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Abstract· 

Demonstration of modern technologr for drug packing • 

Project 1'illllber : DP/HON/84/001 

The main purpose of the project is the improvement or 
quality" or locally produced tablets. In the course of the . . 
project implementation the f ollowi.Dg has been achieved : 
- The Tablet Departaent has bee·1 reconstructed so as to meet 
the requirements of Good Manufacturing Practice. 
- The aodel tablet production line with the capacity of 
110,000 tablet.per hour and consisting ot up-to-date equiiment 
has been installed and put into regular production. 
- The quality of present~ produced tablets bas been improved. 

b;y introduction of tablet blister packing s.rstem as well as 
revision of technolos:J and quality standards. 
-The Quality Control Laboratory and Bl:D Unit have been aoder­
nized and. strengthened b;y provision.wit?i modern equipment, 
instruments and labware enabling to-carry out activities 
related to ad6ptation and development of tablet manufacturing 
technology and to ensure the proper ~-process control and 

quality assurance of final products. 
- 13 specialists have been trained through fellowship and 
in-serYice training in the field ot modern tecbnclogy and 

equipment for tablet aanufacturi.Dg, in-process control and 

modern methods, aeus aJJd procedures !or quality control of 
dosage torme. maintenance o! equi19e11t • 
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IlfrRODUC'rION 

The Government of Mongolia gives high priority to the de­
velopment or various National Health Programmes, an bapor­
tE.Dt element of which being the supp~ or the population. 
with essential drugs. Certain measures have •lrea~ been. 
UDdertalc•!!n to establish a local pharmaceutical industi-7 
although at present the major amount of drugs consumed 
in -the country (about ?fH,) are imported. The Government's 
main trust has been in the direction or industrial utili­
zation or locall.7 available raw materials for the produc­
tion of pharmaceuticals. Therefore the support bas been 
given to the development or local manufacture of blood 
derivatives, drugs obtained from slaughterhouse waste pro­
ducts and drugs of medicinal plants origin both by the Go­
vernment and through a number of UN sponsorred. projects 
(DP/tION/82/004 Prosramme "BIOMED", DP/MON/82/002 Assistance 
to the Experimental Centre of Applied Enzymology and Micro­
biology in the production of sterile enzyme products). 
Besides, the veey important componenb of the Mongolian 
pharmaceutical industry is formulation or pharmaceuticals 
mainly from raw materials imported in !>ulk. The pharmaceu­
tical formulation factor;y in Ulan Bato~ was built in 1959 
and_startett operations with the manufacture or tab:ets and 
in~ectables. In 1981 within the frameyork or UNIDO project 
Sl/MON/?9/801 a team of experts visited Ulan Bat.or with 
the aim to observe .. the operation of the formulation !actoey 
and to advice on the plan or action !or malting it suitable 
to meet the increase ot drug demands. Th~ir terminal report 
"Survey o! the Pharmaceutical Industry in Mongolia" gave . 
the detailed describtion ~! the existing situation and pro­
posed several solutions tor revamping the !ormulation !ac­
tory ir. Ul3n ~ator. According to the Mongolian side one o! 
the first priority wad the reconstruction o! the Tablet 
Department &nd ir.troduction o! modern meacs tor tablet packing. 
~e!ore the begicning ot the preser.t project the produc~d 



- 4 -

tablets were packed manually in packages or 6 in paper 
strips. That obsolete method or packing does not prove to 
ensure the quality ot locally produced tablets and orten 
results i.:l shortea.d shelf live and even disintegration 
or prod~cts espessial~ taking into consideration spec~ic 
climatic conditions of the country and long ~s or trans­
portation to deliver.the products to re?!loto.districts 
(Aiu.ks). Besides, the manual packing does not .. prevent the 
microbiological contamination of tablets and has a harmful 
effect on workers whose work brings them into di;-ect contact 
with active ingredients or tablets in the process or drug 

packing. Bearing in mind that introduction or a modern drug 
packing sy~tem would lead not oLly to the improvement or 
quality of locally produced drugs but would contribute to 
furth~r de~elopment or the production capacity and to 
increasing eftectiyeness tbro~gh the improvement or labor 
productivity_, i.e. the objectiv~s set up by the National 
Development Plan, the .Government Auth~rities concerned 
have requested an international assistance B,?d jointly with 
URDP have approved the present project. The project can be 
considered as the very initial step in the total reconst­
ruction of the pharmaceutical factory in Ulan .Bator which 
aims at increasing the manutacture of pharmaceuticals from 
the present level of 16 million Tughriks to 40 million 
Tughrilcs in the year 1995 and further.to 70 million 'l?ughriks 
within foftncoming 20 -years. 

Development ?roblem and immediate problems attacked 

The development objectives ot the project are as 
!ollows : 

- An increase o! qualitative and quantitative outputs ot 
the local pharmaceutical industry 

- Achieving sel!-sut!icieney in loeal !ormulation ot essen-
ti::.l drugs !r"rr. imported. pharmaceut fcah in bulk and 
indigenous raw mat•rials 

' . 
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Although the"project is.directly' related to the output in 
industr,y and to the quality or locally produced pharmaceu­
ticals in dosage fonD~ it~ ~~v~l~;'!!!~~t eojeetives envisage 
the assistance to the Government ·or Mongolia in supporting 
the successful implementation of National Health Progr&J11Des. 
The knowledge and _practical exper.i.ence gained by the M ongoliaa 
specialists in the course or project implementation as well as 
establishment and rtinning or a modern tabl.et production line 
includiDg a tablet packing unit and modernization of (Olality 
Control Laboratory and B&D Unit should create a techical ~asis 
for .further develo1m1ent or a pharmaceutical formulation indust­
ry. Nevertheless realizati()n o:r the Government's Plan and. 
achievement of development objectives will require further 
efforts and additional capital investment. First of all it 
should be emphasized that construction of a new building ~o 
accomodate the production of tabl~ts and inje~tables is inevi­
table. The new building is to be erected within the area o:r . 
existing factory. It should meet all modern standards relating 
to the formulation o~ pharmaceutical dosage forms. The UNIDO 
document "Technical profiles for production ot pharmaceutical 
dosage forms" (ID/WG.393/14/Rev 1, 1985) as well as preliminary 
layout of the new !actory proposed by the "Survey of the 
Pharmaceutical Industry in Mongo.ia" (uNIDO project SI/HON/?9/ 
801) can serve as a guidance !or the design and construction 
of the new factory. However, taking into consideration the 
lack of experience in this particular !ield it seems to be 
reasonable to establish the new plant on the basis of il!terna­
tional or bilateral assistance. It is quite understood that . 
eve: if the decision concernig a new pharmaceutical torMUlation 
factory is !i:al:; ado~ted w;.thout delay and necessr.ry !unds 
are mace available the new !aetory w'uld oe operational only_ 
within several years. There!ore as an immediate goal there 
should be installation or the second independaut tablet prodcc­
tion line within the area o! the existing Tablet Depart?Dant. 
:3y reaching the targeted capacit! it will be teasible to incre­
ase almost three times the output ot already reconstructed 
Tablet Dep::.rtment and to decrease spendings on import ot drugs 
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in finished !orm.s. 
The other problem to be solved without delay is identifica­

