ted in duplicete in the English language. It is simple
and is basically as follows

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

(b) The fu!ll neme and registered address of the manufacturer.
(¢) The brand name of the product (if applicable).

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

(e) The pharmaceutical form and comoosition of unit dose
or the entire package, as appropriste, as stated on
the label/package.

(f) The ocack 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 lega! category,

A. Prescription,

B Non-prescription, pharmacy only,

C. Non-orescription, 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
1982%, Thus, there will be & three month period remsining

befcre restriction on importing/marketing 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 aspproximate number of
oroducts for which Interim Product Licences will be sought.
This number is for guidance only and will not be binding.

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

#Dates are included *o illustrate the time sczle and are
not intended to be fixed.
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Document No. ML2.

Application form for an Interim Product Licence.

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

Aoplication number

oooooooooooooooooo

Fee paid
1. The full neme and registered adcdress of ths applicant.
2. The full name and registered address of the menufacturer.
3. The neme under which the product will be marketed.
4, The equivalent generic name (if applicable) together with
reference to & pharmacopoeial monograph.
5. Pharmaceuticel description,

a. pharmaceutical form.

b. composition of unit dose or of the 2ntire 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.

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

Use additional sheets for this purpose,

e8]

The proposed legal category. Delete those not required.

A, B, C, D.

9.3

Declaration

1/Ne apply for the grant of an Interim Product Licance 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 4 and annexed samples of
packaging materials as required by section 7 of this form.

[+ is understood that the said Interim Product Licence will
have an initial validity of not more than 3 years and shall

be subject tc the following conditions :

The Licencing Authority may at any time withdraw or modify
the terms of the Licence if there is new evidence suggesting

i}

an undue hazard to health.

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

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 &
codicil to the licence.

No material information has been omitted from the application
(within the knowl!edge of the signatory).

Date ...t . Signature. ... .oiivii i,
Name, block letters...cv.oo....

Capacity in which signed
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10. For use by the Licencing Authority.
Evaluated by (1) ...... C e
(ii) e e reneeeea
(iit) e iee...
10.1 Decision/recommendation of the Professiona! Secretariat.

Licence to be granted for ...... category.
Licence not to be graented for the following reasons

----- 4 ¢ % o ¢ s * %+ P e 8 P G P T T T VL QP T S S ST G e O S et s e oo

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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Document No., ML3.

Interim Product Licence Number .......... Lega! Cetegory ..... (1)

Authority is hereby given to (2)

...........................................

to import/manufacture and distribute in the Republic of Liberia

in zccordance with the terms of & Category .... Licence, (3)
the product described in the attached zpplication 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 mede in the composition of
the oroduct, nor in the ccntent of the written data concerning
its uses, dosage, indication, ccntraindications or special
preacautions on the labe!, carton, insert leaflet cr in any
advertisement except in accordance with writtzn apprcval of the
Licencing Authority, in a codicil to this licence.

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

This Licence is valid untiil ........ ce...19.. unless revoked at
an sarlier date in accordance with the recommendations of the
Medicines Committeec. The licensee may request an extsnsion of
validity if a full licence has not been awzrded three months
before the e2xpiry of this lnterim Licence.

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

Name, block letters ...,

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

Note : The aoplication form is required to be submitted in
duplicate. Cne copy will be returned to the applicant
attached to the licence. That copy will bear & signature

of a responsible of ficial of the Licencing Authority
certifying that it is the aoplication 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, 8, C or D.

(4) Insert the name under which the product will be marketed.
Cn approval cf an application, in addition tc issuing a licence,

both cocies of the applicaticn form should be stemped on every

oage (including sttached pages) and signed/initialled by a
responsible officiasl of the licencing suthority to indicate that
this is the actual application that has been approved. A suggested
form of rubber stamp is shown below.

INTERIM PRCDUCT
LICENCE GRANTED

For the Medicines
Licencing Authority.
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Document No. ML4.

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

1.

