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IMTRCDUCTION

TPRJECT PACEAROUMND

Sometire in the berinnir-~ of seventi2g the G yvernnent of Tambia
decided to develor 2 phiuriaccutical manifactyv-inz Industry.
Followir~ the closure o ‘hodesian tord-»» in 1573 this project
became increasinely imnor:ant. Zamtia “eing z landlocked country,
the long and exvensive ~2ates often nroved tr be unreliable,
necessitatine costly airf eightine c¢f crucia’ supolies,.

As a recult of certain ctidies made und:r Un ted Nations
assistarce 4durine 1973 th: Govt of Famb'a uncertook to establish

a plant for the manufac*i~e cof Intrevensus F.uids which could

form a rucleus for furthe- develorment »f th- pharmaceutical
industry. It was also enrsisared thet the in ravenous fluias

nlant stould have a signilicart expcrt yoten-ial to neighbouring
countries. As such the pian”: wes expec:ed t., fulfil the following
objectives:-

(a) Self sufficiency in 2 crucicl madica®l supnly.

(b) A foundation for lur:ltor develowent -f the
pharmaceutical ‘niusiry.

{¢) Sxport promotion.

(d) Conservation oZ f)reiga exchang: by rzans of
import substitu:in.

The Govermmcnt therefor~ 2statlishec a .ew stivsidiary of the
existing parastatal ’'Indistrial Dev:lowment Zorporation
Limited (Indeco) of Zamhii uncd2r the nale of 'fieneral
Pharnmaceuticals Ltd'.

A Swiss Zomnany Vifor S/ 7ac swurded th: contract to advise on
the construction of the fictory, surnly of e-vipmert and
provisicn of knowhow, . Iive-ygear cgre:wnent vas entered into
whereby 3Feneral Pharmaccu:icals Limjited were cblired to purchase
their plastic nontainers :Jron Vifor and in rcturn Vifor
pernitted APL to use thri- Trrde Yeme “lex lac for tie
Intravercus Fluids manu’a:tured by oL, Tte rgreenent would
last upts November 1983.

INSTITUTIONAL FRAMEWORK

Genoral Pharmaceuticals L:d ic a whclly owner subsidiary o?

INDICN limited, itself : subsidiary holliine .:mnany of Zaabia

Industr:al and Mining Corsoraiicn Liattad (Z2°zco). 7Ziaco is
wholls ¢wmed by the Govrnmient of 7aria,

The com~any was formed i :h =r guthcris»d share capital of one
nillion Xwacha Aivided “n:o nre million ordincry shares of ome
Kwacha each. In April 397§ tie capital structure of the company
was :~

St are Capital 894 .0)0 Kracha issu:d to Yndeco
linited.

L-ng term loans frcn the Goverame it an’
(overnment Ingti:uiione 757 ,00C Ywac':.
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In February 1981 the authorised share capital of the comvany
was increased to 2 nillion Awacan divided into 2 =million shares
o? one Xwacha each. 1Issued sharz canital was increased to
1.217 nillion ¥wacha by cavitalising a part of the Govt. loans.
It is further nronosed to increase the igsued share carital to
1.599 pillion. This is being done by capitalisineg the balance
o2 Long term Govt., loans and hence obviating the incidence of
interest in the outgoinzs o2 the company.

UNDP/UNIDO PARTICIPATICN

UND™,/INIDN were requested by the Government of Zambia to provide
nanererial and techniccl assistance for the early stages of the
plants ovperations.

During 1973-1979 2 sun of 145, 340 US § was rr-ovided., Under
this nrogramme two exnerts one legignated as 'Senior Technical
Adviger/Team Leader' and the otier a&s 'Quality Control Expert’
wore assiened to the project. They joined the duty station in
the middle of December 1278 and nmiddle of January 1979
respectively.

Subsequent to the osroject review carried out on 13 June 1979
Govt of Zambia requested extens:ion of the UMNDD/UNIDC
assistance till December 1980 and asked for the nrovision of
experts and some essentirl equi-oment and technical literature
for ungrading GPL's Ouality Control Pepartrment. A further sum
of US g 260,351 was provided to cover the cost of two experts,
equipment, technical books and “raining during 1980,

As 2 result of Indenth review o’ the project durinz June 1980
followed by country rrogramme r:view of the Industrial Sector
by UNDP, the Zambizan Government raquested further extension of
the project. On the basis of tuis request the nroject has now
heen extended till December 198. and the current budret is
sttached as annexure I. This brings the total UMNDP/UNIDO input
to Us ¢ 558,631,

PROJECT AREA

Zambia is a2 landlocked ccuntry Laving an ares of 752,614 sq km.
It has s ponuletion of 5.3 million (mid 1930 estimates) out of
which nearly 40% is settled in Urban areas.

There is a consgiderable cnaphagis in Zambis on the develoopment
of health services. Annexzure IY shows the (1) Annual Govt,
he. 1th expenditure as a percent of netional budret (ii) Per
capital exvenditure in Kwachas /7iii) ard annual health
expenditure. The in-patient accommadation in the country rose
from 16,300 at the beginning of 1972 to 138,809 in December,
1977, &8s per Third Naticnal Develooment Plan it is ovlanned

to increase in-natient accommodation in hospitals ard health
centres from 19,300 to 21,760 by 1932, This represents an
increase of 9.99.

To streamline the health care system and imnlement neasures
0? social reform the Government decided in 1275 to take ove.
private nursing homes,
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“ithouch considerabie effort is being made in the nrovision aud
expansion of health facilities, (Third National Develoomant
Plan durin~ 1979-%3 envigcres an investment in the Health
Prograame 2nd Projects of 43,72M2,00N% (52,977,000 US f) yet
almost 211 drurs and nharmaceutionls requirements sre beiny
inported.

T.M.D.P, therefore, nokes 2 sneciel nertion that’'in line with
the objective of encourceing local nroduction of vhaornaceuticels
the Intravenous Fluids plant in Xabwe will he onerational: dufine
the errlier part of the nlam’,

YARYTZT

Yenlth servicoe bein~ natior.ilised, most of the recuirenents o?
drurs and medicines needed for the country are ourchased by the
Govt. YMadical Stores Ltd functioring under the “inistry of
¥ealth., A very snall portion of drurs (zoporox. 10 - 15%) ere
purchascd diroctly by tho Yining connanics for the hospitals and
clinics overated by then for the benefit of their cmnloyees.
Them are two mininz companies in the countrv i.e. NCCY and PCM.