tion and de!inition of health and drug policies. It is feasible 
for the Ministry or Health in collaboration with WHO Office . 
to examine the overall health situation in the country and to 
consider and approve the Country's List of Essential Drugs. 
The priority !or local production shoula be given to the dnlgs 
of the "first level". Therefore the range of tablets to be 
manufact-'1!"e<i by the pbarllaceutical factory should be the major 
aeans to cure the most commonly spread diseases that are as 
follows : 
- Res~iratory disease~ 

- Diseases of digestive system 
- Diseases ot nervous .system and sens~ry organs 
- Infectious and parasitic diseases 
As far as concrete dr.ugs are concerned their choice and pr~o­
ri ties for local ~roduction should be based on the List of 
Essential Drugs and determined. by the Ministry of Health. 
Desides,tne most expensive pharmaceuticals in dosage forms 
even if their.consumption is moderate should be manufactured 
lOClllly. 

The three immediate objectiv~s of the project were pl~ed 
as follows ; 
- Increase quality of packing and other quality aspects of 

locally produeed'pharmaceutical preparations (~ablets); 
- Advice to pharmaceutical industry on adaptation and deve­

lopment o! modern technology or drug production and packing ; 
- Cr~ation o! a basis tor further development of the national 

pharmaceutical formulation industl'J. 
The phamaceutical indust1'7 is rathe· • delicate and di!'f~cul t. 
Its development requires a broad range of specialists with wide 
practical experienc" and.knowledge, well out!ited R&D and 
quality control facilities with a range ot highl7 specialized 
equipment Bnd in~truments as well as production taciliti~s 
meeting the re1uirement1 of Good Manu!ac~~ring ?ractice (GMP). 
All these !actors are clos~ly interlinked and only by their 
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proper arrangement it is feasible ~o llttain the pro~ect's 
goal. l'tierefore, although the very first priorit.Y was 
introduction of a modern.drug packing system instead of 
manual packing of tablets the project dealt with strerag­
thening all_ steps of tablet lll8llUf'acturing. In this connec­
tion 'besides the creation of an.automatic tablet packing 
unit in the course of project implementation it was proposed 
to establish a modern tablet production line as well as to 
modernize B&D Unit and quality Control Laboratory. 

Outputs produced. and problem encountered. 

A. Technical •pPr&isal of project requirements and settle­
ment of ;project implementation. -

In December 1985 Hr. Luys•nnamjil Director, Mlamaceuti­
cal factor;y·w~s appointed as the National Project Coordi­
nator directly responsible tor project implementation. 
A!ter his retiring in December 1987 Hr. '!seDSUren, who had 
been nominated for fellowship programme at SPOFA, C:echos­
lovakia held the post. In addition counterpart personnel 
or 10 specialists including industrial ~harmacists, mechani­
cal engillllers a~d analytical chemists were aesigned to 
carry out th~ project activities. The project bees.me ope­
rational in December 1985 when C'l'A was fielded. to Ulan Bator. 

In the course o! the first investigation on the spot 
it was tau:id out that al.most all items o! tablet production 
equipment had to be replaced without del~. As a rule the 
tablets manutactured did not have su!f icien~ hardness. The 
granulate ~appened to oe uneven &lldeontained too high 
percent o! pieces with dimension of more than 0.5 J111D along 
with the high coAtent o! fines (less thaD 0.2 mm). As a re­
sult ot lorg transportation and consequent atoring the ·-imported raw materials sometimes were not !ree-!lowizlg. 
I! in principle milling was possible b7' using the existing 
wet gra:r~lator ot vertical type the meehaDical a1!ter to 
obtain a uni~orm particle size was not available. The drying 
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process had never been controlled and the old.and obsolete 
tray dr,rer use~ did not have 8.1J7 temperature regulating 
and recording system. Radical improvement or B&D Unit and 

. . 

'blality Control LabQrator,y -.-as also mandatory- due to the lack 
or basic suitable equipment and instruments. Upon discussion 
the situation v.ith the project counterpart personnel and 

with the Government Authorities conce;l"lled it was proposed 
therefore to explore all possibilities to establish besides 
a tablet.blister packing systelil a modern tablet productiotl. 
line with all necessary iteas or equl.i:aent as well as to 
aodernize and strengthen the existing R&D Unit and Quali't7 
Control Laborator,y. As a result the project budget was 
increased several-~iaes. Considerable support to the project 
was also given by the hinistry or Health that had provided 
it with some item~ or equipment and spares, like mechanical 
sifter, wet granulator, tablet tooli.ngs etc., as well as 
made available through WHO project HOG/DSE/001 analytical 
and in-process control equipment and instruments, packing 
materials and some machiner,y for the manufacture of tablets. 

a. Reconstruction of the Tablet Department.:. 