Individual products may be granted s full Product Licence,
i.e. 8 full (not interim) licence for import, msnufacture,

sale, distribution and use in Liberia only i{ the producer
holds a Manufacturer's Licence issued by the Licencing
Authority of the Republic of Liberia,

Applications for a Manufacturer's Licence may be submitted
by the sctual manufacturer or by his agent. In either case,
a declaration as to the truth of statemants written in the
application must be made by 3 responsible official of the
Manufacturer,

Manufacturer's Licences will define the classes of manufactur
-ing operations for which approval has been granted, end will
normally be valid for a period of five years. The Licencing

Authority shall, 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 Manufacturer's Licence are reguired to be
supported by certain evidence as to the company's structure
and activities. The following suggested format is acceptable
(see atso note 1) :

(a) The full name and registered sddress of the company.
(b) The registered capital of the company.
(c) The nature of the company's activitiess (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 professional
and non-professional!l staff employed, the numbers
engaged in production, quality control, research,
administration, sales and marketing, also the numbers
engaged at the individual wmanufacturing 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 approvs! is for certain
defined pharmaceutical forms only,

[ T
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(g) The pharmaceutical 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 asuthorized
ts manufacture and sell in its home country pharms

-ceuticals including those listed in (f) sbove.

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
representatives for the purpose of evalusting material

facilities and production and aquality contro! operations.

A licence fee will be charged in accordsnce with a scale as
defined in document number ML..* The fee will be paysble on
submission of the application.

Note

Note

Note

Note

* Not

1. The Licensing Authority reserves the right to insist on the
format outlined. However, racognizing that many manufect
-urers will already have prepared statements as required
~ . . . 1 . -
for licencing in other countries,these might be acceptable
in Liberia provided thet all essential information is
presented.

2. The puroose of this question is to assist in astablishing
that the applicant (manufascturer) is a genuine phermaceut
-ical manufacturer having expertise appropriate to the
category of product that it is proposed to offer to Liberis.

Indicate whether the company is concerned wholly or part
~-ially with pharmacsutical products. If "oartially", then
indicate the proportion of pharmaceutical activity in terms
of tota! staff involved and/or percent of the total value

of the company's outout. Indicate the nature of the como:
-any's pharmaceuticel activities, e.g. Chemical synthesis,
fermentation, extraction from natural products, pharms
-ceutical processing for the production of dosage forms

as indicated by the applicant, packing. Has the company
marketed any products of origins! ressarch ? 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 sepsrately
the numbers of professional and non-professicnal staff
currently employed. in the context of this guestion, the

term "research" does not inciude market research.
4. Names and brief descriptions of products may be givan if

the appl!icant so wishes.

included here.
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Document No. MLDS,

‘anufacturer's Licence Number .........

Recognition is hereby granted to (1)

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

1. Recognition appl!ies only to the classes of product listed in
Annex 1 of this licence.

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

3. Cnly oroducts 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 retsin the right to
suspend, modify the terms of, or cancel it, if there is
reason to believe that such action is nacessary in the interest
of public health and safety.

Signed ..., .. e . on behalf of the Licancing Authority.

Name, block letters ..o,

Date ....vin... 19..

Note (1) Insert ths name and registered address of the manufacturer.
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Pre-feasibility study estimates of costs of equipment for
pharmaceutical manufacture,

1 -

Costs are in US 2.

Oral rehydration salts.
item unit cost number total cost
weighing machine, 150Kg 3960 1 396C
Fitzmill 10000 1 10000
blender (powder mixer) 14900 1 14920
Al al loy drums 140 1% 2240
sachet filling machine 33CC0 1 33000
de~humidifier 13400 1 13400
Paliton truck 5C0 1 520
Total 78C00
Liauid preparations not reqguired to be sterile.
item unit cost number total cost
jacketed SS mixer % filt. 7600 1 7600
transfer pump 500!/hour 15C0 1 1500
SS vessels on castors 1600 5 £0C0
Silverson mixer 1300 1 19C0
bottle washer, 4CO/hour 11C00 1 11CC0
Gravfil filling machine 2325 2 4650
heating pan, eiectrical 1900 1 1900

I terial
glessware § materia 11000 11000
moving equipment
demineraliser 9550 1 $550
olatform scales, 150kg 4450 1 4450
moving belt for packing 5100 1 5100
Mettler balance 5Kg/1g 3350 1 2250

To+al

72000
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3.