Purchasoeg by other private orgenisationzare negligibly snall if
any.

The Medical Stores Ltd. supplies these drugs to all the hospitals
in the country {excent those run by the ninirc companies) =nd
recover their cost ond operatins expenses.

fAnother parastatal company National Inport and Export
Corporation (¥N.I.E.C.) imports a snall amournt of drurs and
medicines and distributes then throuszh a chain of Pharmacies
manaced by their subsidiary Comoany, Naticnal Trug Conmpany
Linited. These products also find their way to some of the
Paermacies run by orivate ornarisaticns. WNztional Drur Cumrany
do also have some msnufacturin~ facilities for tablets, cansules,
and liquid orals but their outnut is insionificant,

PROJECT OBJECTIVES

As stated in the orizinnl project document dnted 21.10.77 the
inmedinte and long ronre objectives of the rroject are as
follows : -

Inmediate Chjectives:

(2) To assist in the estahlishment of a modera industrial
nlant for intravenmous fluids

{(b) To advise and train Zambian counterpart personnel
in all aspects of the nlant's operation, in order
to ensure full operatinag capnbility after the
withdrew=l of the United Nations team,

Lony Range NObjectives:

(a) The achievement of sel?f sufficiency 4{n critical
pharmaceutical surclies.

(b) The estoblishment of a basis for further develomment
of Zambia's pharmeceutical industry.
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(c) Promoticn 5f {mpcri subsiitution/foreign exchanre

(4) Txvort nromotion.

2. PROJECT ACTIVITIES

e

..

(&)

1

TRODYCTINN

The rlart cormnenced conmercial production on € February 1979
which continued un~interrupted till 27 March 1979, As the normal
operotinn yesr of the comrany is fronm 1st Anril to 31lgt *arch
actual production figures for the two years of oneration i.e,
April 7¢ - March 20 and Anril 80 to “arch 21 are aiven in
annexure I}

The nroblems experienced during 1979 - 80 were:-

i. Interruption in the gupply of maoterials.
i1, Water condensation in steamlipnes due tno
the detective piping which hed to be corrected.
ii1. Waterstill conmpressor bearing getting worn out
after a. short run.
iv. DPyrogen testing at the Compeny's Nuality Controi
Deoartnent in "nbwe being unreliable.

These were generally brought under comntrol during 1980 - 81 when
production imnroved considerably, and the nlant was able to

neet zlimost the entire demand of 7.V .F, i{n the country excent

a few occasional ‘del:z-2 {n affectine sunplies.

During 1980 - 81 tlL. na: 7ing problen was, the hizgh incidence of
rejects for leaks 2Ld na: _iculate meatter, due to noor quality
of plastic containers rec=ived from Vifor.

The rroblem was fully rone into ord during the visit of “enersl
*anager aud UNIDO Chief Technical Adviser to Vifor, fienevs in
suly 1980 durins which Vifer asreed to moke ¢ood the losses
incurred by the comnany dus to these rejects by supplying z2n
additional quantity of plastic bags equivalent to actucl rejects
plus 40% to cover the cost of chemiczls and other losses.

Production s£lso had to be curtailed durinn most part of the 3rd
quzarter of 1980 - 81 and partly during 4th quarter of 1850 - 81
becavrse one of the sterilizers was put out of comnission for
want of ccrtain snores which took 2 few months to procure,

PROBLENS EXPERIENCED IN PRODUCTION

(a) ‘lthough General "hermaceuticals Ltd is treated as a oriprity
industry yet 2t times the delays im the release of “~rojon
exchange by the Bank of Zambia seriously affect continuity
in production. This situ-tion unfortunately may not
materially improve till either the foreign exchanre
availability in the country imnroves or the compnany carns
reasonable foreirn exchnange through cxports.
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(b) The quality of nlastic containers received from Vifor still
results in very hich rejects in some batches. Vifor hree
time and again assured that they would improve thetir
supnlies end have also suggested a reduction in the
temperature of sterilisation which is not free from its owmn
hazards. The rejection rate due to leaking bars and
carticulate natter is still a oroblem,

(c) The rejection due tc nor sterility and nyrogens is also
high. Now that reasonable equipnent and other aids tor
nonitoring the autocleves have beer received it is expected
that the incidence of non sterile batches would be eliminated.
The incidence of pyrogenic rejection is not likely to be
controlled till GPL fully imnlements the recomuendations
regarding (i) installation of prover chanre roonms
(11) Laundry, (iii) 2ir filtration unit and air-locks,

(iv) Storare of Nistilled Water at 80°C (v) Controlling
bacterial count in post-sterilisation cooling water and

(vi) Tiltratiozn of the raw water before it goes into the
overhead storage tank. Some action is in hand towards
implenenting these. The progress unfortunately is extremely
pecr with the result that cuality of the product suffers.

(1) The procedure adopted for gsterilisation as amended by Vifor
13 113°C for 1 hr. This dces not comply with the officially
recormended procedures. Vifor were requested to furnisha
experiznental date to supnort their recommendation,
unfortunately it has not yet been received. Recently tests
carried out with attest indicators show that the procedure
does not result in complete sterility. The production have
therefore been advised to revert back to the earlier
sterilisation procedure i.e. 116°C for 40 minutes. The
attest indicators exvosed with this procedure show that
setisfactory sterilisation is being achieved.

NUALITY CONTROL

Production and Nuality Control Adviser Mr R B Saracchi joined the
duty station nid January, 1279. The qunlity coatrol devertment
was in existence at that time, It was equipped with certain
basic equinment and 2n aninmzl house. Two qualified cherists ware
in nosition as Assistant Nuclicy Control ‘mnagers.

Mr P D Saracchi left in Japuary 1920. Dr R A Khan jolned the duty
station ns Nuality Centrol Adviser in Anril 1299 and is due to
stay till Decenber 1931,

During the year 1979 all batches were tested at (PL but anmples
from each batch were also sent to Vifor and no batch was released
£ v acle 2111 Clenrencaag received from Vifor.




The nunmber of batches nanufactured tested and rejected durins
the periods April 1279 - March 1980 2nd Aonril 198N - “‘arch 1881
are gigen 1n the Annerure IM.