The design and working drawings !or the reconstruction 
of the Tablet Department have been prepared based on ~he 
recommendation or the "SU.rvey of the Pharmaceutical Industr,y 
in Mcngolia" (UNIDO project SI/MON/?9/801). In the course 
of actual civil work the main attention has been give~ to 
those physi_cal aspects o! the premises that could affect 
the quality and safety or final products, to convenience 
o! maintaining the manu!acturing premises according to strict 
sanitary standards a!ld to ad~quaey ot the working space Pnd 
storage areas. ~ne working and ~torage premises have been 
constructed so aa to prevent the ent17 o! animals and insects. 
'rbe new !loor has been made ot polished concrete allowing 
ea87 wet and d%'1' cleaning. It has been made !lat and level 
as well as suitable !or iusallation o! rather heavy machinery". 
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All edges forming_ the join~s of floor, walls and ceiling 
have been made rounded so as to prevent them from getting 
easily dirty. To reduce the possibility of contamination 
all open ~aceways for cables and pipes have been eliminated.. 
The interio~ sur~aces (wall~, ceilings, floors) are present­
ly •ooth and free from «acks.... Tbe walls and ceilings are 
covered with a washable paint permitting ea57 cleaning and 
disinf"ection. The reconstructed Tablet Departa~t has been 
furnishes with new doors safe!1'.separating· working pre­
aisea. In the course or project iapleaentation the workers 
are motivated to keep the doors constantq abut in order 
to avoid interlinkage or outside a~. The new windows also 
reliabq sa1..rate the working premises~ The working ~eas 
where considl!rable · quantitT or dust can be deYelop~ d • have 
their own connections to the newl.7 installed exhaust ven­
tilation 57stem~ The exhaust air outlPts or 'tr&7 dr,,yers 
have been connected to exhaust air line. Untortunatel.7 due 
to financial difficulties th~ whole vectil-tion 97stem 
designed to supply the ~ablet.Department with filtrated air 
(5 changes per hour) has not been completed in time • .lt pre­
sent two separate air exhaust ssstems in granulation &:id 
tablet comp~e~sing areas are operational while air compressor 
to feed the departmen~ with filtrated air bas not been 
installed yet. The completion of the ~hole ventilation 
system is planned for the first quarter 1988~ 

In the reconstructed Tablet Department the working space 
is su!f icient to assemble two independent tablet production 
lines in accordance with the requirements of GHP, i.e. 
equipment forming these lines can be placed orderly and 

logieall7 allowing to minimize the risk ot mr:ission ot an;r 
manufacturi1:1g or control atepe and to minimise the riak 
ot coD!usion ~etween.the ditterent drugs or their COllpODeDta. 
Adequate storage area• to allow proper placement ot raw ~•­
terial s, sm:!~roduets and !inishfld tablets have been aleo 
provided in the reeons~.ructed Tablet De~artment. 
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c. Creation and running an automatic drug packing unit 
and a modern pilot tablet prod.uctio.!t_line. 

The choice of equipment for the creation of a mod.el tab­
let p.;:-oduction line has been based on the order of priori­
ties and availability of funds. ·On the other hand such pa-

• raaeters as high reliability of equipaent, conve~ence of 
cleaning when_ changing the 't::fpes of products and requirements -for maintaining the equiptent have been taken into account. 

' Where possible highq sophisticated equipment controlled b7 
electronics-that require• ~•cial knowledge and experience 
for its 118.inta;n;ng has been avoided. ill items of equipaent 
ox-dered for the project have been designed and aade in 
accordance with strict criteria of the pharllaceutica1 in­

dustry. 
The tablet production.line has been assembled from the 

machinery me.de by Hanesty 5achines Ltd. (Great 3ritain). 
The items included into the line are as follow~ ~ 

- Steam heated T~ Dr;yer 20 S to hold 20 trays with maxi.mum 
ca_paci't7 of 5 kg wet granulate per tray. The dryer en&U:L·ep 
constant te~perature conditions in drying chamber and even 
air move1tent around each trlQ" thereby producing uniform 
granulate drying at ?rescribed temperatt.?.re. (!'he second 20 S 
Tr~ Dr;yer has been provided through WHO project HOG/DSE/001). 
- Oscillating Gramilator Rotorgran Hark IV "1th set ot 
screens for wet and dr;y granulation. Since the old ~ut q~ite 
reliable wet granula~or o! vertical type continued to be 
used iL the new line the granulator HX IV was used almost 
entirely tor ·lr7 granulation. In this mode of operation it 
is ca~able ~o process more then 500 kg drj materials per ·-hour reducing them to a pre-determir.ed size and thus ~nauring 
obtaining the very even and tree !lowing particles. · 
- Pit~ll model S44D6 Couminuting Machine with set o! screens 
At present the machine provid~d thr01..gh WdO project 
MOG/DSE/001 is used fo~ size reduction o! raw materials, 
rejected tablet• and dried granulate. ~ut the !lexibilit;r 
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and high throughput of the machine as well as large choice - . 
or screens will allow to vid9n the areas or application 
when the second production line is asseabled. 
- Model B 4, 25 station single sided rotB.1"7 tabletting 
press with set of tablet tooling for round flat bevelled 
edge tablets with breakline clia·of 9 and 12 ilma. The output 
or 15,000 tablet per hour as claimed by' the J:amlfacturer 
has been reached-in practice • .Another B 4 tabletting machine 
pr~vided by WHO will be the part or the second production 
line. 
Besides the above mentioned maehiner.y ~he mod.el production 
!ine includes Russian made.mechanical sifter or rot&r7-
vibrato~ type, ~ .. apo.ci't7 80-400 kg per hour .with set o~ 
sieves steam heated kettle tor the pre:t>aration or granu­
lation liquid (mostly starch paste), the ploughshare mixer 
capaci't7 of 50 kg, the vertical wet granulator and 15 sta­
tion tabletting machi.:le RLE 15 PH Kilian (west Germ&JV') 
with maximum capacity of 35,000 tablet per hour. 
The new tablet presses as well as the old one have been 
provided with dust control equipment. This system introduced 
tor the first time at the Tablet Department enabies to 
minimize the hazard :reated by airborn dust, to protect 
the ~ompressing machines and to efficiently remov~ the 
surface ~ust thus resulting· in better appearenc& or tablets. 
At the same time the installed Manesty tRblet de-dusters 
a~.d dust extration units considerably reduce the possibility 
ot dust damage to sophisticated yackaging equipment. 
Anoth•r very useful and important practice first introduced 
at the Tablet Department during the li!e of t~e project is 
regular polishing ot punches that has bacome the obligato1'7 
part ot the whole maintenance cr.stem •. Installati?n aDd 
putting into operation ~.anesty Z'unch Polishing Unit along 
with Manesty Punch Polishing Kit helps to keep or even to 
restore high finish punch !aces thus reducing tooling costs, 
perhaps the most expensive spares, and eD8Uring consistent 
production ot high quality tablets. 
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The manuals for each item· or equipment supplied by the 
manui"acturer have been translated and working instructions 
for machine operators and· maintenance personnel have been 

