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!he U. Decl&ratiaa aDll P1aa of Actiaa ~or •a.m.c 

Co-operaticm .a Dnel.01WD' oal.18 tor the uan of dft'elopill& 

coarrtri• iJl tile Wtal world. iJl4mtrial pro4wstlca to i.ao:nu• 

to a-:. leui 25 per cmt 117 tile ~ 2000. !M world. prod.11ctiaa 

ot ~o&la ia 1976 ...,...._ to 1JSI 42.3 ld.W.aa oat of 

*1.cll. al»oat 10 per amt .. tJle 8JlaN d dnelopi.JIC oo•'ri•. 
Ja ta. •ti~ ~tll procr- -- __.._,tile 
reqair1•1at ot ~cal proacta ill t1ae Uftlopl.Jlc 

<»•Vi• ia bGaDlll to &nf'• 9ae mlJa oltje.:ti.ft ot tile 

~cal iJllbwh')' iJl clnelopl.Jlc comh'i• ~ore, 

ia w ma aw.U.a1al• tile •..r.i&l ..U.c:iM9 Nq1lire4 tor the aocial 

lleal. tJl prOCf I • 

Ia wt ot the dnelopl.Jlc comri•, tile ~cal 

iJ11b1n17 ta ocmt.lMd. to tonmlati• wt pec*aclns tTl anp. Ia 

-n- of tll:ia, lllIDO llaa -.. ~ to .,.. ~ a mre 

atecr-"94 pk WAu:tical iallwh')' iJlftlftJlg a4ftaolld. acimti.tic 

Md. teclmolCJ41cal ald.lla. 9ae -~or probl- mccnmend. llT tu 
4-ftlopl.Jlg coeh'i• ill tile •'\ta of Uftlopm: 1 ' of • tnecratecl 
11m11izm1o1:c••1r1atnia&l i-.u,. are tile noa ao&l.l.ald.11"7 of tile~ 

'Mdmolocr u wll u eooDOld.Oll ot acale. Ia lick' ot the a.bow, 

tile adllmp ot idoratiaa aa teclnaoloeioal oapM1 U ti.• ad. 

ape:rimce -cft Unlopi.ae oocmtri• ~--- ccmaia.rabl• 

illportace~ 

Ia -rin tit tJle a1lon -i u follow Q aottca to tu 

19cl.mml SW-r •tile Ia41strial. Applioatiaa of 8.crobioloa 

Ia th• Blumonlical. tmuu, *1.all w Ml.4 ta BawM, cam 
iJl Jd.7 1979, 'the ~cal ~ an the prod.w:ti.cm. ot 

caatial dnp iJl Unlopillc coatri• _. orpai.aed. lr7 lJIIJ)O in 

co-operattcm td.tll the '-prt.a ~ical lllli.cm. 'i:De purpoa~ 

of Wa ~ .. to prm. .. ia:'oraticm cm l'itt..-t 
proc:e98• ilnolftd iJl tile Jll'Od.llOtiaa of ••-·tial. dnp, IOVCM 

ot teclmolOCJ wt i u tftaatel", ia•w • •t _. raw •'hr.isl• 

reqaired. ad to di•cu• wi 'tb, a:per·h troll clrnlopiJIC ccnmtri• th'I 
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pro'bl- related to th• ••ati.al clnp to be pro41acecl ill 'Uleir 

reapectin comtri• with a Tin to pramotiJIC ta procblctioa 

ot clrap ill clft'(1lopillg oomtri• at 11&tio-.1 m4 ngicm&l 

lenl iJa orhr to a'ttai.Jl •elt-ntt1ciaq iJl ... mti&l 4np 

11i'Wll 'th• co•'Z'1· 
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'Bl• wting, llbicll tooic place ill Bala'toahred., RmP17 hem 

1~3 Sept.._. 1979, w op•nt 117 Dr.IAj• Cn:pt, Depa') 

JllJd.ner, JllJd.ftr7 ot ~ Ialmtq, Dr.Lonlld. Jl&l~, .._u.n .. 
Dt.nctor, <> 'er ot Cc•1rce, Dr.!.Slmj•, Qd.d ot Dlapet ••t 
ot tat.r.ti-.1. Ors ·l•ti• la Seantar7 ot ~-.i 
81lati .. , Dr.~era CUkwd., lt1Netor, 11d.• of~ 

~cal r.twtri•, Dr~IBC !'olq, DepwtJ DiNCtor1 

w1aper, Dr.Tap, ft.oe-P.Na.u.t, 11d.• ot ti. 2 l"'i• 
Cid.et, 

a:l.ftillc teclmologl• tor t1le prod;11oti• ot ••wlial dnp; it 

Wftl.d. alao lift ta oppor•iiid:Q- to i4-ti1) 11d.all WN tJ1e wt 
.. tatial 4rap tor dAftlopi.Jlc coub2i• • 

... !cll.naworiaa ~- tlln, after t1le ~ticm 

or tU ccmnltmrt:a• ,.,..., anau• di•~-...,.~ CIU'l'i.t o.n 
bT tile Jl&1"l1cl.J,mita la on.. to Uftlop a Jllaa ci!' Jati.cm. 

Dr.VaF, vu elected. Cbaiman ot" \Ae meetiq ad. Mra.!c.Ulma~rim 

~ Vi~~ail!!!'_!__~-~~ari•• _to the wting"" Mr.Hortobage ad 
Ka • .l. Pov.rie. ___ _ 
M.o.E!i()!l of the Jenda 

!Ilia ........ a4optecf. 1d.ti..t.., t .... Wac .... ~ 
IJa c---i, it ... screx tJaat tM i.-~ of t11e ,..._.ti• 

ot papelis 11114 tJae ctuaU• ot tJae Mnf ac d.iaCNAi- 'be DP' 
nm.bl• acOGl'tiJlc to t11e 1Jltel¥At no.. 
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Special thanks a.re due to Messrs.Szen~!'iilopi, Lorand, •. 
sa.Jen, Miklorics, Vag6 ad G7&°0' without vbose tremendouS 

attort• aD4 co-operatian this meeting woul.4 not haft taken 

}ii\ace, aor ·woal.4 it uw been nch a nccess. 
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• Q: libat mal.4 be cauid.ered. a Iii m ._ rise tor cbloroqaim 

~te? 

• .l: Jn ---..• rise wnl4 'M 55 taa/79V b1lt 1ll' .a ca be ei tiler 

Q: •· -U.. procbacti.• ot tiae -. ~ tr. ~--; 
!low..,. ist_. an aw.U.abl• tor tld.a prodiw:ti.•? 

.l: Apirozlateq 4 e 5 mt.a ... - h1M7, 1ISi, 1IE, laimt 

Q: bl4 tM price ot prodacti.aa tr. ~ be i .. ? 

.l: 'fbe prioem of tJ1e :pr ..... '1. JINCH8• cwt be «'9jme4. 

loaww, clal.oroqaiM Ut---. tu Jlrioe 111tld.Jl '*9 ll"O'IP• 

. Q: •• NG.~ to cJaloroqaim clipbNpllate; . u. tJrU -

tllat Wa cine 1lill 'beccme 01-olete? 

.l: t.inaace to clal~ 41.pliallpbate 48J1•1,. ca tJle !D! 
ot a1azi.a. U clloroqalae cliP..,.pllate i• &l.ta-.ted. 111.th 

~ tMa tiae ren.n.:w ma be oftl'cw. 
(ill p&t'ti.clpatm nated. tllat cllloroq1d.ae cli~te .. 
wie4 bl the!.r combi.• a4 tllat 110 rminaoe had. been •llom). 

• Qmriiou rai•e4 c1miJ1c the cli•caaioa oa 'Uli• nbject; 

Q • CIMriiGD, J. • wwr 
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2. Antidem-essi ves 'by L. Pallas and P.Benk6 

J. a~ ...a prepared by the &U"thors accortl.ing to the 

requiremnts of tllIDO and it w.s submi tied to ea.ch participant 

in advance. 

Dr.BenkO diacused. in hi• lectu.'""8 the disorders of the pe1cb:ic 

life and liriecl the Mdica..nts •ui table for their trea'tment. 

U:itrilJVlin 'NU di•cu•ed in detail due to itu high 

llignitic:ance. 'lhe possible W1'8 for i ta preparation were 

d.e•cri.bed, while a sped.al emphasis ,.. put on the economic 

tedmoloa ued in lllmpry'. 

b author...,,. a lecture cm Lith:imcarbonate, used world-wide 

in -th6 treat.mt o't -.me depression. He described the raw mterial, 

i ta procesaing, parificaticm and ue as a medicament. 

J.tter the lecture, the repr•entati:ve• ot the developing 

countries u:pzessed their -.l.ew Hgarding the preparation 1iDd 

arketing of the azrtidepressives. 'lhe final conclusion was that 

there i• a Vft7 low number o't patients au:tfering from depression 

in these countries, there-tore thq do not thinlc that the 

prepa.ra.ticm of these •d.i.camenta ia baaicall1 needed by them. 

Q: How ma.ch does teclmical lithium carbonate coat? 

A: USS 0.95/u,. but it bas to be purified before it can be used for 
pb&1w.ceuti cal parpo••. 

Q: Ia the i!lftnMD't jutified. tor developing coi:mtriea? 

A: Bo. 

Q: Ho"· ma.ch would partfied. lithium carbonate l~ost? 

.a.: About ~5 time• that of technical lithium carbonate i.e. USS ~5/Lb. 