Durine Aeril 1979 - “arch 1980 the followine oroblems were
exnerienced in uality Control Penartment.

(1)

(ii)

(1i1)

(iv)

The {lame rnnotoretars nrd the nH meters did not
function nronerly. Thege had to be sent to Vifor
*o: .reoairs.,

“yroten testing zave inconsistert and unrelisble
results. This was-€ound to be due to poor handlins,
faproner .feedines and unrkeen of rabbits. These
prohlems were nostly resolved by early 1927 and the
nyro~er testinz hns since been functionine well.

The laboratory was noorly equinned and o number o?f

tests could pot be nerformed locally. A request was
therefore, nade to UNI™M/U¥D™ at the end of 1279 xo
aliocate funds and render assistance in orovidins
latoratory equinment end technical books which were
badly needed. Durinc the year 1980 therefore, 55,00n U<
7 were hudpeted for this nurocse., A f2ir amount of
enuinnert and technical hooks have been received aince
sud the cacabilities of the quelity control denmartnent
have materially imrroved.

Because of sendins the batches for testing to Vitor

and awaiting their results durine 1979-80, there was

& considerable tinme laz be?ore a manufactured batch
could be released ‘or snle. Thia situation at one
stare got connletely out of hand because due to daucity
of fore.rsn exchance the testine fees could not be
remitted to Vifor on time. MAn 3lgt March 19R0 out of
20% batchesg manufactured during the year oaly 100
batches had been cleared ani 23 nuch as 10f batches
were under test. This resulted in verv uich inventcries
of finished rroducts,

During Anril 1930 - "tarch 1991 there has been a consistent
imorovement and strenzthening of the "vality Contrnl Devartnent.

1)

(11)

(111)

In the later rart of 1979 the two Assistant "unlity
Control *anacers were sent on UNIDO fellowshin trainine
to Vifor for a2 neriod of five wecks each.

The animal housz and nyrozen testine were nut in order by
early 1910,

™urine the visit of the Ceneral Yanager and the UNIN® Chief
Technical Adviser to feneva in Julv 1990, it was a~reed
that the number of samnles to be gent for final clearance
to Vifor should he considerably reduced as the results
obtained in Yabwe for oyroccons on all solutions and
chemicals assay for gimnle solutions like “odiun Chloride
and Dextrose were rcliable.




This reduced the burden on the commany of nayine teastine
?ecs to Vifor. Turther it was crreed that the tastine
nrocedures ot Vi‘or ond analvtical limits for various teats
ner*orned at Yabwe should be brourht in line with those =t
Vifor. In thkis connection a visit to Vifor Geneva wgs also
rmade by Dr ©.A. Than the "uglity Control Adviser in the
berioning of 1981,

To date the nositior is that sawnles of only a few solutions
i{i.e. Pinpers Lactate and Darrows are sent to Vifor for
chenicel asscy. As soon as the testine of these solutions
on ¥lame Thotometer is standardised this would he stonved.
Vifor have the facilitv of testins Sodium 1nd Potassiunm on
Atomic Absorntion.

The backlor of undertest batches has been cleared, On 31set
“arch 1981 there were only 5 batches under test.

As would be noticed from the Reasons of Rejection for the
twvo vears in Annexure IM the rejection due to Non-Sterility
and Pyroren is very hizh. Such a high rejection in the
finished batches clearly showvs that the environmental
conditions and other salient nrovisions as listed in the
draft of food “Yanufacturing Practices thounh accented by

the nanagement are not being ef!nctivelv imnlemented.

These results also show that terminal stzrilisation and
testinz of a few sannles of the finished batch canmnot
suarantee comrlete gafety with regard to the final nroduct..
The concent of total gquality control hyv enforcine the
nrovisions of &' i3 abgolutely necessary. The management
has been made aware of this need throuch a series of
discugsions. The nain =~roblem is that initially while
layine the factory these factors were ienored,

SALES

To start with, in the beginnines of 1979 there was a stiff reeigtance
fron the fovt. Yedical “tores Ltd and the 'lining comnanies to the
~urchase o# Intravenous Fluide masnufoctured by #PL. The main

reascon adveonced was that the ~PL nrices were nuch higher than

those of the imnorted fluids,

By cnd Fehruary 1979 GPL reduced its rrices by about 49 and these
were cpnroved by the “Ministry of Feclth. It took quite sonetine
before these nrices could be snoroved by the Central Sumniy and
Tender Board. Sales therefore, during the nonths of February

end March 1979 wcre very low.

fales ficures for the years Arril 1979 - March 1580 and Aoril
1985 .. *tarch 1981 are ~iven in Annexure V.

Durine the year 79 - B2 the gales were low nartly because it
took a lonr time for Central Surnly and Tender Roard to apnrove
conrany 's orices and nartly becsausc cortain quantities of
1nnorted introvencus fluids which had been earlier ordered were
in the nireline.
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Besides roor sales during 1479 - 1080 “he nrices of intravenous

fluids
of 4€0

Durin~

(1)

(11)

(1i1)

narketed were so low that the comnany incurred a loss

0007 (653,040 US 8) at the close of the vear.

1250 - 81 the followin~ corrective measures were taken:-

“inigtry of Commerce and Industry were annroached anrd
they issucd a3 directive to the two “Yinin~ comnanies

RC snd MCC* that their Intravenous Fluids reauirenents
should with immediate effect be obtained from General
Pharmaceuticals Ltd., As nor this directive the Yinistry
of Connerce and Industry will not forthwith issue import
licences to the two "*inin~ comvanies for imnortation of
Intrevenous Fluids unless aonnlications for such imnort
licences are sunnorted by a certificete “rom G°L that
GPL {s unable tc sunrly the two ''inine Comnanics a given
range of I.V.F,

fin unward revision in nrices for the 1.V, ?, was pressed
for. Increase in nrices was finally approved by the
Zimco and Central Sunnly and Tender Board with effect
from 1lst April 1020,

Averace nrice per unit hack during 79 - 80 )
ar incrcase
is 1.683X of 42¢
Averaze nrice ner unit nack durinz 79 - 30 ’
is 2.365E

Other steng taken towards inmroving financial rerforzmance
which could not have 2 giznificant inmact during 1980-81
but would go ¢ long way in inmproving 1981 - 82 results
are.-

(a) A 209 reduction in the nrices of nlastic containers
supnlied by Vifor hes been nejotiated with effect
from 1st January 1981. Plastic container's cost
constitutes arnroximately 40% of the total cost,

(t) Other raw materials are alzo being obtained fron
nuch cheaner sources in Scuth Africa which also
results in a congiderable savinrs {n the freirht.