- . 
prepared in Mongolian, the docuaents being in vrit!ng and 

approved by the Chier Mechanical Engi.nesr. Sp6cial atten­
tion has been paid to proper 1 ubrication of the 11&cbiner.r 

bearing in mind the lubrication is cheaper than spare parts. 
L'lb.rication scheme bas been established for each -~· 
and department's mechanic responsible for maintenance 
constll!ltly watches for the established time between cleaning 
and lubrication to be never exceeded for ~ reason. 
The new tabl~t production line is .totally operational at. 
present. Assuming an ~f!icieney or 80% as far as the machinery 
is concerned the tablet compressiIJssection can make as ~ 
as 700,000 tablets da: ·1y.in one shift or 8 working hours. 
Since the average weight of tablets varies between 0_2 and 

0.56 g the maximum quandty · of granulate to be produced in 
one shift should be approximately 400 kg. At the rate of 
one batch per hour e mixing batches of 50 kg is necessary 
that is quite realistic (the capacity of the existing mixer 
is 50 kg). The capacity of wet and dry granulators and mill 
is also sufficient to produce the required quantity or 
granulate rea~ !or consequient compressing. Some difficul­
ties still exist in drying of wet granulate. As a matter 
of fact the dryillg cycle fluctuates between two and five 
hours depending on the t;ype of the product. Therefore, even 
taking into account that actual quantity ot granulate 
required is less than 400 kg the overall drying eapacit,' 
at present does not match the capacity of compressing 
section. In order to increase the output o! the Tablet 
Departme~t it has been decided to work in two or sometimes 
in three shitts at granulation section and eorres~ondingly 
in one or two shi!ts at compressing section. The output 
o! the Tablet Department has been increased !roe the previous 
!igure o! ,3,000 millio~ 6 pieces confections per year to 

I 

47 million packs ot 6 tablets. Further increase of produc-
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tivit;y can be reached b;y proper production planning. It is 
re~olllllended to carr.r out not aore than three production 
c~m.paigns for the seae product-•Ch 7eu. At present it 
cannot be..a-:-Jdeved because of unregular suppq of the tab­
let Department with raw -terial.a. In .fact the production 
plannjng is based ~n actual avai1abilit;J Of active ingre­
dients and even l~oricants such as stearic acid and its aa1ts 
the stockpile o.f which is not sat.ficient. '!here.fore, the 
proper coordination with the organiation respozaaib1e for 
import or raw -teria1s is essential particul.arq in view 
of the plans for the development o.f the 1oca1 pba1'9aceuti­
cal formulation industr.r. If ve consider technical aeans 
and availability of experienced speci.•lists. and labour turther 
increase or the output of the Tablet Department is quite 
achievable in the nearest future. Actuall.7 the core of the 
second independent tablet production line alrea~ exists. 
Besides the second B 4 tabletting press the trial runs of 
which have been completed v1ttiDg into operation recent~ 
bought Kilian tabletti.Dg machine RLS 15 PB with the output 
of 40.000 tablet per hour the overal 1 capacity of the compressing 

section will increase to 225,000 tablet per hour or, 

410 million tab:ets 7early assuming the work in one s~t 
only. The main attention when considering the installation 
o! the second line should be given to aixing and dr7ing. 
It is feasible to include into the second line the large 
capacity trq dr;rer lilte Manest,. 80 S (similar to the 
existing 20 f? trq dr7er) or fiuid bed dr7er (Glatt, Stokes 
or Aeroaatic). As far as vet and dr7 mixing is concerned. 
Manesty "!!" mixer or Collette mixer like Gral 50 combining 
the operations of mixing and wet granulation are quite 
suitable. 
The blister ~aeking of taolets started in 1986 when pre­
viously bought table-top-ve~sion blister machine ECOBOl1 
?40 (E.~ri.Noack, West GermaJV') waa put into operation. 
;JithiD the !ramework o! the project the machine has been 
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brought up to the full strength b7 the purchase of coding 
t;rpea and. cliche rollers vith rubber aats according to 
the ordered artwork, but in manual version ~- 'l'he -­
chi.De is operated b7 three workers vho unualq place 
tablets in blisters on band ruDQ.j ug al.ong fe~ table. B7 
this mode of operation. the output of 14,000 paclca of 6 
bas been. reached. Furter step also enri.aagecl b7 the pro~ect 
was introduction of auto!latic packing 117st•. Iti.s under­
stoGd that ~or this ptrpose bl.ister paclri ng bas been choeea. 

~ing into consideration the relative siapliciv of 
BCODI 740 blister packer and its low price (it was alllest 
Wice cheaper in comparison vi.th other -chines submitted 
for bimUng) this .. chiae but ccapleted vi.th feeding derices 
for tablets dia 9 and 12 - has been bought for the pro~ect. 
The aain and the o~ difficu1't7 in reaching the abo'Ye 
output was considerable del.~ i.D. deliver;y of the -chi1ler7. 
fte first set of -chines was received in. Harch 1987. As 

far as the_blister packing machine is concerned it vas 
ordered as earl;y as in JamJa17 1986 but delivered in. June 
1987 onlt~ Beaides,the contract includes services of IUUlU­

fa:~-urer's engineer for installation and trial. runs. Al­
though bis arrival was expected in September 1987 bis mis­
sion is still pending. There.tore, the blister packing 
aacbine received in June 1987 has left unpacked up to the 
present.* 
Lengthly deliver.r llD4 further assistance to be provided b7 
••nutacturer !or installation. turned O\' to be the common 
problem tor other projects implementing in Mongolia. This 
!actor should be taken into account when pl&DDing and imp­
lementing the project with rather heavy equipment component. 

* In February 1988, the mi11ion of engin~er wa1 cancelled and the 

blhter packing machine hH been put into operation. 
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. 
D. ttanuracturi.ng tecbnologr and pa~i.Dg of tablets. 

The production of tablets is arranged. according to the 
Ltlagr-- ·. shown on page 16. The ingredients are weighed in 
batc~es of 50 kg flfter _grindipg_ and ~if'tiDg. At present the 
eareful weighing is done by industrial precision electronic 
bench scale 46 kg capacity with automatic taring and accu­
racy 5 g. The granulation liquid is prepared in ste- heated 
kettle for each batch _just before mixing. As bincUng aecliua 
5 - 1°" . arch paste is used soaetbes rith addition of 
gelatine·iiid sugar s;rrup. Other binders are not aTailat.le. 
The only available lubricants are talc., stearic acid aD4 