•-----~ 
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3.a.Antibiotics 'by J.Gp.mesi 

Solle outatanclillg Mabers of the JDUri important g.roups 

of antibiotics i.e. paicilli.Jul G an11 V, ~rira~,,., 

chloraaplumicol, ~' genta.icin c C1Japlu, W"'.'e 

demoutrated and. acme of their •mi-8J1l'thriic d.erintives 

(aapicillill, m:acilli.Jl, dm;TC)9Cline, ••i'taci1'). '!'heir 

chmical. riru.c'tare, SJDth•sis and ch-.rll.rap;r nre discussed.. 

and the price situation. 

'!he probl- ~.Jl th• location of a fermentation 

plaat and the ain poill'ta to choo•• flooa giTn t'ermatanon 

teclmologin wre a.J.ao included illto the paper. Ccmparisons 

of •ome teclmoloei•• o'! i11pe>rtan"t prod.ucis from m eccmmical. 

point of new 119?"9 md.e. 

A. list of antibiotics ad an i.Jldn to ~ compll.Dies 

ws also presented., 

1. ~ size of a profitable t'er11m1:tation plaat • 

6 % 50 n • 300 n (ill ataiJllesa steel term.eaters). 

2. J:nergr comnmption (in tropical zone) tor paieillin. 

a) s~ ... • (0,4 KP& (t:142°c)) average: 3,4 t.fe 
1111.%: 12,5 t/h 

b) Il.ectr:!. city ... ( 6D) anrace: J,6 JOI 

-.x: 4,6 )(W 

PreaalJJ!'i. sed &ir ( 0, 3 JIPa) anrage: 9900 !kl/~ 
m.%: 12000 lkl/h 

Cooling energr (t-20°c mrionol) &ver&«e: 
6 2,9 x 10 le cal 
6 ma.x: 3,4 x 10 le cal 

3. W&ter cOJ18"tDlption average: 1375 n/da.7 

~= 230 n/hr. 

4. W&81ie •ter (ld:l.ich my nef!d 
treatment) avercg-J: 103 n/da.y 

ma.x: 230 tD../hr 
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Dollar production of 1 kl !ermentor capaci:ty/day: 

penicillin 31 
o~·tetraeyelin 30 

•eow:reill 36 
baci trac:i:n. 30 
~cill 45 
tobrami cin 140 
ce~-7.lCA 250 

Q: llbat is i:he coirtudlw.tion per cartage ill tenttm:tation? 

J.: 5 - 1o.'; the longer 'th• teMlltatioa process the 

greater th• possibility ot termatatia:a. ht-.rt&tioa tak~ 

10 d&Js, therefore the figure o'! 5 - 1~ eontae:fm.tion is nrry 

high. 

Q: !re eontinmm sterilisers ued. to rimlise the media? 

J.: Yes. 

Q: --llba:t WOuid 11• _the ~~ of ·~ up a. llimma cai-ci ty plmlt'? 

this pri c• would i:n.cl lJde the 

coat of nerythillg. 
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Toda?'• thera?y of '!B conaiata ot the joint ad~iniatratio~ 

o:!. twa or 2ore ef!ectivs actitubs:rculatica.TAe e!:ricacy in 

the tuber-cula..~ therapy ~ be in!luencea to a conaiderable 

de&ree b~ economic tactora.~e coat factor• !or individual 

anti~u..berculotic• are very- di!!erent.'lhe compound• exh.ibi­
ti.ll~ c~o••-realatance/ita mode of action ia •~lar/ahoul.d 
never be uaed joi:t.l)r or in combinat~.o:n,aince they do no't 

promote therapy in thi• !arm. an~ a!f ec~ ~t. even adverae­
~ •. .Prillary drug• :ilo.ni.:otini.c-acid-bydraaide/llH/, atrepta­
myci.nlkanamycinJ ,ri!am.picin., etha11bu1;ol; aeco:nci.ary dru.ga :p.­

alli:na.-.allc7lic:-·acid/E.AS/,. thit')acetazane, thiocarllde, vioQ­
cin.cycloaeri.ne,ethiOl1f'mide ~prothionamide ,.Qyra~i.nailide • .Anti~ 
biotica:.atreptomycinJka:namyci:n/,r~a11picinJaem.iaynthetic/, 

Tio~7cin.,cyclo•erine,the other• chemothe.t"Spe~t~c agent•. 
?ha jo~~ ~dmjnjatration ar combination o! the member• of 
the two graupa ia faTorab..le. 

DlH. i• the mo•~ frequen'tl.y applied a:ntituberculoti~.I•oni~­
til:lic acid 1.a the !cay atart~ 1J1aterial o! Thli mauufactu­
rin~.I.t my ba prepared tom &amm·~picoli.'le,.4-ethyl-pyrid.i.ne, 

~-c19'SU-pyrid.i.ne. 

Poin~ o! vie.t 

Ji.eld. 

ii!l~lraw 

Inveat..+ coat 
danger 

8F~~lio!~Bt 

gamma-

pic.o l.1.a.e 

GOS 

l.7 
... -

4-ethyl-

pyridine 

70S 

2.:l. a 
+ -
+ -
+ 

? -=favourable., z ..cmedium, = -di•advantageowa 

4-cyana-

pyridine 

40-60% 

4.0 'i us 
+ 

+ 

+ 

--
R.1.!ampic.in i.a the ~a a~ actiTe antitub.agent,but ita manui'ac­

turin& i.a the mo at expenaive.Ri.famyci.n i• p~oduced by fer­
mentatio~ proceaaea..Rii'ampicin i• pxepared by aemioynthe•i~ 

atarti ..... i from Ri!amycW.. 
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'?lle production coat of et.hambut~i i• a !unction o! the price 
o~ d-~-emillo-b~tanoi-1. 

'?he beat pharmekon tor the tree~ment of ali kin.as o! leproay 

i.a. D.o.5 a .OilSOH and it.a d.eri.vati.vea. 

Q: 'What is the reco11111C1decl ·period of treatment? 

A: 1~- yean. 

Q: Would it be p<•Ssi ble to f':.~d a new drug in order to shorten 
this period? 

A: No. It is not a question of finding a new anti tuberculotic; 

it J..s more a qu•ation of teaching ~ciazia how to uae the uisting 

ones properly. 
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5. Prevention and treat:ent of ia:!ectio:..i..s diseases by i:ncunizaticn. 
b7 J.lmss8?'!1l!n:z1 

l. Characteristics of 1;.ionunologicals 

ilthotz&h the production of im:unologi~al8 oelongs to the 

pharmaceutical i.DdWlt.:'7, it has also some special aspectm, e.g. 

l.l. 1.11::11.mological• are alwa.7e made of li•ia.& or atura1 material•, 

like microbes, hum&D. or &IWD&l blood, 

1.2. 1.m:Dunologicala are mostly u.ad for preTaticm and not !or 

U"eatment, 

drat ea ot a co'lDtr,r and .t.o'G 1'! •clical practitioner•. 

2~ Choice of tecl:Laologioe 

'l!t1e poesibilit:.ea to chooee benreen U!:!eir1iit t1cl:ulologie11 :ts 
. 

rather li:Dited, b•~~uae the applical1il1~ of a certai.n technology 

111 dete.rmi.ned b)' the techziical !lomi.it:'.ana an'"' atage of de"lelopant. 

It ia reco.mme.nd.ed to plan a stepwise deTelopment /aa detailed in 

the paper/. 

3. ~pe of manpower 

!he production of 1.amanologicala ia ne•er a aimple adaptatian 

ot ane or two te~ologies on a la.rge scale, but it is a 

r.!Ulti!old activit7 applying maay ~etnods mostl7 on labor3tO~J 

scale. T.harefore such a yl.a.Dt needs a team of acientitically 

interested biologists, ,harmacists, bioche!:lists, veteri.na.I'ians 
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acco~panied by a group c'! well trained technicians and skilled 

workers. 

4. Hizlts tor the selection a! the place 

+.l. Seed.a- o'! the plant 

• 

4.l.!. necesai~ ot clean &ii', fne t.rom dwlt and smoke 

4.1.2. TiciJli~ of a alouahtezo houae OZ' fazm for suppl1iJJ6 material• 

for •ci1& preparation 

4.1.). eaq connection '° blood bank for getti.zli hl.lllWl puma 

4.1.4. T.lciJli~ ~ a taa, where technical maizltenanc• -.rv1ce• 

are _,,•'lit 
4.1.5. contacts with wd.Ters11:7 laboratoriea, hospitals, h•alth 

a11thoritiea, etc. 

4.2:.. Requil'e.ments at the en"TU'amDel1t f0%' pr~eti.zig enT1.ron.meJltal 

pollution 

4.2.l. Infection•. Serioua and efficient precaut10Jla should be 

taken to prnent az:q 1.atecticm origiDatin& from the laboratories. 

4.2.2. Bad smell is a possible pollutin8 factor due to ~rocessi.a.& 

protein conta1n1ng mate.rials /taeat, blood, etc./ and 

twictioni..ag of an1 mal house. 

4.2.J. Spoiling the common draizla&e by discarded and putrescible 

)U"O te 1.c.s. 

4.3. Conclusions regard.iag the location. 



I 

.1 plant tor i.ammolo&i ca.l. production should be located. 

ill close vic.ini ty ot a big '\"1~, preferabl.7 to a capital.. 

It should not be i.uid.e the re~'!.atirJ. or imiuririal. 

area, but rather ill a suburb near to agri.cul'tlzral areu or 

toreria but 111.th reliable tramport f'acili'ti.e•. 

Q: lllat ecrm.imet woal4. be required. to imrtall a -..cd.Jle 

producti. Oil 11111. t? 