(c) Cost of sending gomnles to Vifor and navint thenm
togting fees have beer considerably reduced as the
analytical facilities 2t Yabwe have been unoraded.

(d) <tens have been taken to canitalise most of the lone
term loans to cbkviate the tncidence of interest,

(e) Another area where econormies are to be cffected is
the high cost of direct and “indirect labour. For
the year 1980 - 91 the actual cost of direct and
indirect labour is 21,3% of the tntul turnover.
This has been discussed with the management and a
nrocramme of re-organisstion has been suzrested
shereby considerable economiess could be achieved.
Certain measures have alreadv been initiated by the
naparenent in this aren.
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EXPOPTS

The rated canacity of the »lent is 1 miilion units ner yeer. This
apnears to have been computed orc the basis of fillingy 4000 barcs of
1 litre solution each ner day, for 250 working days a year. In
actual nractice costly bars of smaller volume i.e. 150ml, S00mls
are filled along with the 1 litre bags and the production goes
ebove 5000 units per day. Fith the current experience and with
the existing nroduct mix the nlant can achieve & oroduction pf

1.2 pillion units ner yesr.

Durinz the year 1980 - 81 actual sales were R63,000 units. In

case a 157 increase in sales during the year 81«82 is taken as
real, the firure would go upto 770,200 apnrox. The budrcet forecast
for 31-82 is 250,000 units. In any case the plant if run in full
capacity could still manufacture uoto apnrox. 400,000 basgs for
exports.

Export survey have been conducted during the last two years in
the neighbour.ng countries i.e, Malawi, Tanzania, Xenya, Zaire
and Timbabwe. Sizeable noientials for exnorts have beer
identified particularly in Yalawi, Tanzania, Zaire and Zinbhabwe.

Trado enquiries have been received from the first three countries
and 7imbabwe has asked 3PL to get their products azpproved by the
Zinbabwe DPus Pegistration Authority before they could direct
their trade enquires to the cornany.

The orosnects of exports to the neighbouring countries have
further inproved because:-

(a) It has been negotiated with Vifor that they would give
GPL non-exclusive rights to export Intravenous Fluids
under Vifors' “ame and Trade Mark of 'Flex FPlac' to
these neighbouring countries.

) Vifor have 2lso been reguested that they should in future
forward to GPL such enquiries for exports from African
countries where Vifor feel that GPL could have advantares
of freight being nesrer the buyer country.

It hes been supgested to PL manasenent that in order to tan
this exvort potential thev should:-

(1) Prepare an informative end attractive catalocue
for the comnany’'s products and nake it freely
available to the potential customers,

(11) “arket company's I.V.F, along with administration
sets,

(11i) 1Initiate o concerted exnort drive and develon
strateries to displace the existing suopliers
throurh competitive rricinm, ensurirg continuity
of suprlies end establishing an exrort narket cell
which could liecise and actively follow un with the
buyinr orzanisations in these courntries,
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TPAINING

(1)

(11)

(i11)

iv}

(v)

(vi)

During the verv first yvear of nlent's commercial productiorn
i.2. 197° four technicians two from nroduction and two Irom
Myalitv Contrel were identified ~nd sronsored Zor trainings
overseas at Vifer ~lant ip %eneva under UNIDO ausfnices.
The trainins nrorramme and tra’ning contents were discussed
in detail snd were finalised with the Vifor reporegentatives
who vigited Tambio in July 1972, The training vericd iz
cach ¢ase varied between 5 - 8 weeks,

Qut .qf thesc treined techmicians one frem nroduction hes
left the ccmnany, the other three are on their jobs.

Begides this traininrs creration-nanuals in the form of
treinine hendouts were nremnared for each of the onerating
areas such 23 'fater treatnent, Soluticn Prenaraticn and
Bag Filling, and Insrection. These are being undated fronm
time to time and are still in use.

During 1980 & short trainines nrogramme as a refresher was
prenared and the staff in the Yster treatment section and
Steriligation areag were exrosed to it.

In 1571 it is nlanmed thet the "uality Controlansger would
o to Chelsea Eneland for & nost gracduate degree in
Analvtical Chenistry.

One erezs where specialised traininr needs to be immarted

is the »lant naintenance. This has not beern nossible so
far as the manacement cruld not identify the engineerineg
staf? who could be ~iven training. DPeonle in this
derartnent have unfortunately beer changing their jobs.

Now that things snpear to be retting o bit ncre stabilised
treinineg needs would in due crurse be identified. It is
nronosed to send to Vifor one engineer for a shert
attachment ccurse in nlart maintenesnce under UNID ausoices
before the end of 1531,

Now that 2 G'® guide for the nlant has been drafted and it
has been accerted by the manavement, it would be ressonable
to conduct trainine nro~ramme to ensure its proner
innlementation throuchout the nlant,

DIVERSIFICATION

A pnunber o. essential facilities at PUL such as (1) Stean
Generation, (i1) Voter Treatment (iii) Laberatory Fquipnent and
even nroduction cof Intravenous Fluids are under utilised.

In order to imnrove this situation and achieve better recovery
of fixed nverheands it was felt necessary to exarine such
diversificatior nlans whick would nct only utilisge some of the
cxistine facilities but also-satisfy the lomg ranze objectives
of the nroject {i.e.

1)

end(11)

fichieve sclf gufficiency in critical nharmaceutical
supnlies,

Achieve further imnort substitution and snvinzs in
forei~n exchanre.
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Zeepine these factors in view, the followine provosals

-

(1)

(11)

(1ii)

i

(1

(11)

(111)

were exaomined:

Yanufacture of Anticonrulant solution for whole
blood in PVC bags.

‘fanufacture of water for injection in PVC bacns
(30 - 50ml) for multidose nurrosecs.

Manufacture of Oral Rehydration Salts.

Manufacture of parentoral drugs filled in amooules
and vials.