its calci1111 and •gniua salts. The lack ~ choice of' awd.­
liar.r materials to certain extent lillits the technological 
capabilities. 1f¥ using presentl.7 Llstalled. equipaent it 
becomes possible to obtain even f'ree flowing 417 granulate. 
Therefore, the revisio~ of technological docuaents was 
.co~centrated on d~termine.tion of optillum composition of' 
binding mec~um, loosennjng substances, sliding and lubri­
cating acditjves tor each type of tablets and on speciti­
catiJl(; the limits of water content in a ganulate. The latter 
~arameter is essential to o~tainins the granulate possessing 
good compressing properties. For its ~eterminat~on and tor 
subsequient working out regime er drying the desiccator 
method nas been introduced into :·ractice, the moisture con­
tent being determined by new express method (IR balance). 
In spite ot the tact that revision.or technology !or all 
tJrpes ot products being manuf'•etured ha~ started and !or 
18 pr~ducts the revision has actually been com~leted this 
work cannot be considered as tinisbed. Some more precise 
dettnitions and specified parameters are still needed. The 
completion ot this research is expected upon the receipt 
ot such ordered in-process control devices as Granulate 
Plow Tester, Tablet Tester o! rolling and impact durability-, 
Tablet Breaking ?oint Tester and Tablet Dissolution Tester, 
but still during the lite o! the project: Upon defining ~nd 

* All above contract equipment arrived in February 1988 
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and specifying the permissible li.mi.ts of the above parame­
ters they should be included to the technological documents 
as obligator;,y control points. Further iaprovement ot the 
technology should be combined with commencing the research 
of drug aging. 
The qualit.Y of blister packing with ECONOK DPB 740 is good, 
i.e. the main goal of the project has been achieved. Besides 
even in manual mode of operation this aachine.considerabq 
increases t~e Jabour productivicy. Operated b7 three persons -- . . it is capable to 71.eld as ·~packs of 6 tablet as 22 - 24 
workers who manualq pack tablets in paper strips. 
Particular attention has been paid to proper training of 
local personnel in fulfilling the·requireaents of GHP. 'l'he 
followings have been done in the course of project iaple­
•entation : 
- Sanitation progrBllllle indicating areas to be cleaned and 

cleaning intervals, cleaning procedures for equipment and 

containers bas been introduced and thoroughly kept up. 
- Equipment and containers are identified by labels beariiig 
the name of processed materials and necessary batch data. 
- All manui'acturing steps are carried out in accordance with 
written and appro!ed instructions. 
- Implementation of manutacturing record system designed to 
provide the manufacturing history of each batch of a drug 

has been commenced. However, as discu-sed with the project 
counterpart personnel this a;ystem needs to be further impro­
ved and strengthened. For instance, the limits of actuall7 
obtained yield as com~ared with the theoretical one should 
be apeci!iea at different stages of manutacture. Observations 
made throughout the mamitacture of the drug havs to be 
properly recorded. Special attention should be paid to 
regular checking the strict adherence to all manutactariDg 
~rocedures and prescribed controls. To this ettect it is 
highly desirable to ~stablish a sell-inspection system b7 
cfufgnatfng the experts rei:p .... ~sible tor regular conducting 
inspections ct overall manu!acturing and control operatioDS. 
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E.. Modernization of B&D Unit. 

Well outfitted R&D facilities are perhaps one of the 
-in characteristic features o:r a ·aodern pharmaceutical · 
enterprise. Bearing ia •ind tha~ it is unfortunate~ far 
from reality at the lharmaceutica1 Factory it bas been 
suggested to modernize th9 existing R&D Unit and to create 
within the framework of the l»rOject the core for commencing 
research aiJDing at adaptaticm, development and iaproveaent 
of the technology ror tablet manufacturing. With this in view 
B&D Unit has been. provicl~ wit~ such laboratory scale equip­
ment as Collette ftix~/Granulator Gral 10 with.two bowls 
effective capacity up to 7 1, capable to coabine the opera­
tions of dry an~ vet mixing and granulation as well as 
l'lanest;y Hand Tablet Press with set of tooling tor round 
!lat bevelled edge tabletc dia 9 and 12 mm with breakli.De. 
Both machines are suitable also tor experimental production 
ot small batches ot drugs. For instance, the output of appro­
ximately 6,000.tablet per hour can be achieved by the baDd 

tablet press. It is also important that this machine produces 
tablets equal in every respect to those produced on industrial 
tableting machines. Other instruments and devises such as 
constant temperature vacuum oven used to sp~ed up the process 
ot wet granulate drying and devices described in the previous 
chapter will be in cOlllDon use with the Tablet Department and 

Quality Control Laboratory. 
The unit's stat! consists of pharmacist and technieian 

which is ob7iously ixisutticient to C&rr7 out their numerous 
duties properly. The stat! has been tought to handle all items 

I 

o! equipment, to carr'7 out research aiming at selecting the 
optimum composition o! granulate depending on the p~sical 
properties of a drug and defining the optimua limits of a 
water content in a gramilate. Th91 took part in revi•ion o! 
techological document• relating to manutacturing operations 
in accordance with the existing production programme !or 
tablets. The development of new technology tor the produc-
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tion of tablets vith main active ingredients der~ved froa 
aedicinal plants (extracts, oils 1 parts of herbs grinded to a 

powder) has been commenced too.· SJDall batches of three such 
drugs have been prepar~ for trials. Assiail.ation of the 
technology tor aanuf acture 0£ coated tablets should be the 
next stnge of development. 

F. Drug Qu&litz Control nt the State level. 

The central Drug Quality Control Laborator;r is responsible 
!or quality assurance of drugs both imported and produced 
in the countr;r. 'l'be laborator,y consists of tvo sections !or 
chemical and biochemical ana~sis. It carries out pharma­
ceutical, chemical and biochemical control of imported in 
bulk and in dosage !oras drugs according to the Pbaraacopoea 
of the TJ5SR, CompendiUll Hedicomentorua and other ana~tical 
quallt;y certi~icates. Besides, some typical control functions 
ot oae laboratory include : 
- Dr.ug registration 
- Examination and approval of quality standards !or local~ 
produced drugs 
- Inspectiono! drugstores, the Pharmaceutical Faetor,y and 
other ~U engaged iD preparation of .drugs 
- Supervision of aimak (district) drug quality control labo­
ratories. 
The laboratory staff consists of 5 pharmacists, 3 biochemists 
and a number o! tt. ... hnicians. In this report only those acti­
vities or the laborato17 dfrectly relating to the project are 
touched upon. It is common practice as a clruS manufacturer 
provides iD!ormation concerning all active ingredients vhen 
conducting negotiations on delive17 of drugs. All batches ot 
iaported drugs should be accompallied. by analTtical c ertifi­
cate indicating actual results ~!-all tests performed as well 
as adopted quality standards and the source o! s~eci!ication 
used. untortunatel7 this practice is tar !~om reality. There 
is a lack o! coordination between the organization responsible 
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fo~ iaport of drugs and the one responsibl~ for quality 
assurance. J.s a result the drugs delivered b'Oll abroad 
often do not have even registered batch mmber. This situ­
ation is inacceptable and should be overcoae as soon as 
possible. Before concluding the contract arrangeaent on drug 