.1: llicroacopes, Tia.la, gl.u8-.re ad 3 &atocla~• ot 
2~300 1 caJl&Ci tr, thae lmi. u C8Zl be located ill the mri 

sillpl• ot bail41JICll. 

Q: llbat qmti v ccnal.4 be prod.uced ill tili• inriall&ticm? 

.1: 1.3 llillicm 1llli ta (tor cliplrthe:\i.&, tr.maid and. cholera) ad 

apprm:ia'tel7 1 llillicm lllli'A ot Bal. 

I'\ wa ~ agree4 that the 80ri imporlmt it• i• 

the m.nmce of tn.iJle4 pa'90llD81. Ollee oag haa lt:i.llecl 

pG"8ClllW. tile the inw t L am eq1d. i-IR are rather aiapl.• 

ad the ac&le of prodla.ctiaa ca i.Jlcreue. It wa &1.ao poiJrLed. 

ft'L that ~- sw llk:Ule4 per:::amael ma •cq>er•i•• ei tter 
rimpl.er ..,r more adftaced. proc:bacticm. 

-~- ~ l 
I 
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6. .A.nalgetics CJXJ.d/ or Antii:iflamma tory Drugs by rc.Bars4:1z?. 

The following drugs ~ere mentioned in the lecture 
delivered at 20 September, 1979: morphine, codeine, 
li-allyl-nor-morphine, Ii.leperidin~, methadone, dextronrop­
OJ3l)hene, pentazocin, nefopam, buprenorphine, butorphanol, 
p_henacetine, paracetam<l,!, ~oramidopyrinium-methansul£~nate­
I.@., aminophenazone, .!Ji.l.ic:rlic-e.cid. aspiriJ!, N-ar,rl­
-anthranilic acid deri,·atives, phen.ylbutazone, indometh-

-~, diclotenac, ibup.'!"ofsn, allopurinol, sulfinpyrazone. 
imong these the syntheses were reviewed for the 

underlined compounds. On a raised question the structure 
and synthesis o~ aza.propa;one was discussed. The subjects 
ot the debate aftor the lecture were: hov can the pro­
duction ot the salicylic acid and deriTativea be profit-. 
able? In gP-naral11 can the foundation o~ the own industry 
be worthy with old, traditionsl dzugs, in spite ot their 
high consumption level? 

~e le~turer emphasized his point of view, that the 
production of drugs o! hundred tons /acetanilides, pyr­

-e.zolonea, salicylic acid/ without own organic inter­
mediate industr;r can hardl7 achieve economically. Some 
of the more modern drugs offer better profitab11ity, 
but the quantity and tlle per.uanence of the manufacture 
:- less. In this connection one ot the attendant warned 
the audience, that the pyrazolones could cause he~vy 
damages o! the kidney and their outlook might worsen. 

Q: b:t •ort ot product• •hould. the .... lopi.Dg cumrtriea- conc.:ltrate - . 
on prodncing? 

.&.: 'Ibo•• troa poppy culture. It the orpzric 1nte%1111diate ind.utry 
is well dnelopped, then thi.1 1.lld.u;;tr,r could be economic. 
J.nti-in.tl.ND&tor,r drugs i• a area-in *1.ch dnelopi.Lg coimtriea 
ca produce economi call;y. 

Q: What would be the a-.1.lest econon::i.c cap&ei ty o! an imstallation 
for producing proteti c dnp? 

A: .A.ppronmately 20 t<:m1'/7ear tor indo•tacill ad ibuprofen 
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Q: Wba·t would the investment 1'e? 

A: For 600 tons/year o! acetyls&l.icylic acid, the investment 
would be USS 2 million; this includes tll• con of production, 
equipnent and land. '!be pe?"Cent&ge of this amowt required for 
equipment is appronnately 1~, &bout 71' !or tl'SZ18fer of 
technology a.nd 1~ for a detailed cgi.neering fee. 
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7. Vitamins ~~Feuer and G.!.ugos&;! 

~ ~ ii tam:in A. r qui1't'lll9Jlt of the developing coimtriea 

can · ~ enaured to ., certain d.ecre• ~· the ertract o! so• 
~ 

natiJ?'al iJUbstanccs. Cod.-liftl" oil and ah&rk-liver oil are the 

most suitable tor the purpose, but t.Uy cont&iD &ls.·, . ..,. 

-ri. tam:i.J1 D apart froa vi tamiJl .1. 

ilthoagh vi ta&.Jl .l is present ill p&].11 oil &lao, there ia 

no method moc tor its i:nduatri.&l utraction~ Vi tami.D B
1 

cm 

be prap&red SJDtheti.c&l.J.7, 'Nhile vi tami.u B1, can be prepared 

by termutati.on. 

It ,.. concluded tb&t the prervation ot vi tam n• in the 

dr;elopti:gcoantrin could take place economical~ in the 

co-operation bet'WH!1 some ot them since their econom;r depends 

gnat~ cm the size of the prcducilig plant i.e. aDEa group. 

It mmrt also be noted that i 1; ia advisable \o produce at least 

t110 vitamins at one time. 

With respoct ta the tact that the prod..ucti on of vi ta'li ns 

requires :r-ather special technologies? the establls!mmt ot 
bi.g!H:apsci ty plants is ad.TI.sable, 'but it is very difficult to 

establiah a mu.J:tipv.rpoae plant for vitamin producing pa:rposea. 

It my happen iD the case of the parallel production of 

vi tam:ina A. and E. 

With respect to th• fact that vi tamna are continuciml;r 

needed., there is no danger of terminati.n.g or chazigSq the 

prod:ucti on. 

• 
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'!he pre~tion of mcotinic acid amide from a.gM.cultural 

~tes is posai"t>le theo:rrlicall1 in soma of the devel~ping 

colDr'triea. Such ,.:arie is for example the tobacco powd.er ldlich 

rem.ins after production of ciprettea and cigars. Nicotine 

can be ob't&:ined f'rom it by steam distillation an~ tranafor.ned 

relatively easily to mcoti.Dic &Cid and nicotin&mide 

rapernvel.y but, uzrnl 11011, eC0?1ollic plant• a.re built on 

prirochemi cal bu•. 

Q: 

A: 

Q: 

What SJ'B"t• ot purification of vi tami.nS A and B4 is used.? 

Pll.ri:f'ic:.-.non of' vi tam:iJ1 Bt.. i~. done by the solvent method but 
.,Jecul&r distill&t!on is De't"ter. 

What would be m economic •ize o:f' a vi tam:in A and B plant? 

A: 1or vi taai.n .l: mm..- llize would be 200 tons; 
for vitamin B 

1
: m.m.ma mi ze would be 100 tOl'B. 

~= What would th• inveatamt be for a minimam size? 

A: Vi 'tallin &: mS 8 million; 
" B

1
: USS 4 million; 

Vitamin B
2

: tJSS 2., llli.llion (111?Rhe•is)i 

" ms 5 million (f'erM11tation); 

" B
6

: USS 3 million; 

" C: USS 25 million; 

" D
2

: USS 0.5 million; 

licotinami.de: USS 10 million. 

'lhi 11 inns tuMmt only incl mes •qui i:ment , llince vi tami.Dll can be 
produced. in aq nonal plmt vi th the simple &ddi ti on of' 
eamelled. autoclaves. 

Q: Baa the teclmolog:r during the last 10 yean developed a gnat deal? 

.l: Technology in the ti eld of' vi tamim d.oea not change ma.ch at a.11, 
therefore it 111 a good U:tve.-tmmit !or the tuture. 
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Pour 118dical ®~ors, Dr •. f.J'£vor, Dr.R.~r, Dr.~ZUor 

llZld Dr. Vidor talbd &boa;t th• -.riou upe~a ot -.ch group 

ot drags f'roa a Mdie&l po:'..Jl't ot "fin. !he tollcnd.q wre 

thm."l" .:• • at•: 

Jati.alari&U - clUoroqai.M dipllospllat• i• 'the cheapen ad. 

mat ettectt'" wi til -11' mlcl nu .ttect• 81ICh u haedacu 

11114 di• turMd daica; 'them• nu ettRt• &1'J)Mr ill 1. ~ ot the cu ... 

Jnticl!pr!!SDU - llai U'iJ'Vl.iM ia & Ate drq 111 th DO 

•erioaa lli.4e ettec:U • 

.l!!:l.p!i.cs -~ .-- sipa of lift?' Wzici v am\ cm 
1-..t to agressi. ft Mpati ti.a. 

1i tellf ma - Ti t!Pli • an JaO't gi Tm to ,..&ti.eta ot ca.lei• clepletioa. 

1i 1Gd.Jl .l grca.p Cl~ to ntteren of c:i?"rilod• at tile li TC'; 

11~ B gro11.p giwa to nttm'."U'8 O't 41.a.tea; 

fttaiu A. ad Ii ca be dmlproaa it ~ ill a:ceail; i'\ ca lead. 

to hepatic !'ail11Z'e • 

.&1rti tubercaloai• - tld.O&Ce'tallcme bu not bea ue4 ill llml&R1 
trr.: tu put 20 1Mn beca.• at tmci:v llZld ride ettecrlia n.ch 

• Jaepatic tail11Z'e. 11.tapicill togrilwr 111 th ribe bmol i• a 

NCC&lllded. coabiJl&tiOll but the best tn&tmzrt ia isozr:t.uicl 

toptlwr Wi 'th ethambutol as nil u. atrept0117Ci.n.. 

Jlrtibiotics - tM toxicitJ' ot chle>rupbaicol 1• d.oae-related. 