Manufacture of Anticoacsulant Solution for
Yhole Blood in PVC bacs

There is a ready demand for this nreparation and the
annual requirements are estimated hetween 37,000 -
90,000 tags.

The preduct could be manufactured with the existing
staff and facilities. Ad4itional equipment needed
is:-

1. One Filling rcechine to £ill by volume.
fMusotations were received in January 1981 fron
a British Firm. The cquipment would cost
aoprox, 5,500K CIF Lusake,

?2. One solution naking tank 1000 lit, capacity.
Stainless steel and a stirrer. Apnrox, cost
5,000K. Total investment required = 10,500%,
Anpual increase irn turnover = 120 OOOK approx.
Details have already been submitted to the
management.

Yanufacture of Watcer for injection
tn PVC bags 30-50mls

Difficulty is experienced in the manufacture of this
product as most of the conventicnal safe bacteriostats
used tend to pet absorbed or derosited at PVC surface.

Manufacture of Oral Rehydrzation Salts

Detailed nroposals hnve been worked out for this
project and these hove been submitted to the
management. Annexure Vi




During +the micddle of 1980, General Pharmaceutical Ltd. had a
ith the Fepresentutive of WHC and UNICER based in Lusaka

ect of developing facilities for ihe manufacture of oral

rehydration salts.

Both WHO and UNICEF representatives showed great interest in the
product and stated that their organizations would be interested in
promoting the establishment of a plant for the manufacture of oral
rehydration salts which could satisfy the regioznal needs of Central

frica. Subsequent to these discussions GPL had requested WHCO and
UNICEFT to indicate their estimated annual offtzxes and the form of
assistance which their organizations would be able to provide for setting
up ORS manufacturing facilities. +t appears these queries were referred

to WHO and UNICEF regional office.

During the recent debriefing discussions with the SIDFA in Lusaka,
reference was made to the export survey report dated 12.9.1980 on
Zimbabwe. The Chief Pharmacist to the Ministry of Health, Zimbabwe,

had shown a great interest in ORS,

The SIDFA therefore proposed that it would be in the fitness of
things if details are worked out for a much larger scale project on ORS
so tha*t the needs of Zambja and Zimbabtwe or the entire region of

Central Africa are met.

The scope and size of such a project would have to be entirely

different from the one proposed under Annexure VI of the Terminal Revori.
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Stage I, to develop facilities to manufacture oral rehydration

salts to satisfy the needs of Zambia end Zinbatwe
Stage II, to expand these facilities so as to increase producticn
of CRS to also satisfy the needs of other countries such as Malawi,

Mozambique, Tanzania, Angola and Lesotho etec. through ¥WHO and UNICEY.

Prcduction Capacity: The capacity of the unit should be in the range of

2 M. packets or sachets a year on the basis o a single shift operation
for 250 working days 2 year. Further it should be possib.e to double the
capecity either by tw shift working or by installing another set of

equipment.

Space Regquirements:

1. Storage of raw materials L8 m2

2. Drying and sifting L8 m2

3. Weighing end mixing 48 mo

4, Forming, filling and sealing of sachets L8 m2

5. Quarantine and storage of finished

products 24 m2

6. Quality control laboratory Existing facilities which are
elready being expanded would
suffice,

7. Lockers and charmging rooms, 2 areas
oneg for male and one for female
vorkers 2x9 = 18 m2

234 m2

The ceiling height of areas nos. 1 .o 7 should be 5 m, while the others
should be 3 m.

There should not be eny drains in e -ear 1 to 5. Foutine cleaning of
areas and machines should te carried out Ly un industrial tyte vacuum cleaner.
The absence of drains elminates commcn source of contemination.,

Areas 1 to T to be airconditioned z.d h gnidity in areas 1 to 5 is to be

controlled below SO.

Stame I Stage 11
1. Manesty mill one unit one unit addition
2. Aeromatic dryer 60 kg two " one " "

1" " 1"

3. Blender Moritz type VSO two one




4. Form, fill and seal unit one unit one additional
Iasy pack tyoe froxm Dott. Bonanace,
Milano or Tronswraep Germany.
5. Heighing ccale d4isl typ two "
100 kg )
Weighing scale 100 kg ) two "
.- Aver;
Weighing sczle 20 kg ) s two "
Veighing scale 100 gms ) twe "
6. Vacuum clezner industrial type two "
T. Stainless aluminium or polythene drums 20 10 additicnal
units

30 1it capacity with hermatically

sealing lids.

3. Sundries such as nand shovels, bowles of

different sizes.

9. Veheratory Russel type sifter

two units

1N, Imprinter for batch no. and mfg. date one one additional

Approximate cost of the project

Ry
P

To develop a working and functional area

of 234 m2 , area to be constructed approximately 350 m?

Cost 400 USS per m2
Cost of equipment
Cost of instellation

Services

Escalation 10%

350 x ko0 140,000 USS

300,000
50,000
100,000
590,07
b0
650,00t

UNIDO/UNDP contribution for such a project could be:

Basic imported egquivment

250,000 US3

Technical and management personnel for 18 months 105,000

(one engineer and one *eam leader)

Training

Governaent innu

Idd

hS,OOO

400,000

400,000 UsS$

plus working capital

The unit should be in vroduction within 6 months after the building and

services are provided.




As alrealy mentioned in +he terminal report page lh under 2.3 (v},

GPL hes nearly 36C0 m2 of cpen site on its premises available for develon-
ment. So, a project of this kind and magnitude could be easily developed

there with a number of advantages to the existing activities.

(i) Yarnufacturs o7 rarenteral drugs Tilled 1n ampoules
gwa rigl =
and vizls
De=ziled vroveosals for this proiect have zlsCc Daen
¥ 3 - 3 e
submitted to tae management.
vy
Annexure VI
. * o . s TYT 1 b .
(v Manufacture of IVF in veclyvpronylene boitles.

It has already been pointed out to the GPL management that the existing range of
activities of the plant are wvulnerable on two grounds:

(a) For their entire requirement of plastic containers GPL are totally
devendant on Vifor of Geneva. Though the existing agreement between GPL

and Vifor lasts until November 1983 GPL will be obliged tc seek extensions

of the agreement so long as they continue to use PVC hags for £i11ing IVF.