iaport the trade organi.zation should require troa the eupp­
lier coaplete ~ical documentation for everr iaported 
drug and consult on the above with the Central Board of 
fted.ical Production and SUpplies and vi~ the Central Drt~ 
Quality Control W.borator.y. J.s far as the laborator.r itself 
is concerned it should be capable to teat each batch of ia­

ported drugs iD bal.lt or in dosage fora 1-ediately after 
deliver.y. OD1T by doing this iD due tiae it would be possible 
to guarantee the uniApaired. drug characteristics iD spite of 
transr,ortation and would enable the Governaent Authorities 
concerned. to submit an;J' claia to the supplier in case obtained. 
anaqtical data do not corr.espond to the specification. On 
the other hand it ~OUld ensur~ the quality of drugs direetl.7 
distributed on the local market or passed. to the Pharmaceu­
tical Factory !or further processing. 

In terms of equipment available the laboratory is iD a 
position to Clll'17 out most anaqtical tests so as to ensure 
identification, purit;y aDd assay (except IR spectrophotomet­
ry and gas chromatograplv').Some instruments however ought 
to be replaced (!or instanee, UV spectrophotometer). Bat 
the number of qualified laborator;r stat! is inatlequate. 
As a result onl.7 approximatel7 ?OJ' of.imported pharmaceuti­
cals in blilk and 40J of imported finished dosage f oras are 
tested in accordance with the pharllacopoea o! producing 
countl'T. Tberetore, there is an urgent need to increase the 
laborato17 stat! at least b7 two specialists iD order to 
enable the laborator;r to tulfil its major task o! tiael.7 
eontrolliag flVeJ:7 batch ot all imported drugs. It is ••P•­
ciall7 important taking into account that the major qU&Jltit7 
of drugs consumed in the countr;r is imported. J.s tar as the 
project itself is concerned 0Dl7 those bulk pharmaceuticals 
and auxiliar.r substances neeesa&r7 for the preparation of 
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pharmacautiGal. dosage ~oras that prove to contora the approved 
analytical s~!l.Ddard.s could be transfered froa the Central 
Store to the Pharaaceutical l'actory. Jt aeans that additional 
quali1:7 control of each batch of bulk paraaceuticals is re­
quired il after the receipt tke shipment baa been kept for 
long periods. 

G. ~litz assurance at the .Pharmaceutical Pactorz. 

A ~ quality control serrice is an essential el•e~t of 
au;,y pbarllaceutical production. It ahou1d not be lildtli too 
constant testing and veri,f7ing the quality of products being 
••nufactured, but to aonitor the qua1i1:7 aspects of •aaafac­
turing operations, to carr:r out the in-process control tests 
and to s~ the stabili1:7 of finished products. ill these 
functions could not be tul.filled successtul~ b7 the ~it)' 
Control Laborato17 maiDl.7 due to the laclc of equipaent, inst­
ruments and even voluaetric flasks and pipettes. Therefore, 
funding allocated b,r WHO to strengthen the drug quality cont-· 
rol in the countr,r has b~P.D used for the purchase of equipaent 
and instruments needed for this laborato17. 

First of all taking tnto account specific cond.itioDS o! 
Mongolia as remote and landlocked coun~ it has b•en decided 
to supp~ the· laborator"7 with unbreakable po~rop,rlene, po~­
met~ipentene and tetratluoroetb;rlen labvare. This choice has 
been based on excellent chemical and solvent reai&t&DC7 of 
these materials and possibili't7 to have used this labware for 
ver.r long period of time thus making the .1aborat017 indepen­
dent from neceas~7 of regular supp~ with chemical glassware. 
The labware ordered and supplied includes volumetric naaks, 
burettes with self-zeroing adapter, eoaplete Buchner fUDDels 
and filtering tlasks, Erlemaqer flasks, Tenon TPE and :171011 
filter•, separato~ !U111lels, graduated e,'lindere and other 
labware of c~mmon use in anal7tical practice. The oth•r prob­
lem of routine laborator.r prac~ice that haa b•en solved ia 
reliable weighing. The range of analTtical balances bought 
ha• the capaci't7 and •enaitivitJ' tor weighing the quantitie• 
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corresonding to •accurately weighed• as vell as ones of lover 
sensitivit;y for tests in vhicb a measureaent of mass is in-. 
volved.. The laborator,y has been supplied vith -cro and aicro 

pipettors vith disposable tips allowing accurate aeaaureaent 
of voluas within the range _5 pl ~ 10 ml. Among other erquip.. 

aent and instruaents that have beP.n put into operation there 
is Air Cadet vaCUUJl/pressure puap used tor vacuua t'iltration 
and vacuum evaporation. ~th these aethods were not available 
in the laborator,y practice since even water steaa ~et puap 
couid not be used due to lov pressure in water supply liDe. 
Inat&llation of' rotarr en.porator with ScJxhlet extraction 
57stea made it possible to increase the laborator,y producti­
vit;r when a:aaqsing the content of' active ingredients ;in•~­
diciDal plants or c&rr'7iDB out the tests requiring the prior 
separation and subsequient reaoval of' solvents. Other iteas 

• 
of equipment that have been made available to the project 
include vacuum oven with temperature regulating_97stea and 

vacuum pupa, Vortex mixer, laboratoey silt llill with set of 
sieves, melting p~int apparatus with set ot precision ther­
mometers, digital PB/ion meter vith set of electrodes. It is 
ve-ry essential that such new analytical methods as spectro­
photomet-ry in visible and ultraviolet regions and thin-l~er 

cl:romatograplo' have been introduced into laborator.y practice. 
Together with the laboratory start the complete revision 

ot quality control standards and procedures tor tablets aD4 
most other products being m1U1utactured has been COJlllllenced 
during the lite ot the pro3ect. The nev qualit;y control 
standards tor 16 preparations including tablets, &llpouls and 
solutions pave been submitted to the GOYarnment A.uthoritiea 
coneerned·tor consideration and approval. The preparation 

to the present produetion programme is under w~. 
'rhus, at present the Quality Control Z..borato1"7 is eap•ble 