~ most ctteet1-n1 mrtibioti.o i• pemcilllll becau• it i• 

completel7 ••l•c'tiw &M. h&a DO tax:Lciv. !Ile onl1' di~ 
i• that it CID cauae allergies. Oelrtul;rcin cau cml7 'b• 

adailliriered. parezrtttall.7 mid. therefore i• JlO't •o important tor 

d.ft'9lopiDg coautriea. 
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J. Multipurpose plant by I.Szent~eri 

As compared to ~er industries, pb&rmt:eutical industry 

looks back upon a relatiftl.7 short put. '1'bougtl the cur~4C ot 

the ailing and the preparation ot medicines are u-old u hUllADity, 

deTe.loi-nt to an indutrial grade took & tair~ long time. 

Synthetic processes applied in the pbanaeeutical industry 

generally can be reduced to such UDit operatiou that dnand the 

use ot duplicators, coolers, receinn, tilters, ~zers, 

en.porators,. aryst&llizers or ccmplete unit• ot th• in. various 

gro11l)ings! With a Tiew to thi• tu relatiftl.T pt<JWPt obsolncence 

ot pbat'meeaticala s!loul4 also be c:o119idered.. The production ot 

new pM.rmaceuticala vill be need.eel before the buildings became 

de<:qed. and the cbQDg:ing onr might require substantial reconstrm:ticms. 

ei ;her ve should 

erect such builclings vhich c:an be mortised. in ~ short 

term m4 ..-:r be palled down atterwards , llr Ye build such h&ll 

synem in which the groap• ot appuatu can be re&d:il.y replaced 

so u to permit the ftriatioa.s ot teclmol.OO' close~ to toU~.; 

the ftr'iatiou of' the pbaraeeutical• (so called ttE! balls) or else, 

such unit• ot hall• should be erected., in vh.ich the :"requfttly 

occurring standard reaC:tiou ot the pb.&rm&Ceutical Uidot!'1 

can be performed in the apparatua groups Hp&r&tely, independently 

tram the actual sequence ot operatioa.s, Cld in such balls , 

occuion&lly with the llK7Yi.ng ~r the particular ph&Ses inside the 

produc~ion h&l.l, the operations required by the 1111J1ut&eturing 
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!~l'-':i'!'t1 &7'e performed. Such ha.lls are called fierible 

operation h&lls. 

J.. thorough stud)" ot the nrioua te"'"mologies of synthetic 

md:ici.nes has d~r&ted the tact - oth~rvise known - that, after 

acme siaplificatic:ma, ~ the 11r:>st cli~rsitied synthetic 

mnutacturing processes can be reuced to relatively tev 

t'al'dlP""tal. ot:eration.s. Following thi:... ..,e belieftd that, 

prori.d...--4 adequate groups ot apparatus can be formed tor the 

perform.nee ot Tari.ows operations through the appropriate selection 

ot their cUMnaiou, the prodw:tion ot an equipment in vhich the 

Q'11t1wtic mnu:t'ac:turi.Dg techno~es can be broken down into 

operation - stepe becme poaaible. 'l'h:is method implies that the 

sequence o~ the operational. mi.ts is not arranged to suit the 

a ""• ot the tecbnoloa ot a particular medicine. 

!his, al.though it llipt result in a surplus ot materiaJ. 

hadHng iuide the ball, yet, &t the sae time, the ftt.ll palette 

ot the ftt"ioua ope?"&tians becomes possible to be pert'ormed. 

Whm groaping the apparat\W consideration vu giTen to dilllensions 

ad mat~. '?his hu rendered the demands '°!'! apparatus 

ot the aw type ot the ftr'iou operations easier to survey 

ad to satisfy. Suell UL open.tion h&l.l b practical and 

iDd.:Lspeuable tor uq sw:h pl.at in deftloi-ent which does 

not pos•eas a detidti?e list of synthetic products yet or, tm!U 

at taA beginn;ng ot the de-Ye~opment, it desires to pe~form the 

tinishing operations ot seTer&l. sorts of products. In other 

varda, " mi.gilt say that such a 'l:1&ll can be coudc!ered as e. large 

scale pilot ~!•"t where technological ~teps which had been 

put to the tettt before should be performed vith the available 

tleet of apparatus. 



- 22 -

" 
During the lecture the use or the type- and nerible- I 

halls vas demons~rated in practic~ vith photographs. 

Several. pharmaceutical processes have been examined 

ar.cording to the "unit operation.s" and the results are shown 

in the following table: 

Basic organi;: process occurrence % distribution 

1. Halogenation 40 12.5 

2. Sul!"onation 18 5.6 

3. ?fitration 11' 4.3 

4. Production or- amine~ 33 10.5 

5. Ally lat ion n 22.2 

6. Friedel-Crat'ts reaction 16 5.0 

r. Esteriti.cation 28 8.8 

8. lb"dro~is 38 11.9 

9. lb"drogenation, reduction 24 7.5 

10. Orid&tion 12 3.T 

ll. Aeyl&.tion 19 5.8 

100.0 

Q: Re.the transfer ot intermediates in multipurpose plants-; how 

practical is this? 

A.: Por liquids, tlerlble tubes are used; tor solid substances the 

transfer vmtld be difficult. 

Q: What happens it the solvent is aggressive to the tubes~ 

A.: The. tubes l"..re lined with tetlon and this makes the process 

99% sure but is rather expensive. 

Q: What is the optimum size of each h&ll in a multipurpose plant? 

A.: 24m x l8m. 
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10. '!he Produ.:tion of '...ssental Drugs and. 1JNIIlO's rcle 
by A. Tcheknavorian-Asenbauer 

'Mrs. Tcheknavorian gave a. description of ~t UNIDO is, 

its aims ~d objeci."ives, the struc~ of the OrgaJ:Jisa.tion, 

wi. th special reference ·;.o the a.ctivit7 of the Pba.rma.ceutical 

!ndi;.stries Unit. She highlighted the increase of the i:nte:"i9st 

of developing countries in this industry, lih:ich is reflected. in 

the increase of projects within the Unit. 

Xrs.Tche!alavorian also ~mphasised the i!bportance of producing 

some of the essential d:.."UgS L1 developing countries from raw 

mteria.ls or intermediates in order to develop the technological 

and industrial in:f'?'."d.Btructur- and also to increase the technological 

capabilities in the d~nloping coT.mtriea. It was also pointed 

au-:~ that much of the basic production is not possible in 

developing countries due to low consumption and the size of 

the marke~. 'therefore, the use of the multi purpose plani; concept 

would be a positive method to'N&I'd.s the developnent of the basic 

pharmaceutical industry. Mrs. Tchek:na.vcri.an also et. -asised the 

important role of screenillg' a.nd evaluation of different ted1!1ologi.es 

which a.re available on the market, a.cccrding to the needs, size, 

simplicity a.nd the a.va.ila.bili ty of starting materials 1..n the 

international market. '!he choic& of the right technology is 

therefo"".'e the first step to-.rd.s a. successful industrial production 

which will a.ffect the final price of the product. 

Developing cotmtries are sometimes not wen informed about 

the differ..mt technologies 1dli.ch a.re available on the market or 

a.bout their suitability. This is one reason why this meeting has 

been organised, in ~rder to give the developing countries the 

o~lportuni ty to lea.t"':l a.bout the technologies which a.re a.va.ilab_._ 

for the 20 main essential drugs, identified at the Cairo meeting. 

'1llis •'i J.l give the developing countries the opportunity to choose 

the best and most appropriate technclogy for their production in their 
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respective countries. In this connsction, papers were prepared 

by the Hungarian ccnsul"ta.nts and presented the different 

techn•·logies for the various therapeutic groups which are 

~vailable on the in~ern~tional market. 'Ihese technologies were 

co~red, from a. technological and eCODomi.c point of view, with 

the idea that developing countries could benefit and be informed 

about the best teclmologi.es, from the point of view of their 

effectiveness and appropriateness. '!his would eventually lecd 

to the pro~uction or the final dr".1g& at the lowest possible cost, 

since this can only be achieved i!' the right technolcg and the 

right design bave been CO?iSidered before starting up the industry. 

lrs. Tchelalavorian asked the consul tmr~s to ~ae the 

Cairo drug list; this 1Ci.ll be the basis !'or th1. r lobal Preparatcry 

Meeting to bts held in 1980 and for conuul:tation wbich, in turn, 

will be the basis for negotiating for the transfer of technology. 
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Fll.r'ti cipazrts f'roa B...~l, Cuba,FaPt, Gbau,India, 

Izuicmesia, Iraq, r.n,a, Wclco, :e.ru, Bl:ilippines and. !bailand: 

presented a b&ckgromul paper an the aitu&ti.cm ot the ~cal 

iDdutr,r l.Jl tile:ll" ccnmtr,r. S l"in ot the papen are 

giTD Ml.OW: 

Brasil, K.Cardoao 

'!he ~per ire•cta 'the llitmti.an ot the ~cal 

illd.ut?7 in Brasil. '!Ile. eccmmd.cal Bi 'hati.Oll ill 1978 111 

&ppreci&teci with tipra du to impori/cport balance. Im'l&tion 

and it• effect• are di•:a•8cl u wll u the meanre• &d.o]'f;ad 

'bJ' the Goteuumd. Data OJl the Brasilia pb&r-.catic.J. -.rket 

is preaatecl tor the lu't tour 798.rB• 

!he aha.re ot th• -.rkat b7 Jl&ti.oul Uld. foreign ccmpain 

ia, respecti:nl.J' 22.9 ad. 77.<$ ill 1979. '!!19 growth ot the 

-.rket ill 1979 (16.6~) i• abOTe the iDtl&ti.cm i!ldex ot 13.&.'. 