(b) There is ¢ degree of resistance being built up against the acceptance of
FVC as an ideal plastic for IVF. The resistance is on two counts, one is
the leaching of the tlastizisers and the other is due to evaporation losses

through the bags particularly during storage in the tropics.

It would therefore be highly desirable that GPL should explore the
possibility of switching over to alternate technclogies., One is to use
polyprovylene botiles with the existing sterilisation facilities. The other

is to use polvethylene bags with gas sterilisation.

The existing sterilization facilities and after some modifications
the f£illing facilities can be used if GPL undertakes to fill IVF in
polypropylene bottles. They will however need to install a suitable
blow moulding unit for the manufacture of polypropylene bottlies. UNIDO
could, therefore, render assistance in providing a cultable blow moulding
plant znd train locz2l personnel in operating such a plant. UNIDO/UNDP
input would te in the region of half a million dollars which would also

cover the training cost.




3. TFINRIUGS AND "PCOITTENDATIONS

3.

1

PRODUCTI® FACILITIES

The nroduction of Intravenous Fluids by Ceneral Phammaceucti :als
Ltd at Eabwe fulfils an essential need in Zarbiz, "he plansg

is nanned by Zambian stof? whe are carable to —rodusze the
rresent range of products. Yt is rather uvnfcrtunate that there
is still a lot to be done before it could be cloimed that the
rroduction facilities at GPL meet the accented internatioan
standards.

The things that need to be done have been identified, detai's
worked out and accented by the nanagement. FEven action has
been initicsted in certain areas. Theo nace of implenentction
needs to be speeded un as the nlant is already ir £1ll nroduction.
It is an accerted fact that nrovision of certain requiremcnts
would have been much easier if thege had been taken into accoun?
when the plant was installed. At the present stage when the
vlant is in operation and the entire enerry and resourcea zre
directed towards naintainine a certain level of productioa +he
manavement is finding it hard to cive nriority to the
imnlementation of these recommedntions. In view of the hirh
incidence of rejection due te “yrosen and the risk involvad

in marketinr~ 2 croduct where one cannot be absolutely sure of
its quality it is stronecly recormended that the management must
make the hard option and imnlencent the agreed improvement: 'n
the nroduction facilities without cny further delav.

The present production activity is highly vulnerable because of its
sole dependance on the supply of PVC plastic containers “rom Vifor,
Switzerland. It is, therefore, considered advisable to gradually change
over the production of IVF to polypropylene bottles. Assistance for such

a chanre could be sonrht from UNTDO/UNDP,




3.2 COST CONTROL

As hos been nentioned earlier the cost of direct and indi-e ¢t

lasbour for the vear £0-81 has rorked out to be 21.3¢ of the
turnover. The.rejection due to non sterility, Pyrorens aid
the fingished nroduct not meetine the chemical and o her
specificat'ons is as high as _£.89, While the first tigure
could be brought down to 15% by rationalising the managennn-
structure, the second fipure shoul? nornally be zern if and
when the G.!!.P, recomendaticns are effectively impiementad

The scheme for rationalisation of the nangpement structura | as
been fully discussed with the Generzl Manacer and he: has al eady

initiated some action.
Other aress where economies could be effected are:-

1. ¥arehcusine cost of the finished goods and reduction
of inventories. The comonany has 211 alone been
naintaining two or more rented worehouses which nmeans
the additional cost of hire, movement of zoods and
security arrangements., Recently the nuaber of rented
warehouses has been reduced to cne. ¥Yow that the time
lac for testirr the batches has been reduced ef:orts
could be marde to nlan =roduction in close consultation
with Govt "edical Stores, so that there is no holding
ur of the finishad stocks in the comnany's werehouses.

Production nlans could be bas2d on & quarterly riiscussi. ns

with Govt Medical Stores the main customer with reeari -

their core nrecise requirements for the followins quac~ter.

An adjustrent cf 10 to 20% cculd be nrovided for ir these
cstimates. The soriderinp of raw nat: rials could of course

be continued on the nresent bagis i e. the annual budget
bas24 on the annual estimates received from the fovt,
"edical “tores and the "inine Com~a2ries,




3.3 DIVFRSIFICATION

Resites there beins 3 meed in Zambin fc extending the ranre of
essential 4Aru~s to be nmmnufactured., ~PL has 2 nurnber of
manufacturine facilities which are under utilised. These cre
mainly: -

1. Stea- “eneration - Present urace iskme it
the zeneration canacity availatle.

ii. %™ater Distillation - "ne water still with a
capacity of Z00OL ner hour is still lyine idle
awaiting to be installed.

i1i. ~Nuality Control facilities : Though the quality
control denartment necds more snace for nrorerly
installing the eauirment reccntly received throurh
UNIND and some of which is s 111 on order . yet
with the equinment now availcble the denmartment can
uncdertake a lot rore work.

iv. ©Production and sterilisation of liquid filled
™WC bans ; With the nresent equirment and staff
the set ur can incresse their outnut by 70 to
20 in a ginple shift omeration.

v. Smace : Begides there beine 3RO "2 of site being
avallable for extension of buildine ore flocor can
he constructed nver the existinm factory building
therehy veildint arn sddinnal flecr snece of over
e

The company can therefnre both irnrnve its viability and
achieve nnre self sufficiency in essential drues for
7Zambis by extendine its existine rangc and undertaking
the manufacture of NOral "ehydration Salts and ®erenterzl
nroducts in fora of amncules and vialg,

Further, a supgestion has been made in the report to set up an oral
rehydration unit which could serve the sub region of Zambia and Zimbabwe
to begin with and the enitre region of Central Africa at a later stage.

Such a project could also enlist support from WHO and UNICEF.