RS Dl

Tablets.
item unit cost number total cost
Manesty mixer "300" 16600 2 33200
fluid bed dryer, 100Kg 25000 1 25000 ’
Rotorgran 4500 2 9C00
Fitzmill 10000 1 10000
drum mixer 1300 2 2600
compression machine "27% 33200 1 33200
" " n3gn 41200 1 41200

Al alloy drums 140 15 2100
weighing machine, 200Kg 3720 1 37C0
Total 78000
Narehouse and orocurement.,
item unit cost numoer total cost
Paliton trucks 5C0 4 200C
weighing machine, 500Kg 7000 1 70C0

" ", 200Kg 4000 1 4000
collapsible iron pallets 75 16C 12000
Lansing Bagnall trucks 6000 2 12000
calculating machine 1000 2 2000
Total 35000
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The proposed intravenous fluids plant.

The Internstional Dispensary Association of Amsterdam (IDA Foundastion)
is a foundation for the non-profit procurement of medical supplies.
l'ts activities now extend tc the provision of assistance to develop
-ing countries in the estasblishment of pharmzceutical menufacturing
facilities. A basic plan for intravenous fluid plants has been
develcped and currently the first of these is being assembled in
Vientiane, Lsos. The following brief description of the prcject

is presented as it is felt that IDA's experience in this field

may be of interest to the Government of Liberis.

The plant is being set up as & "turn-key project", i.e. suppl!ied
inclusive of

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

(i) All eguipment, inclusive of complete facilities
for water treatment.

(iii) Bettles, raw materials, filter materials 2tc.,
sufficient for one year's production.

(iv) Leboratory clothing, detergents and disinfactants.
(v) Crates for fransport ard storage of bottles.

Comoletion of the infra-structure, - lsying of foundations and
orovision 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 April 1981,

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

Costs for the meterie! facilities of the plant in Lasos are
summarized :
Buildings including services 31C0, CCO
Manufacturing machinery 3200, 000
Additional engineering, testing, packing,
insurance, tools and installation 3200, 000
Raw materials, bottles, lasbels, giving sets,
[sborstory clothing, household equipment etc. 3200, 000
Office meterials and equipment, laborstory
equipment 2 50,000

Total 3750, 000
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There wou'!d be a slight saving in Liberia on these figures, as
provision for the cost of laboratory testing facilities has already
been made in the overall project.

Additicnally, there would be costs for a feasibility study, project
guidance and expertise (which would be provided by 1DA). In the
case of the Lsotian project, the cost of these services amounted

to 3300,000 but could be rather different (upwards or downwards)
for Liberia.

T o 5Tt
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A porogramme for transfer of technology and for training of steff
for the Pharmecy Administration and the Pharmaceutical Quality
Contro! Laboratory.

1. Introduction. It is assumed for the purpose of planning
this programme that profeesiona! personnel recruited for
these quality surveillance and administrative functions will
be of bachelor degree status but will not heve had eny post
graduszte education or relevent post graduate experience. In
the event that personnel with better cualificetions or
experience can te recruited, then the implementation of the
programme may be reducad accordingly.