S.T9'.Nl couid.era:tiou an price control &D.d. .am t&r1' ~ntrol 

are made, ahowil!g the ditticul:ties faced b;r priftte pbamacev.tical 

illduririea at pnstm."t i.Jl !rasil~ 'Die intl~•c~ ot the atat• 

apnq CDIB is auJ.:'Bed in r1gm..a. 

'!he dia·l;ribution ot mmat~rs in the difierezrt regions 

ot tha coi:m-try u wll u the mmaber it drap, grouped ill the 

dittercrt ther&ptn&.ttc claames, wre discuaecl. 

~. b&Gic ~• •terbl.3 tor eestmti.al dnp tor local 

production were 1"9'Vi.awed. Purlher conaid.eraticms concen:a.il'lg 

health ca.re upenditure a.nd drugs wre a.de. 

' 
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CUb&, )[. Smlchez 03una 

Daring th• pan 1n ;,un, Cub& has craatad the basis 

tor the t«LllN clnelopment ot tha ~r..al imutr,'. 

!he old taciliti.• were H'IOdelled. am modem~ 
am. packaging MCM nee were acqaind. So• iJlftstaent as &lao 

IA4e ill order to attai.Jl, u far u po8sible, the aocl9rn:iaati.an 

to the ~. 

Ill 1978, the Cuban ~c&l ~ ,.. able 

to proc1uce large a.cl ....U -.ol-aM p.rmterala, ilatuian eqai~t, 

onl pomvs tar SU))eDllian, tablria, dr&geea, oi:ablmrt;a, rierile 

powdars tor illjecti.ou, .,e glaaes, cmrtact leuea, blood derintina, 

rav •1:U'i&l• f1"0m al&llglrterhome bJ-prod.uata, h1llllZl ville and 

atlwr land. ad •• D&tural ruoarcea. Darillg 1978, tu g?'01Rh 

ot the natiOD&l pbanacev.ti.cal L:aduatq wa 2'1- ill value 

related 'tQ that ot 1977. 

!he d.-nlopmat ot the Caba ph&rmacnlical iJlduatr,' i• one 

ot the sill objecti.T• in the D&ti.cm&l clnelo:smat prograw. 

~ main re•e&rcll lil18li 11bi.ch a.re being e&rr.i.ed. cnrt toda.7 are 

the following: &Jrlibiotica b,r aeml.81Jlthuia am. te:i:mntaticm, 

Mdic.Ual planta, product• ot the ••, al.&ughterhoue d.eriftti.TU 

ad. 81D'thetic drqs. 

~. aowerwnt J1eeda to -.1.i:rtaill and i.nCNUe the lnel ot 
Mdical usistanoe and· it is impossible to keep lllporiing large 

qmmti tie• ot &cti.'" nbriancea. !beret ore, the OabAZ1 

jiiarmaceuti cal i.Juhzatr,r i• worki.Dg to accelerate the illTeatment 

plans lmd to inc:reue th• naticmal re•earch a.cti Ti ties. 
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l.gyta S.LSllMdM 

'?he ~ical iDduri%7 in Egnrt ia regarded. as one 

of th• TI. "tal ad stra'tegic i.13duriri•• direct~ related to 

tu tield of socio-eccmmic U....loiWDt of tod&T. ~ 
4r,·telopml't of thi• lldm'tr7 i• cwd::iinainc rapid.17, tM1nc 

:Urto ccmaiclar&ti.Clll the iap»rt&~ ot the anc, aailaM li 't7 

ad the correct qul.i v. Ill 1952' 1~ ot the 4Tap reqaiNcl 

ill BaPt wre 100'317 wL'ik:Lme4. ~. ~ pro41lc.:.i 

Sa.' ot 1 t• ~· a4 all ill cloace tom. Jbcnrl' 

2500 drags an DOW &Y&Uabl• Clll the '.lgfptim ~. whil• 

ill 1952 it .. &bo1l't 20000 Bl*=ialiti.• 1d.thou't sq pl.a 

to anre At~ th8 hMl-th a1llll eccmomc r.omca ot tbe 

COGDlil') • 

IJl th• field of l'&W aicri&la, ~ about 1~ ot 'lillo9e . 

required are --~tcan4 1.QOl.ll7 in IQpt. !heretore, Jopt; 

•till reqairea tamp tedmoloa ill 'W• tielcl.. 

!b.9re i• &1.ao u J'crpt a UfiMd .,..U. tm4 poli07 tor 

drag diriri'bGiClll ·~o anre ta.i~ diririlnlti.on ot drap ill 

th• coantr:t • !he ana: _,. illdi 'Vic1u&l 1• gmaaJ Bhare o't dragil 

in~,.. &bod 4.210 11bile iD 1952 it .. apprm:i-.~ o.22ll. 

!a reprda the tield. ot .-,l.ity cozrtrol, the ~cal 

ind.ut17 iD IQp't ia ccmtrolled 'b7 either tu ~li:ty control 

which ia e&r!"ied cnrt in the tac't0%7 startiDg troll the &rriftl of 

raw •teri.al• and the iD proce•• qaali't7 control and tim\117 the 

oontrul ot tim.ahed gooda atl/ar the gowel"imillD't&l control . 
troll the go..-eTW'tal orgmia&ti.an specialised. ill tili• tield. 

The m&iu drallb&clc in th• rapid d9ftlopnent ot the pb&naceutieal 

induatr,r in the developing co~ri•• is the lack ot proper and relnant 

information. '?here is therefore a :need to set up a good drag 

information cmrtre vhi.ch could provide the following: 
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1. Soarees o't b&aic raw •teriala and intsrmed.i&te- chemicals 

topther 1d. th pren.i.liq pri ca u wll u pri cea ot tinished 

gooa ill oth9r com-tries. 
2. ~tati.om lllli.ch cm otte the reqaired. tec!P-,loa md. all 

"1.-at urtcnw.ti.cm CGllCC'21iBc ti. pbanaoft'tic&l iJllbia tr). 

3. Intonati.on cm _. d.rap 1dd.ch are aab.echll c tor cli11i.c&l 

Vial.a -4 tlte rqi.cma aere thlme .. Viala are "°be CU'l"ied. m. 

tllI])O cov.14 belp to Ht up a •=- o't rqistrati.ca o't uw drup 

ill clnelopillc cocarhiu. 
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Ghana, J .Blukoo-·illoter 

tlrlil appronmteq 20 J'MrS ago, &ll drup aed. 

ill <JhaD& wre illpOrtecl tram O'fVSeu mzm:tactmua. ~' 

howver, there AH 8 pbarwfttic&l. tonalati.cm tactm"i.• 11bich 

produce 6':JI, ot th• Wtal wlme ot drop •e4 ill boep:I. ta.la, 

cliJ:i. ca ll1Ml :m-• • 

!he .,st importat cro• of dnp 11bich are produced 

ill the tcnml&ticm tactori• an mti.'biotica, mti.l(Jreti.c 

anaJ..caica 11114 ~ a4 these 3 groqs acccnmt tor 

apprcmateq 6rJ/. of the total d%'ac prod.v.ctioa. It i• &lao ill '\hue 

~ &ft&8 that pl"i.ori 't7 cauid.C'a~cm i• 'beiJIC gi TC tor 

tU enabl.tUMlrt of mlti.purp• ~ti.c -4 tm:wmtati.cm 

pl.azrt• tor tu :pNdacti.cm of buic ••anti.al r&w •teriw nch 

u triracJcl.iu, paracriaml, chloroqlli.JL• pbo9pbat• etc. 

!lie Oo••nlMll't of Qbm haa ~ an 1IP a P.l.mt 

ba-.rcll Ilsri1 ta• 1dl:l.cll i• cvrratq coll•cttJlc ad coll&'tlllg 

thw the!'a~ c prot1.l.. ot &1.1 tu 1alom uetal herb• ill the 

coc:mt!'J' and it i• a.ttcipated. that 'ftr'7 ••hl Mdical p.iu 

•1 acc:ru ho• thi• UlriitlR• 1lhm th• aetift principle• ccmtained. 

iD th .. • herb• are iclatitied. ad i•olated.. 

b ~ i• &lao 11.ftllc •ericma couiderattan to tu 

H'tting 1IP of a ncciJl• pro411C'\ioa plaat. £11 a ~ nap it i• 

planned. that uaati&l. ncciM• 'be parchued. in 1nlllt tor local 

dilution ad tilliJIC ilrto Ulpcnal.u, n&l.• etc. Dari.De thi• nap 
it i• mm.aced to eabark cm i.Jd-...1.,. tra.imnc prognme• in 

the qaality control ot ncciJl• tor tu rtatt mo will nutaall1 

torm th• nucleus ot th• nccin• unit. 



Si.llce i.mlepend.aee in 1947, the growth ot the pb&rmaceu'tic&l 

iD411rir7 .. been TC7 rapid.. Prom ms 12. 5 lli.llian, 1 t bu 

ri•a to OSI 800 allion. !ha i.m!.mtrT i• wn1,. cliTi.cled. 

Urto 3 HC'ton 1.e. pabli c •ec1ior (owned b7 the state), pri Tate 

••ctor,-U 11e&l• 11ec1ior. 11111• 'Ula pablic •actor i.. 

CGllC&trated an the pr'Od.11Cti.cm ot buic 4np, other •ec1ion 

baw ccme tor tom"al&tit.'ll 1... tiJliahK product•. 