(D]
oI

LA

The nei~hbourins markets and their nctentiz2l far exnorts have
alrcadv been identified, These markets thouzh cloge to 7ambia
are already nrocurint their reguirements either fron Turone or
South /frica. The buyins suthorities in these neishbouring
countries have shown a keern interesi in the Intravenous Fluids
nanufactured by ~PL. It is now entirely upto APL to break

into these narkets by offerinq ther comretitive nrices and
assurine them of continuity in sunrlies. Once ©PL are able to
exnnort their nrocducts they would not onl7v imnrove the utilisstion
¢f their existin; ranufecturing faciliti-e “»ut 2lzo would obviate
their nrohlemg with remsrd to foreitn ex:honre,




3.%

TRAINIMA

Manufacture nf Intravenous Fluids and for that nztter any
nhnrnaceutical npre-~arations czlls fer the statf beinm all the
time mnade awar= of the meticulcus care neerded in all its
orerations. The he:t means to achieve this is thrcuch refresher
trainine nrogrannes for the trained staff and structured training
nrocrammes for the new staf?, The existinc oreratine manuals
foerm 2 gnod basic naterisl for the structured traipnine ghere as
the refresher trainine nrogrammes could be nrenared by the
Denartnent Heads keenine in view the needs. from time to tine,

It is surcested thzt the emrhasis on traininz be maintained.
5D,
& draft G.1.0. has been nrenared and has been accerted by ell
denartnments, Thiz docunent would need to he imrlerented
implicitly. Tn addition tc this it rnust be uvndated from time to
time as the exnerience within the organisation crows richer.
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PPODUCTION NF INTRAVRHOU3R FLUIDS BAGS

(UNITS) AT GPL A®QIL 187) - MARCE 80

AND ADRIL 80 - ¥ARCH Bl =

ANNZXUPE IIX

-72 -

"ERIOD NCO. OF BAGS REJECTS PEMARNS PERIOD ko OF PBAGS.] REJECTR REMARKS
FILLED FILLED
(UNITS)
1st Nuarter 11 694 7% (0.7%) | dudeet for the ycar was| let NQuarter 209,621 14,091 Budget for the yeeor
79 - 80O one million units 80 - 81 (6.729) wag 968,653 unitg
Anr 79 - June 79 Mar - June BO
2nd "™uarter 1£8,812 3,352 ®roduction got 2nd "Nuarter 8¢ 233,917 27,976 Production was more
79-80 (2.01%) interrunted due to July RO-SentGA (11,93%) resulated thouch
Jul 7¢-Sent 79 1. Delays in the sone nroblens were¢
receiprt of raw exrerienced due to
3rd "uarter 73,9042 3,887 naterinls during 3rd Quarter 114,384 3,570 (a) one of the
79-80 (4.8%) tke 1st and 3rd 1081 (3.17) sterilizors necoding
Oct 79-Nec 79 guartera. Oct 80 - certain renlacement
2, Problen with the Dec 80 of parts.
waterstill, (b) the roor
4th Nuarter 240,732 18,936 3. Problom with nyrogen| 4th Suarter 182,384 11,2256 auality of plastic
79-80 (7 .05%) toating at PL, 80-92 (€.15%) containors received
Jan 80-Mar 80 Jan 81-Mar 81 fron Vifor.
Total for the 497,580 23,234 Out of 20€ batches Total for the| 710,376 5@ ,812
year (4.77) produced durin=z year (7.€7%)

Apr 79 - Mar R0

the year only 100
could be tested,
the rest 1.0, 106
batches were under
test by the end of
the year,.

Aor 80-Mar 81
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ANNTYTPE IV

The followinm table shows the batches nroduced and tested over
1379 - 20 and 1910 - 31 on a quarterly basis n~nd 1lso number of

batches rejected--

PERICD TESTFN REJECTED REASONS FNP
DEJRECTION
May 79
(no production in April
and June 79) 7 - -
1.7.79 to 30.,9.79 o2 2 Low dextrose
1.10.79 to 31.12.79 40 1 Clarity unsetisZactory
(no nroduction in N
November 1979
1.1.30 to 31.3.30 91 10 ? non-sterile and
pyrogenic,
8 chemically
unsatisfactory
Total for 1879 - 80 206 13 6.27
1.4.80 ¢o0 30.6.80 78 8 S5 non-sterile,
1 pyrogenic
1.7.20 to 30.9.%0 67 3 1 non-sterile,
? chemically
unsatisfactory. A
few trolleys from 4
batches rejected for
non-sterility,
1.10.80 to 31.12.80 89 6 *€ Pyroponic. One
trolley from one
batch over heated.
3.1.81 to 31.3.31 128 s 4 Pyrogenic, ?
chenically uusatisfac-
tory, 1 contaminated.
Total for 1980-81 330 23 f.8%
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SALES FIGURES IN UNITS AND VALUE FOR I.V.P.

MANUFACTURED BY GPL FOR THE YFA®S ADRIL 70

-~ MARCR 80 AND APFIL 30 -~ MARCH 80

ANNETUNT V

N
N

APPIL "9 - MARCH 80 APPIL 80 - MARCH 81
PERTOD NO OF BAGS VALUR N VALUE IN US 8 PERIOD NO OF BAGS VALUE IN ! VALUE IN US @
SOLD UNITS KVACRA (1K= 1,224 ) SOLD UNITS KWACHA | (1K= 1,224 #)
1t Ouarter 56,455 84,757 115,983 1st Guarter 163,980 401,555 491,503
t Apr 79 - Apr 80 -
June 79 June 80
2nd Nuarter 120,052 216,008 ! 264,395 2nd Ouarter 138,387 325,816 398,798
July 79 - July 80 -
Sent 79 Bent 80
3rd ™uarter 20,147 151,387 185,298 3rd Nuarter 211,286 467,093 572,823
Oct 79 ~ Oct 80 -
Dec 79 Dec 80
4th Juarter 70,929 95,230 121,519 4th "uarter 154,715 38%,080 471,3%0
Jan 80 - Jan 81 -~
“lar 80 Mar 81
Year Year
Anril 72 - 337,583 561,133 687,194 April 80 €68 ,347 1,580,454 1,934,474
Yarch 80 March 61
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PROPOSAL FOR THE MANUFACTURE OF ORAL
REHYDPATION SALTS (ORS)

N INTRODUCTION

In many developing countries such as Zambia acute diarrhoea diseases
are one of the main causes of infant mortality. The death is caused
by dehydration. Such cases can be treated effectively in all age
groups by giving patients by mouth a dextrose-electrolyte solution.
The solution can be easily prepared as needed by dessolving a
prepacked mixture of ORS 1in an appropriate volume of drinking water.