2. Further education and training for Pharmacy Administraticn
personnel . Practica! experience in an established overseas
authority would be generally useful in all branches of the
Pharmacy Administration thst are concerned with regulsatory
matters. Each person who is granted such trzining opport
-unities should spend at least & part of thzt time in one or
more of the smaller countries. For example, in the Republic
of Ireland, which is a smell but advenced country, and/or

in the Kingdom of Jorden which is a develooing country that
has made gocd progress in recent years in regulatory matters,

Apart from such "on the job training”, short courses have

been offered in recent years in the subjscts of inspection

and of medicines evaluation and licencing by the governments

of the Federal Republic of West Germany, The Netherlands

and 3Sweden. These, it is uncderstood, are of a minimum of

three weeks duraticn. £ still being offered, they would
orovide excelient formal introductions to these specializations.

it is oroposed that a3 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 lzast two overseas regulatory
authorities. The asppointees 'toc the positions of Heads of
Sections of Legislation and Enforcement, and of Medicines
Zvaluation and Licencing may be awarded fellowships of 4 months
cach to allow them to attend the appropriaste short course sas
well as to spend some time in overseas regulatory offices.

The person appointed as Head of the Drug Informetion Section
may spend two months seeing the relavent operations of
overseas authoritiss and perhaps visit the soprcoriate
section of the World Health Organization in Geneva.

The three ot-er scientific officers of the Pharmacy
Administration should have the opportunity to sttend the
apporopriate short formal courses as well as spend a litile
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time in an overseas regulatory authority. Fellowships of
two months are proposed for this purpose.

Further education and training for the Laboratory. The
capability required for the senior positions of responsibility
in 8 quality control laboratory far exceeds what can be
reasonably expected of & person not having had the opportunity
to obtain & post graduste aqualification or acquire relevent
experience. Further training that is especially aporopriate
to these responsibilities is afforded by the Master's Degree
courses in Pharmaceutical Analysis such as are offered by
severa! British Universities. The course offered by the
University of Strathclyde, Scotland, for example, provides a
very comprehensive training in chemical and physical aspects
of pharmsceutical testing. Normally, foreign students are
required to study for two years to escquire this gualification.

I+ is suggested that one of the first steps to be tecken in
establishing the laboratory should be to appoint one graduate

to its staff for early enrolment on such s course. In this
way, the appointee should be ready to tske up his duties
about the time that the physical facilities are set up. At

a !'ater stage, two more appointees may be given the opportunity
to enrol for such a course.

It is envisaged thet all biological aspects of the !aboratory's
work will be uadertaken within a single section. I+ seems
appropriate, therefore, that two members of that saction

should have the ocoportunity to gain experience in all the
microbiological and pharmecological aspects of the !sborstory'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.

Microbiological assay for the estimation of potency of
antibiotics and of vitamins. This would entail the
identification and msintenance of cultures, the theory of
biological standardization with particular reference to
microbiological assays, fectors influencing measured
response and therefore an awareness of sources of error,
principles of experimental design and evaluation of assays,
practical technigues.

Routine pharmacological testing as applied to pharmaceutica!l

oroducts. This would include the pharmacopoeia! tests for
abnorma! toxicity, hypotensive substances, pyrogens {(rabbit
test) znd Limulus asmoebocyte lysate (LAL) test. It

would be useful also to acquire a broader genaral experience
of biclogical testing even though the intention is that



(86)

Annex 4, continued.

only a very limited range of tests be cerried out in the
Liberian laboratory. The course should place apprcpriate
emphasis on the statistical interpretation of observations.

The training may be through attachment to institutions

that regularly carry out such work, for example, the
National Institute for Biological Standardizstion and
Control, Hampstesd, London, England. Alternatively,
pernaps some Schoo! of Pharmacy would offer short courses
in this field, The Schoo! of Pharmacy, University of
Bath, England, for example, adopts a very flexible approach
in catering for specialized reguirements.