~ i• a price cmrn-vl ot 4np .. tonalaticm iJl 

tJae coaat17. 919 pria..,. are prill'ted aa Mell ptdr&p. b 

state i.a catecann4 ~' dra& .. ; ~ •Hati.&1. 4np lilca 

pmicilliJl a.. l»ee -.ra'\zbd 1o ta. pablic aector, ild.l• 

otlaer drags an li'Ye to tte pri''"° nil -.U •c:&l• uctorw. 

Jlori ot tile c1rqs ncJL u mtillioti.oa, ~le drwp 

-S. Ti. tent WJ! ~ pzW'..,.t ill_ ta oomU, f'l'ca ti.. 1-aic na.p. 
IJ)PL mk• aati.bioti.e11, 40 ~eti.o drap, 200 tOl'lllll.ati.am. 

IDPL al.•o baa a large ra-.rch 41Ti.aicm am 4-ip orpai•ticm 

.m or• •llN'e CGllPl-'• teclmoloer ot all" tile dZ'QCll 1 t prone. 
or ca ..,_ accept to erect t).e plaata cm a t11rJ1b7 buia. 

IDPL Ul)OrU clnp and. t'ornlaticma to Arab eoaaki• 11114 

Jlarope. 



The ph&ru.ceutical industry in Indonesia bu deftloped 

ext~ tut it ccspared vi.th other industries. 

In the put tm years since the First l'i- T'!Ar Deftloiment 

PlaA C" racing April 1969, until todq vha Ind.ouesia 

bu just mtered the 'l'hird Fi.ft Tear Dft'el.OPM!lt Plan 

in April 1979, the pb&raceutical iDduatrr bu shown a 

~le growth. With the rapid growth ot the phar-.ceutical 

tactorin in IDdm"ia DO probl- is ellCOUD'tered to meet 

t!&e dl:lmHtic need ot drugs, aa &lmat.all the drugs h&n 

bee pzocmced. ioca117. '?bn'etore approzimatel.7 tour years 

ago the IC:l.n.i.rtTy ot lnlth ot the Bepabl!c ot Indonesia 

bazmecl the isport ot drugs wtdch can &l.re&d7 be anutactured 

loc:al.11' in an. ad.enoar to gin proteetiTe MUures to the 

local industry. 

!on•er, more than. 90j ot the pb&raceutical. raw u.terlals 

a= ezcipiat• t'eqUired tor the proceHing or tinished 

drags up until now are still importedi and in order to 

atimilate the mzmtacture ot these pb&raceutic&l. rav materials , 

the Go.-eiii8UX grant• c~&in t&cilities or benetits to those 

vi J l i ag to ilrftst in this tiel.d.. At th• present stage , 

the kind ot basic raw material• produced is around ten, 

the u.jority of which is onl.7 to Met the manufacturers' 

ovn requirement. ~ quinine and ita salt h&Te bHn 

produced in large scale tor domestic requirement as vell 

a.a tor e%p0rt. 
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in +:be past the mmber ot medicines produced vu limited 

due to th~ restricted. fund.I made available. 

the Ministr7 ot Health on the drags sold in Indonesia 

b7 vrq ot t•ki ng nD4m •ap.1.es tram the t&etories, 
. 

distributing ccwpenies or the -.rtet; •8Plff taken &N 

Prices ot drugs are 'beTon4 the rMCh ot the -.jority 

ot the people, and nea though there b no price control 

on d.ra.p in Indmlesia,it b hoped that prices will indirectl.7 

be controlled. throu.gh the suwl7 and dewnd equilibriua and 

b7 w:r ot upending the use ot ~'1CS in generic to~. 
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"l'he ph&rm.ceutic&l. industry is one of the most important 

industries in Ira.q. Sollie :importct rav •terials aT&ilable are: 

Meni.ral acids, alcohols ( :!t!Q'l, Metlql) , starch, rice, potato, 

.aize, kW'linlt glycerin, sulphur, sulphur .-mium, urea, oil.s 

tiDld and wlatile, p&int• etc. '1'he total pharmaceuticals 

import ot the eouatrr ia approxill&tel7 ll8 .U.Uon (1978) 

u tollon: 

'?he state organisation ot drags "IIMADIA". 

'fbe medical supplies. 

!ba state organisation of drags "I!MADIA" &lao co-ordlllates 

illport• ot the local drug mumtac:ture done ..i.,st excl.wliTelY 

b7' the SDI and ita capacity £ 18 .U.Uon. 

SDI is a large entft'Prlse haring the one mltiple 

storage lmil ding tor ditterent phanaceutical production -

tel'Mlltation pl.ant tor antibiotics, laboratories comprising 

research and. dnelopmit l&Ooratories, pharmaceutical anaJ.7sis 

laboratories, ql:&lity control, microbiolo~eal, pharmacology and 

toxicology laboratorie•. Other ll&in buildings include 

edjiinistratbe, steaa generation, stores, s~ treatment plant 

and. others. SDI aploJ'S 1200 people between administrative , 

teclm ic&l and. workers. 'l'he amnl&l. ' . · .sumvtion ot med.ic;ines 

in I.raAt is estiaated at about t. 0

1..lion - the cons~ion 

per capita is approximately t3/pe1son/year. 

The laboratories of SDI are authorised by the Ministry of 

Health to issue official certificates tor its products and 

s~i.mes for rechecking important ones. 
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The main goTer:u:mcnt&l. c:vntrol laboratories are c&l.led the 

"Central laboratories" and are sited in Baghdad. There are alsc 

tvo research centres in Baghdad. 

'rhe actual problem facing the pharmaceutical. and antibiotic 

production is the l&clt ot highly trained pers01111el. especially 

wark.ers who.need. extensin programes to familiarise themselTes 

ri.'th higttly aopb.isticated •cbinerT and complex procedm-es. 

'fbere are sneral. research programmes which might lead to 

poaiti'ft results, but this will :>t course need a lot ot vork. 

Ul4 tU.. '1'!lere are 6 un:bersitie£ in Iraq each vith its ow. 

rae&l."Ch proJect• leadiDg to higher degrees. 

1'he policy ot SDI mnagement at present is to produce 

products ot international drug compuiets ander special licenced 

ag:zeaenta. 'l'he quality, ot course, ia subject to the &9Pro•al 

ot the licensor and a nev factory will be built to produce 

a new drag 1m4er licence. 

'fedmicima troa SDI are sent abroad to the companies granting 

the lic~e tor training both ill the field of productiOT! ~d 

11D&l7sis. 

production being purcbaaed tl"om abroad. The amount of' people in 

Iraq employed in the pharmaceutical industry is increas~ rapid.lJ" 

tl::l.rough these e:periments. SDI exports some of its pharmaceutical. 

products to other Arab comtries. 
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Ken;ra., A.Mathenge 

The pharmaceutical. industry in Ken.ya consists mainly 

of the distribution of imported. finished dosage forms. 

J::lovever, & number or plants ha-re started formulating loc&Uy 

& small range ot those drugs required in large quantities. 

There is no production ot raw materials or intermediates. 

A tev awri 11 iary materi&l.s for pharmaceutical. us~ and some 

pac.kagi.ng materials are available loc&lly. . Manpower vi th 

buic: scientific: knowledge is avail.able but vould require 

specific training in T&rious fields for the pha.rmaceutic:al. 

i.ndsutry. 

Approximately 6000 tcmml&tion.s &re circulating in the 

mark.et. Plans are undervq to reduce this number through drug 

registration vbich is currently non-existent. 

are: 

'!he main problems encountered in the supply cf pharmaceuticals 

a) dependence on the importation of al..1 our drug requirements; 

b } the high. cost ot drug3 ; 

c) & large multiplicity ot formulations at doubttu.l 
quality. 

The Government is committed to the encouragement of loca.l 

pha.n.: ~eutic:&l production and is 11.lready a partner in a joint 

v-enture in the la.rgest or the formulation plants . 

Technical. assistance from UlfIDO and other agencies rill be 

sought to develop this industry. 



:lexi. co, F • .Penvmdez Viana 

~. total consumption of drD«8 i.l: Jlmico in 1978 1Rl.8 

USS 750 million. ~e ~-~ Uum.tutions bu;r 35'fo in 

values and 5~ in llllits • 

• 

!he total prod.uc:lion of a.ctiTe il2grediat• w.s 

USS 80 million &Dd mS 40 million were imported in the 

Ia:ico has 350 enterprises ill tonmlation acti. vi ti.ea, 

10 ill termmrtati.O!ly 15 ill ~ai• and 12 ill other 

procedure• in 'Ur 'J indws'tr7. 

Sil1C9 1978, Iexico ha.a bad the Intermi.Dirierial 

Coa:iaaicm in. the a.r-.ceuttca.l Indus'tr7o tis organisation 

eoaprisea 5 mmriera azad. 2 directors tram the aocial aecm"i. v 
i.mrti tuti.cma ami is ill charge o'f tlla COllPlri• poliq- ill the 

ph&rmacewiti cal industry. 

!he Comliss:'. ~ ha.a established. the programae o'f 

dnel~t a1ld. promotion tor the i.ndmstr;r with clear ~entives, 

mainly il1 the &cti ve i.Dgrediezrta • area. These policies include 

such a.reas as priceB, foreign trade, deaentra.lisa.tion of the 

in.dustr,r a1ld. the develoiment of the basi A drags. 
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Peru, J .Ecos 

A bri~t a.ccount ot the pha.rm&c1!i:rtic&l inch try i:i Peru 

was given. It refers to the develo~t ot this industr:r !rom 

the initiation ot its activities to the present .. Al.so, t"' 
llBin characteririics ot this i.nduri%7 and the cbar&cteristics 

of the -.rJcet were pointed cmt. 