ORS packets of pharmaceutical quality can be used as a non
prescription drug even in remote 2reas where proper medical
assistance is not readily available. These can be easily
transported and have a long shelf life,

Composition:

The recommended ingredients in ORS packet for
making one litre of solution are:

Dextrose anhydrous 20,0g
Sodium Chloride 3.5g
' Sodium Bicarbonate 2,.5g
Potassium Chloride 1.5g

According to a WHO and U.N.I,C.E.F, document this
formulation has been used successfully to treat
dehydraticn due to acute diarrhoes including
cholera ip all age groups.

On dissolution in water it yields the following
concentrations:-

Deftrose 111 m mol/L
Na 90 m mol/L
cl-_ 80 m mol/L
' HCO3 30 m mol/L
K+ 20 m mol/L

PACKAGE SIZE

For simplicity of production and economy to the end user it is
proposed to manufacture only a packet stze to yield on litre of
ORS solution, Later on if need arises more expensive packs for
making up volumes of solutions such as 200 mls or 500 mls can
be introduced,

PRODUCTION CAPACITY

For a semi-automatic packing unit the most economic plant would bave
a production capacity of 2500 packs per day, This is based on a
production rate of 8 packets per minute and 7 hours of actual work,




Annual production may however be varied to virtually accommodate
any requirement based on:-

1.
2.

decrease by operating fewer days,
increase by working more than one shift

or oy adding more machines.

SPACE REQUIREMENT

The following areas need to be provided

1. Storage of raw materials Existing stores after the
proposed quarantine goods
received area is developed,
should suffice.

2

2, Drying and Sifting 24 M floor space
2

3, Weighing and Mixing 24 M floor space
2

4, Filling sealing and packing 24 ¥ flcor space

5. Quarantine and storage of Existing storage facilities

finished products could be used,
6, Quality Control Laboratory Existing facilities could be
, used ,

7. Lockers and change rooms Extsting facilities could bde
for workers used,

72 Mz
Ceiling height in all the production areas should be 3M.
There should not be any water or drains in the rooms 1 - 5,
Routine cleaning of the areas and machines is by vacuum
cleaner. The absence of drains eliminates common source of
contamination.
The rooms 1 - 5 need to be air conditioned for control of
humidity and temperature,
EQUIPMENT

For a semi automatic operation and for the production capacity
indicated the following equipment is proposed,

1, Oscillating granulator

Manesty England
or

Approx, Price

Multimill All S.S, Construction

Gansons Ltd, India

5,000/~

2, Dryer Tray type Mitchel K15,000

/...
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3. (a) Weighing Scales Dial type
upto 100 kgs

(b) upto 20 kgs

[ W NN S T )

)
z
z
!
)
!

; K4000
(c) 100 gms needed Zor AVERY
f process control
4, Mixer bdlender Drum type k4000
S, Drums S.S., or Aluminjum
or Polythene with herimetically
sealing lid 10 Numbers K1800
6. Yacuum Clesner K500
7. Dosing Equipment
Semi automatic K 8000
8. Sealer K 1000
9, Imprinter for batch No. and
Mnfg date K 1500
10, Sundries, Hand Shovels 2kgs
10, hand shovels 250g 10,
Polypropylene bowls 10, K 400
' K27 ,200
11, Cost of Installation K 5,000
Total cost K32,200 rounded off to
K35,000

Cost of the pr.ject

Equipment and ,Installation Approx, K35,000
Building 722M' floor space @

K500 per M K36,000

Facilities such as air

conditioning, piping etc. K 5,000
Total K76 ,000

LABOUR REQUIREMENT

Granulation 1 Operator

Drying &

Weighing 1 Operator £600/month

Filling &

Packing 4 Operators

Supervisor 1 K200/month
K800/month

/...




COST OF PRODUCTION

Per batch of 2500 packets

Materials
Glucose Anhyd 50kg ? K2,0/kg
Sod, Chloride 8 .75kg ® K1.4/kg
Sod. Bicarb, 6.25kg @ K1.5/kg
Pot, Chloride 3.75kg @ K2.0/kg

Aerosil (reco-

conmended to keep

the powder in free

flowing state) 0.01375kg @ K6/kg

68.76375 kg
Working losses 5%

Direct Labour (monthly cost K800
divided by 20 working days)

Overheads same as direct labour

Total cost for 2500 packets exclusive
of the sachet & packing

Cost Ler packet exclusive of sachet
and packing

or

Cost of Aluminium Sachet printed
on both sides

Cost of outer carton for 100 packets
Cost per packet

Total cost per packet

JUSTIFICATION

@

Annual .
Consumption and prices:

K100 ,
K 12,25

K 9.4

K 7.5

K0.08

k129,23
6,4615

or K135.7

K 40,00

K 40,00

K 215.7 '

KO 086
9N

Regarding consumption and price of ORS (one litre make up
sH>lution packets) ., Mr A Leach Buying Officer, Ministry of

Health has indicated that:-

1. Based on the reported cases of severe diarrhoes in
Zambia the consumption could be up 1,2 million packets

a year,

Mr Moore the Chief Pharmacist Ministry of Health indicated
that the immediate need in Zambia would be of the order of
5-600,000 packets a year. This could grow to 1,2 million
during the next three years when their plans regarding
primary health services could become fully operative,

5/....
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Mr Leach indicated that a price of 25 - 30n per packet would
Ye reasonable.

3. At present ORS are marketed in Zambia by Searle Laboratories
' under the trade name of Rehydrate, Their one litre make up
pack sells a* the chemiss shop for 95n, The product has =
lime and lemon flavour.

(b) Capital Outlay:

Theiotal capital cost as shown
earlier is k76,000
+ 109 for escalation and exigencies 3,600

K83 ,600 to rounded

to K84,000
(c¢) Return and Profitability
Basing the price to be 30n per packet
the net generation of money from the (30-11,5) 500,000%
sale of 500,000 units per year would 100
be = K92,500

Adjusting K17,000 towards return of
capital (basing total recovery within
five year) and K25,000 contribution

to the indirect and fixed overheads

of the company the project would yield
a minimum profit of KS5G,000 per year,

(d) Other advantages

It has been known for sometime tnat WHO and UNICEF are planning to
assist the development of a regional project for Central Africa

for the manufacture of ORS, By establishing a plant for the local
consumption GPL would not only fulfil Zambia's need for an
essential medical preparation but would also qualify for assistance
from WHO and UNICEF for developing their ORS plant to satisfy the
regional needs through these organisations,