to ensure the quali't1 and safety of almost all products being 
manutaetured exeept galenie preparations. Due to complicated 
nature or materials to be processed a:ad variability of chemi­
cal components in medieinal plants earetul anal7tical work 
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is a prerequisi~or industrial utilization • .l.t the very first 
stage the ~sis or rav.-terials, the qualit;T assessa!Hlt 
of extracts, standartisation of final products and ll04itoring 
all steps or extraction miould be placed Oil accep1able ecien­
tif ic basis. It can be achined ~ introducU. Rip Perfor­
mance Liquid Cbrcmat;ograpb.;y' technig"•· The correapowllag 
draft project doc1111ent requesting an ui1:erna~oDal. aasi~ance 
was subaitted to U1f.tDO in 1986. Its apprcnal and uq,1-en­
tation voul.d be ot utmost iaportance 1:o 'the countr,r. Another 
task of the labora1;017 1' .. to &'Art 1;he naluation or the 

stabilit7 or finished drugs vi1:h 'the aia ~ establish expiz7 
date and shelf-life specilications on th& basis of stabilit.J' 
tests under various storage conditions (i.Lcl11ding so called 
•accelerated aethod•). It is achirred b,y investigating and 

evaluating the chemical degradation and secondar;y substances 
present in the drug a.tter storing as vell·as the change ot 
the drug's p~sical.properties. 'l'his stu~ can be commenced 
without del~ b,y using already available equipment, but 
involved ana.l.y-sts should be further trained abroad in this 
particular field. It should be emphasized however that the 
present stat'! consisting o! ~ experts and 1 technician is 
inadequite to properl.7 !ul!il the present duties without 
saying o! the !utt.ire demands. 

B. Training of local specialists. 

A 97stematic industrial training policy including training 
specially adapted to the requirements o! the Pharmaceutical 
Factory is the key element in successful implementation of 
the· project~ in realization of the future plans tor the 
development o! the pharmaceutical !ormulation indu.1try in 
the country. A broad rang& o! specialists is required ~or 
transfer, adaptation and development of drug formulation 
technology. Various training programa,es having been carried 
out in the cour3e o! project implement&tion cover such areas 
a1 teehnologr tor tablet production, adeptation of the tech­
nology tor local conditions, in-pr~eess co~trol, qualitJ 



-M-

aasuraace of fhlisbed produc~a·ancl aetboda aDCl procedures 
ralating to their teat~, maintenance of equipaent. 

Pour specialists tbrae of vbOll 1"roa the Pbar11aooutioal 
lactor.r - tvo -cb•»ical engineers and industrial pbanalliat 
and Head ot ftanpover Departaent, State Board of "lldical 
Production and SUpplie~ vbo later on as planned bas been 
appointed as Director, Pharmaceutical Pactor;y, have been 
ncminated for two aonths trainjng at pharmaceutical coapa.JV" 
SIOl'.A., CzechoalOftld.a. !rile training abroad took place in 
:reb:t"Wlr7 - ftarch 1987. The teaa or Ii cngolian special.ista 
have visited a number of industria.L enterprises engaged in 
118.Duf'acturingt!le pharmaceutical dosage toros as well as re­
search institutions. Thq have got acquanted vith organizati.on 
of activities relating to the industrial sca1e production ot 
tablets includjng knovledge of equipment and in-plant's 
•inteaance" ~~eae, requireaents to the elaboration of techni­
cal and technological docuaentation, B&D relating to illprove­
aent and adaptation of technology, requirements to in-process 
control, industrial ~giene conditions at IUUluf'acturing areas, 
safety aspects of pharmaceutical aanuf'acturing, etc. Based 
on the experience gained thq have proposed the plan of action 
to improve the et!ectiv~ness of the Tablet Department. !rile 
activities to be carried out included measures r~~ introduc­
tion of G!1P requirements, procedures to carr;r out t1Ver, tech­
nological step in accordance wit~ the approved documents and 

instructions) re-arrangement or in-plant maintenance network. 
The implementation or the proposed plan is under W8;7, most 
o! the activities being completed. Tbe.!i!th fellow - Chief 
Engineer, Pharmaceutical Pacto17 nominated by the Government 
is expected to leave for training at SPOPJ., Czechoslovakia 
{one month traini12g programme) in April 1988. 

An important element o! in-service training has been 
practical training with the new •quipment acquireclltor the 
project both through UIIDO and WHO. The maDU!aeturer's manuals 
have bee~ translated and after thoroughl7 having atudied them 

. b7 Mongolian specialists the detailed working instructions 

.. 
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have been prepared tor te~cians and workers. Special 
attention has been paid to maintenance network. The _eaphaei.e 

has been laid on stronger.links between aaintenance and pro­
duction and on proaotion or aaintenance spirit to all levela 

ot personnel. ftongolian specialists have started training 
o~ those directl.7 engaged in aonul'acturing operations and 

maintenance This practice, ho11ner should be placed on aore 
regular basis that bas not been achieved7et. As :tar as 

• maintenance network is concerned one should alvqs reaeaber 
preventive maintenance is 11Uch 11e>re cheaper than repair. 
Therefore, strong discipline is •ndetor,,y to proper use the 
equipaent and to keep the·llllintenance bene:tita to working 
conditions and sa1:et7 o:t the equipment. In :tact considerable 
progress has been achieT'ed in this ti~ld and all items.of 
equipaent·-..~quired :tor the project are kept in good shape 
and working conditions. But further et:torta are needed :tor 
keeping the personnel up-to-date with changes in technology 
and te~hn•logical equipment. 

Theoretical and practical in-service training have been 
carried out in. such fields as general requirements o:t Gl!P and 
Good Laborato:t"J'" Practice relating to the •anu:tacture o:t ~O­

sage forms, technology of granulate preparation, working out 
the composition o:t granulate de~ending on type o! products, 
determination of optimum water content in granulate read1' !or 
compressing, appropriate drying ~r granulate. 

Separate training programme has been devoted to the requi­
rements and means ot in-process control and qualit;y control 
standards, methods and procedures ror :finished dosage torms. 
In total 13 specialists have been trained in the course ot 
project implementation. Their knowledge and practical expe­
rience are adequite to ensure independent work in the tield 
ot tablet manutacturing. 
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Achievement of Immediate Objectives. 