It is Jdnti.med. th&t _ ~~~- ~epadcm<?& -*~ "·~- exl.~ts_; __ _ 

research and dnelopmmrt a.re dontt ill only a rew foreign companies 

abroad; imports of raw •terials and avtilia.ry materials and 

i.Jltieqaate growth are the -.:i.J1 problem &t!ecting the pba.rnt..:eutical 

indtlril7 in Peru. 

!he setting up ot a aodern quall't7 control laboratory 

(Iational Heal th Inati tutes - 'linistr:f ot Real th) is & programJ 

to pro11e>te the llllZ'lU!acturing and trade ot generic drags. 'ftie 

fcnmding of m Inati tute !or Induatrial Besea:rch ad 'feclmieal 

· atanda.rd.s (IT.Ill'fAC) and the integration proceea carried out bT 
n.n •IDTWI coimiries - Peru aacmg them - a.re important steps 

relfmm't to the pbarmacnticaJ. indmrtr?', which bave been carried. 

out bT the GoTermMmt of Peru. 
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Fm. li npines; 

At pre!um:t, the Fm.lippine pharmaceutical indusn.r 

is purely a ~ompcnmcl:i.J18/formlation industry. Ths loca.l iudustry 

b&s the following salient :tea+:orea: 

1. ,_,,_~ illdustr,' iaporis about 9<1f. of' its bulk acti Te raw •'tr~rlaJ.s 

vr.f.u.rl.17 !roll the United States, Burope, J&pu and .lus'tl"'.il•; 

2. !he local induar;;r,r i• cl!araeterisad. b,- a very •:..L e:r'"..abliehed 

coapotmd-ing or 1'.n'lmlatiisg operation uti.lising ae1ai.....autom1iic 

machinery Md emplOJ"ing skilled to highl.J' Blcilled labour; 

3. ill.~ ilid:astrt baa f&cili ti.ea tor ~he immractnre of 

a. solid preparaticma such. a.a tablets ll.11d ea}!SUlett 

b. liquid. ::n-e~tioms auch as di6persi°"11 llq_i:tid p.leni.cals 

ad ~te?'i!ol i'lui .is 

~& sem-aolid prepa.Ntl~ like creams &~ ointments; 

4. 'fhe local drag indust-J' senicea not unly the domeriic nffds 

ot the coa:nt· . .,- but &ls~ ez:pori to other cotmtri• like 'l'ba:i.:and, 

lkn.;g~~, Imlonaeia. a:ad lblapia; 

5. Ill 1976, th~ sale~ of' the induatr,r rosa to 11. 7 billion wbi....a 

includes erport IU:Ues u well aa domestic; 

6. !ndU'tr'.f sources eattm&te that the i.ud!us'try will have a growth· 

ra'te ot 12-1~. 

:Baaed cm imports, the rsni: a.rder of drug importa in 1976 of' 

the top five {5) thera.peuti.c classes in terms of money eqgivalent 

(ll"J.B ft.l.ue), is aa t'olloa: 

1. Jntib&cteri.U.s (includi11g antibiotics and 
sulfa.a) USS 12,872,039 

2. Vi taaz;.ns &11d lllinera ls 5 , 027, 751 

3. Jiol"m011eS 1,207,145 

4. I.aamnologi.cals 1, 117, 194 

5. Analgesics, antipy:Mtics 1,o87 ,052 
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to USS 22,2~1.188 (~). For the samt> year, the ram: order of 

drag imports o! the top !'in (5) the:n.peutic classes by weight 

equival:;ut, is a.a follows: 

1. Vi b.mins and J!linerals 

2. .Antibacterial.a 

3. ~sie!;, DtiPJrti~ict! 

4. Ia.rcoti c analpai cs 

5. bmmologi cal.a 

1,437,348 kilos 

316,58'1 

83,274 
82, 140 

62,969 

.&.v&ilability ot raw materi&l.'J &4li aunli~ -~erial'I tor the 
ptaiw.centical i.lld~f - JM a recnt drreloiment il1 the local 

indu'try, & pion&.ri.Dg ,reject is 1'DTia&gK tar th• local 

-.ziutacture ot sai__,.nirhetie ~cill.ill.8. lftle propoaed project, 

which wi.11 be opera-ti~. '11' 1961, will have a rated e&paci"t7 ot 

25 ll'rPf ;md 11'.l.ll sc"'fic:e 'tll.e dm1catic -.rkat. !he project 

is pri:n.tel;y 01111ed., Out bu re~iTed. government aaBiriaD.ce 

by ~ t'Jt &vail.mfmt cf 'ia:; imd non-tax :incattves. Jncill&2"1 

induatri•• to th• d.urg ilsdll#t17 l...."'"9 the packaging i.Dduririe11 

wbi ch mke bcxa Md carto:u, :plfttrt.i.c Nld glass cuntaillen, 

D1tJLl closure~ etc. 

ffl&rmaceuti~ p.."'Od.ucts ru.clJ. the consmer through two 

sin outl'Sts-; 

1~ '!he di1J'tributo?/eol&'5al11~ ~d 

2. '?he dinict Ale11 outlr~s Wieh incl me sull Md large drag 

rtores, hosp'~ "1.&la, clinica, 118dic&1. caters, gove?'!lllen1: 

inati tutiona, ~i ciau, illd.uatri al insti tuti ona and othen. 

The probleme currently f!.cit\g the industry ue: 

1. The inc:rused cost of p.l"oduction and. the i.ncre&Ses tn labour 

and freight costs; 

2. Larger t'ina.uci·ag requirt"Jr.Mm ts "beer.use of high C1lr?'ent rates of 

borr('-..;·?18i 

3. li'oreign ezcba.ng3 ~ble111111 a.:cd tight credit fa.cilitief:_. 
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Gmrernment 'OOliCT tov..vd.a the establishment of pharmaceutical. in4_UBfil 

The Govenmen"t thrOllgh on• of its agencies, the l30&rd of 

I?rnurt:ments, is looking into the posaibili ty of est&blist::ing 

a fin" chemical• multipurpose plant which will aene the 

cloaertic reqmr..ats ot th• pb&lw.ceutical induriry. '!'he 

aovenmat is encouraging th•~ ot azrtibioti.cs, 

sucrochnicals ad co~chmcala u preta-red. ar-.a ot i.Jrftst..nt. 

'l'bailand., P. Setrapcmpe 

~cal p.rod.u.cta sold in !h&i.lazui a.re imported aa 

either raw •tmala llhich 'the local pb&rmceutical -.mu'ac'~1"~-s 

formal.ate into the to~ c t1m.ahad. p.rod.u.cts or ilrt.rmediatea 

ot nm.shed product• which han bff.'1'1 blended. and paclcaced b;r 

~rtic mzmt'&etW'"U's. '!'here are &bout 183 clomriic pb&raceuttcal 

iaazmi'acturel"!' blR on.17 one riat&--o11Ded. - the GR>. Ou:r aal~s 

amaant to USS 250 dllicm per .,..a,r. 

J.t present there is .iW ~ materials 1 production ot 

pbar-.cf.'JUti cala in !h&iland. '1'he Gro baa plmmed to develop 

an antibiotic pla:at in tho near ru:turti. 

'!'he probl998 which the pharmaceutical industry ta.cea at 

the present are: 

1. '!'he availability ot raw materials from abrcad.; 

2. '!he price or raw •t•ri&l• which a.re higher 'because or the 

oil crisis; 

3. '!he technolog:r to 'P?'Oduce tile raw materials ourselves. 
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rna.rmaceu1;ica.L :.wiee-i;ing on i;he ?rociucnon of Esseni;ial 
Drw;r.; in Develomn;: Countries 

!n moat or the .. eveloping countries, ~he phanaceutical 

industry is confined. to fornmlation. and packaging of drugs. In 

view of this, tlBIDO has been endeavouring to move towards a more 

integrated. .phanm.ceutieal industry involving advanced scientific 

and technological mlls. 'lbe mjor problema encoi:mtesred by 

the developing C01mtries in the matte?" of development of an 

integrated pharmaceutical industry &.l"e the non-&vailabili ty' 

ot the reqmred technology as well &11 economics of scale. 

In light of the abovd, the exchange of information on technological 

capabilities and experience amongst developing countries ass"CIDes 

considerable importance. 

In view of the above, the pharma.ceutical meeting on the production 

of essential drags in developing countries has been organised by 

tINIDO in co-operation Vi th the Htmgari.an Fharmaceutical Union. 'nle 

purpose of this meeting is to proVide information on different 

processes involved in the production of eissential drugs, sources 

or technology and its transfe!", investment and raw materials required 

a.nd to discuss wt th experts from developing countries the ~roblems 

related to the essential drugs to be produced in their respective 

countries with a View to promoting the production of ~ in 

developing countries at national and regional level in order to 

attain self-sufficiency in essential drugs within the country. 

In the course of the meeting the Hungarian l!l:rperts ?resented 

pa~~rs on the following topics, indicating the technical, engineering, 

medical and ec.::momi c aspects: 

Antibi'.)tics; 
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- .Ul.algesi cs; 

- Antituberculotics; 

An~imal<'\.rials; 
• 

- Sera and vaccines; 

- Antidepressives; 

- Vitamins; 

- Ani;ileproay drugs. 

'lbe partic.ipanta also prese:ited papers on the status of 

the pharu.ceuti~l industry in their respectiv' countries. 