Transfer of technology and administrative know-now. For the
success of the proposed Pharmacy Administration and Laboratory,
a8 strong orgenizational and administrative structure is

essentisl. This would probsbly bsst be attsined by the
appointment of expetriate advisers in the ear'y stagss of
the establishment of these two bodies. The extesnt and

duration of such advisory appointments should neturs!ly be
dependent on the qualifications and exgerizsnce of the nationa!
staff appointees and so proposals made hers must be very
flexible. '

In the case of the laborstory, which would bs providing s
service to orivate industry, it would seem reasonablie for
representatives of that industry to have some voice in
decisions on leadersnip of the laboratory, so as to assure
tnemselves that they were being provided with a competantly
run service.

It is suggested that as an sbsolute minimum, 2 consultznt
should assist in the initial planning of the laborstory
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 durstion asre proposed for the
implementation of each of the three phases of the programme
(see section 7.2).

Summary of recommendations for transfer of technology and
staff training.

(a) Fellowships for overseas training Pharmacy Administration.

Attendence of formal courses and practical experience
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of workings of overseas regulatory bodies,
1 x 6 months
2 x 4 months
3 x 2 months

Experience of operations of oversess drug information
services

1 x 2 menths
(b) Fellowships for overseas training, the Laboratory.

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

Attachment to institutions for practical training

in biological aspects of contro! and/or short
university courses,

2 x 6 months
(¢) Consultancy, Pharmacy Administration.

Initial general planning
1 x 2 months

Medicines evalustion and licencing at bsginning of
each of phases 1, 2 and 3.
3 x 2 months

(d) Consultancy/long term advisers, Laboratory.

Initiz] general planning of administration
1 x 3 months

Long term guidance
1 x 24 months initially.

Estimated costs of fellowships and consultancy.

Fellowships :

travel at 32000 per return journey, 12 x 32000 3 24,000
subsistence at 31400 per month, 106 x %1400 8148, 400
tyition, M.Sc. courses at 87000, 3 x %7000
miscel laneous totelling 87000 8 28,000
Total 3200, 400
Consultancy : .
travel at 32000 per return journey, 7 x $2000 3 14,000
salary and allowances at B180 per day (short term)
320 x 3180 3 57,600
salary and allowances at £15C per day (long term)
720 x %150 3108, 000
Total 8179, 600

Grand total 3380, 000
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Phasing of expenditure on lsboratory equipment, - an expansion of
the data in column 3 of table 9.

Equipment for chemical/physical testing laboratory, phasing
of purchasing. Figures represent cost in US 3.

ltem or group Phase
B 2 3 4 5 6

glassware 6800 530
nardware, general 4450 235
centrifuge 1C50

water baths 3390 915
muffle furnace 1220

ovens 4240

refrigerators 940

balances 5250 1750

tablet disinf.apps. 940

tablet dissol.apos. 1350

K.F. titration 1410

electromet. ritr. 60C0
microscope 720

UV soectrophotometer 9400

flame analyser 21CO

fluorimeter 4320

IR spectrophotometer 16000

GLC aspperatus 92C0
pH meters 1180

chrometog.,general 1690

polarimeter 2980

refractometer 1640

Totals 48200 - 10650 1150 16000 9200

GSrand total 85200
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Phasing of purchasing. Equipment for microbiological asssy,
phase 2 only, sterility eand LAL test, phase 4 only, general

basic pharmacology, phase 6 only,
the table are in US dollars.

Costs in the main body of

ltem or group Phase
1 2 3 4 5 6
glassware 800 780
hardware, general 280 260
incubators ) 1260 2520
refrigerator 560 56C
ovens 2140
autoclaves 1255
water baths 2840 1785
analytical balance 1750
centrifuge 1060
microscope 720
media dispenser 700
pH meter 590
olender 180
calculator 470
zone reader 710
laminar flow cabinet 2540
millipore equipment 2090
LAL test 1250
general pharmacology 5000
Totals 15315 11785 5000
Totals broucht forward
from previous page 48200 - 10650 1150 16000 9200
Phase totals 48200 15315 10650 12935 16000 1420C

Note : Phase totals correspond with the figures in column 3 of

table 9, except that here the phase 1 totsl does not
include the cost of & vehicle, $10000.