Immediate objectives related to the project has been achieved 
in total. As a result of project :iJllpleaentation the technolo­
gical cnpability and skill have been increaaecltbus creating 
conditions for .turther development or the local pharmaceuti­

cal formulation industry. ~be manufacturing premises of the 
Tablet Department have been copml.etel7 reconstructed so as 
to meet the major requirements of GnP. The model tablet pro­
duction line consisting of .ui;-to-date equipment ... bas been 
assembled and put into operation. Regular production or tab­
lets has been COJllDlenced and full capaci'1:7' of the production 
lin• has been reached. The output of the Tablet Department 
has been increaseci. li7 40J. At the 88Jlle ti.Ile the necessary pre­
re,Juisi tes tor further increase of the output b)" installation 
of the second production line at the same working areas has 
been created as well. The quality of tablets produced has been 
improved by adaptation or modern ~ecbDologr and by introduction 
of the tablet blister packing system. Modernization and 
strengthening or R&D Unit and 'tuality_ Control Laboratory has 
made it possible to revise the technology of tablet manurac­
turing, to introduce the modern means and procedures for 
in-process control and !or q:iality assurance or finished dlsage 
forms. Besides the revision o! quality standards o! tablets 
produced the renewed Quali~ Control .Laboratory became in a 
position to develop the ne~ quality control standards tor other 
products such as ampoules and solutions that had been commenced 
in the course or project implementation too. Su!'!icient DUlllber 
of local specialists have been trained to independently carry . . 

out· the activities relating the •amltaeture or tablets. The 
!ellowship and in-service training propcmes covered such 
areas as proper handlj.Dg and m.ainteD&Jlee ot equipment, modern 
technology o! tablet manu!ae;turing, qualit)" assurance including 
in-process control. Thus, the project will facilitate the re­
alization o! the Government's plan tor drastic increase o! the 
output o! national pharmaceutical formulation industr,y. 



r 

• 

- 27 -

Recommendations. 

A. Further direct utilization of the project achievements • 

ID order to t"urther improve the effecti-reness of the ~ab­
let Department and other factor.,.•s sectors engaged in llllDU­

facturi.Dg and qualit;y control of tablet~ thefollovi.Dg 
should be accopmlished : 
- To complete the ventilation 117stem b7 installation and 
putting into operation of an air compressor to teed the 
working areas of the Tablet Departaent with filtrated air. 
- To strengthen the iD-aerri.ce traiDiDg network for teclmi­
cians and workers espec:..alq tor those who directq carr.r 
out the manu!acturing and in-process control operationa. 
The training should be placed on a regular basis with 
emphasis on understanding to the pr&ctical problems encoun·· 
tered. 
- To complete the revision of technological documents for 
each type of products according to the existing production 
programme by introducing the prescribed in-process control 
procedures. 
- In order to ensure strict adherence to all manutacturi.DF 
procedures and prescribed control to establish a self-inspec­
tion system b7 designating the_ experts responsible tor re­
gularly conductil:Jg inspections of overall manufaeturiDg, 
control and maintenance operations. 
- To strengthen the R&D Unit and Quality Control Laborator,­
by increasing their start. 
- To staJ~t assimilation of tecbDologr- tor production of tab­
lets with ~cid reslstant !ilm am other coated tablete. 
- To begin investigation ot (!rug aging first after storing 
at general conditions and then by introducing the •accele­
rated methcd". 
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B. linelopaent ot the national pharaaceutical f'ol."llUl.ation 
industry. 

AD i.llllediate action that can at least twice increase the 
output or the Tablet Departaent is the creation or ~he se­
cond independent production line. This approach does not 
require the construction or a new builcli.ng thus peraitting 
to start installation of the second line in the working 
areas or the alrea~ reconstructed. Tablet Depart ... ent without 
delay. As a -tter of fact t~e core of the second line, i.e. 
the aost ex:pensi-nt part {~ompr.,ssion_ section) has alrea~ 
~een asseabled during the lite of the pro3ect. The trial 
runs ot the second ftanes't7 B 4 rotar.r tablettiDg aachine 
Las been completed and the tabletting press Xilian RLS15PB 
can be put into operation as soon as tablet tooling ia 
received. 
There are. two alternatives for revamping the manufacture· of 
injectables. Since the present~ available premises do not 
meet the requirements of GMP the .Aapoula Department can be 
reconstructed as proposed by the "Surv97 of the Pharmaceuti­
cal Industry in Mongolia (project SI/MOH/?9/801). However, 
it can be considered as onl7 a tempora17 decision realization 
ot which will meet certain difficulties. By all means erection . 
o: a new building.for the manufacture of tablets and ~ec-

tables should be eDTisaged in the nearest future. Bevertheless 
if necessary tUDds to be alloted fer designing and construc­
tion o! a new building are not available at the moment re­
construction of the existing facilities should be cOJDllenced 
a& soon as feasible. As far as production equipment is con­
cerned it is advisable to assemble an united production line 
consisting of maebiDery well matehing each other to avoid 
as mueh as possible manual operations. Since glass tubes are 
traditiouly imported from the USSR the recently ottered 
Ru•siatrwade ampoule umi!aeturing line appear• to be mo•t 
suitable. In ·~ ca•e inte1.oational or bilateral assistance 
i• required tor modernisation ot ampoule aanutaeturiDg and 

.. 
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intensive training abroad of local. professional atarr ia 
essential. 

The .:ruture prod.uction.pro~amme or the .Pharmaceutical 
Factory shcauld be revised by the ftinistr.Y of Hea:::..tb based 
on the country's List of Essential Drugs ror elaboration or 

.which the collaboration with WHO Office is highly recoaaended. 
Besides the Pbaraa.ceutical Factory where a number or ga­

lenic preparations rroa collected and cultivated medici.Dal 
:9lants is produced: ceveral scientiric institutions are 
engaged in research of the country's medicinal. flora (the 
list of medieinal plants in ftongolia consists of aore than 
three h~ed species). The technological capabilities-of 
all these organizations are far from up-to-date level. As 
the very first stage it was proposed to P.l't 'the anaqtical 
work on a modern scientific basis. To this effect the draft 
project document •strengthening of the LaboratC>rT for an•l~­
tical monitoring of extraction processes and standartization 
of plant deriv.W. pharmaceuticals• ajming at introductio~ and 

application of High Pe~formance Li.qui~ ChrOJ1&tograp~ tech.-· 
nique was submitted to UlfIDO. The requested assistance is 
totally in line with UNIDO's mandate and simila~ on-going 
programmes. The approval and implementation ~t this-project 
will promote the industrial utilization of the country's 
medicinal plants as recommended ~Y the Third Consultation 
on Pharmaceutj~als • 