At'ter preaenta" •. ;.on ot the papers an interesti1.g disc"-Ssicn took 

place in the course of which the main problems have been identified 

a.ii indicated below: 

1. non-availability ar.d/or high cost of technology; 

2. insufficient novledge tor the assessment and evaluation 

ot the suitable technology; . 
3. insufficient market size tor economic production; 

4. lack of trained. personnel and intra.structure· 

5. high price of raw 11&terials and intermediates and their 

availability; 

6. lack ot knowledge regarding licencing and. contract'U&l 

agreements. 

'!be above factors are constraints in the way of the growth 

and develotment of the pharmaceutical industry in developing 

countries. In view of this the l:leeting devoted its attention 

to find waye a.nd means to overcome the above problems and reached 

a concensus on the remedial steps to be taken based on which 

recorrmend.ations have been made. '!be meeting also reviewed, as-

a first step, the essentiality of the illustrative list of 

20 ~ identified by the inter-regional preparatory meeting 

held in ca.i10. Based on the above the rollowing recommendations 

have been made: 
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1 List of essential d.~ recommended !or production: .. 
~erapeutic Groups Teclmologr 1st. 2nd. 

Required? orioritz priority 

1. •_nalgesics: a.cetylsalicylic acid x x 

lfe11-na.rcotic pa.racetamol x x 

indamet&cin x x 

2, .lnthcl.Jaintics: piperazine x 

bepheni1211 x x 

aebend&Zole x 

3 • .lntibacterial: ben!Q' lpeni. cillin x x 

tetn.eycline x x 

~etraqelin x 

eITthrom;rcin x x 

ampicillin x x 

gentamicin :x 

chloramplumicol % x 

strept aQ'Cill x 

sultadia.zine x 

sultadimidine x 

4. .lntitila.rial: dietb7lcarbam&Zine % 

5. .lntileprotica d.&pee11e x 

6. .&.ntillala.rial: chloroquine phosphate % x 

prill&qui.ne x x 

7. liiti tubercc.lotic: i1a.;.iazid x x 

ethubutol x x 

para amino salicyclic 
acid x 

rifampicin x 

8. J.ntihypertensive: met~ldopa x x 

reserpine % x 

9. Diuretics: tu.rosemide x x 
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""--s..--1 .,..._ ~!!. ~ • ?-nti. ..... ~.., .... ~ 
Reauired? priority oriori ";·..-

10. !ntid.iabetics: inmlin % x 

tolbutaaid.e x 

11. Onl COl ;racepti vess norethisterone+ 
et~lestradiol 

12. Immnological•z blood tr&c:'ti aning 

13. Vacciness d.%7 B.C.G. % 

d.%7 tJphoid vaccine % 

-llpm % 

drJ' liquid cholera 
n.ccine I>+B x 

Seraz tatanu anti '\01ill x 

liphtiw'ia mtitox1n % 

make an'tinnm x 

14. Vituinas 1 

B~ 
% 

B2 
% 

B6 
x 

B12 
% x 

c % % 

D2 
x 

pp % 

B'an eesctial 

1.ntid.e'preHives. 
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2. t1IIDO is requrted to won: in cl08e co-operation with the 

lhmp.rj.m !h&r-.ce-;i'tic&l Industry. ~· latter &greed to -.Ice 

svailabl• teclmoloa t>Jr th• following rnp at reucmable 

price• and term: 

Vi tami.n 1l 1' Vi taai.Jl is
12

, Vi tud.Jl c, .'1 tuill D
2

, oz;rtrir~e, 

chlonapha.icol, aati.cieirasi na, pmi.cill.iJl a, pciciil.ina, 

•em~c paicilliu, ~, iacmiuicl, rihmblrtol, 

chlONqld.ne cliphoapba~ .... P.)Ti~, blood. hacti~..llg, 

~lclopa, clili tm:i.D, norfthirierone ad. rihUl;rl..t-• ...aiol. 

tJIIl>O i• reqaute4 '\a locate oiMr ni Ubl• •om-ce• tor 

trwwter ct tedmoloa. 

3. It i• rec~• Dded that Mharevv tiw mt"Dt sis• tor the 

production of clnp tor a giTD i.D4U'tl"ial •cal• o't ~iiau 

are mrt adeqst•-
a) a 11111.ti.pc&Z"pou plat Uoal.4 be mili•ecl ~or th9 prod.UC" ion ot 

a gro11p ot _.atial ctnp. Pm- tili• pazpoae, lJIIDO i• reqaaated. to 

work with the Hnnpria ftar•:•a:Usl ~a.cl others -m 

the buic 4-iCU tor clittertlll"t a. ... ot mlttparpo•• plant• 

'Illich cc ~comodai• groaps at -•atial drags separatal.7 tor 
.,nhni• and tet'Mlliati.on; 

b) poolillg ot arta't• at nb-rq:ianal lnel in creatill.g a coaaon 

-.mt to mike 1.ndubial •c&l• prochaction tauible. In view ot this, 

co-oper&':ia:i ..empt d.n'eloping coazrtri•• i• reco•rmded. tllIDO 

i• al•o requated to uain th• eatabll1lmmt ot national 

~cal ••oci&ti.onm in th• clittera.t rqiom. 

4. '!!le l.&clt of ~ inclwling ro&da, energ:r reaoureea1, 

-~er npply and cowcmicati.ona i• ha'peril2g th• dneloimmt o! 

the pharlacntiul i.Dd"G11t17 and thia •hould be ad.dreHH to the 

eovezwn·ta ccmcerned, tor th• creation of the !18c .. aary infraatrueture. 

taIDO· ehould. ecmccrtl'&t• on th• dnelopnet ot tr&illed. mnpower in 

dit!erat skill• and th• eatabll•hwrt ot pba.naen:tical catn• eqa:i pped 

with pilot plant• tor th• a~ •••en.tial drugm tor the parpcee 

ot demcmrtration, trai.ninc and preen• dneloi-zit. 
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5. On• of the mori crud.al f&-"'tors hindering tha develoJ1Del1't 

of an integrated. ph&rln&eeunc&l industry is the high prices 

ot the raw mteri.als and intermediate•, ldii.ch in some cases, 

&re evm higher thAm the price of the fimshed products. tlllIDO is, 

thvefore, requsted. to 01-gmri.H a system of consultations betwe:n 

denloped azid 4nelopillg coUDtri•• tor negotiating a reasonable 

price ot raw •teri&l• ad ilrtermedi&tes in order to make the 

production ot the abaft mentioned nscti&l drap teui ble. 

6. It ia recc•1Dled that 1JIIDO integrate i.Jrto the pbaraceutical 

indus"tr:r prcgrsme, an &cti'Vity to make ilt!Ol"lll&tion &'f&il&ble OL 

thw scnzrcea, 8UpI)liers, pri.c•, trends etc. in the i.Jrte1"!1&tioul 

arlcet ot raw •terial•, ilrtermediates am. drtlp .. 

. 
7. en account ot a l&clc of lmavledce &bo1d liccci~ azid. 

cozrtractial a&re•snt•, the developing coUDtriea sometimes 

enter i.Jrto caz:rtracta 1lbi ch in the long rm would prove 

diaadvazrta.geou to them ad limit further growth ot the 

ph&rmeeutical induatrJ. Bence & lalovledge ot lice:ncing 

agreements md contracts is m esacrtia.l prerequisite tor the 

development ot this induatr,r. So tDIIDO is requested. to prepare 

guidelines tor the naluation of technology md &lao, through & 

system ot couul.tations, to negotiate favourable terms and prepare 

a model contl"act ft)r the use of developing eomtri es. 

8. '!he Hlmgarian F!i&rmceu.ti cal iJni on, as well as the Hlmgarian 

Government, have ertended co-operation for the transfer of 

teclmologr wherever they can, to Ua.in personnel and make 

available .intermediates tor the production of these essential 

drags and finished drags at naaonable prices. 

9. It is recommended tbat such meetillgs be held periodically 

for follow up and to maintain continuity; for this reason, it is 

?referable that the same participantl!!I be invited, a.s far a.s possible. 
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Dr.L.Pall6a 

Dr.P.Benko 

Dr.J.Gyimeai 

Dr.I.Kaczka 

..-~~ ...................................................................................................................... ....., ... 

EGYT Pharmacochemical works 
Hungary 

hesearch ~partment 
EGY'l! Pharmacochemical Works 
Hungary 

Head of microbiological 
'Department in Institute 

for Drug Research, 
Budapest, Hungary 

Head ot Dept.of Chemotherapy 
Institute of Drug Rese&r~h 
~~dapest 

Hungary 

Expert in antimalarials and antidepressiver 

Expert in a..'ltimalari11.la ::.o"ld antidepressivea 

Expert in antibiotics 

Expert in antituhercolotics and antileprotics 

Dr.J.BOszormenyi Director 
Institute of Sera and Vaccines 

Expert in vaccines and aera 

Dr.K.He.rs&.nyi 

Dr.L.Feuer 

Dr.G.Lugoai 

Dr:T.Javor 

Dr.H.Graber 

HUMAN 
Hungary 

Gedeon Richter Chemical Works 
Hungary 

Expert in analgetics 

Director ~t Dept.of development Expert in Vitamins 
Chinoin Pharmaceutical works 
Hungary 

Head ot Research a:1d Development Expert in vitamins 
Laboratory, CHINOJN, 
Budapest, Hungary 

Pees Univ~rsit:y 
Budapest, Hungury 

Head ot Dept.cf Medicine 
and clinical pharmacology 
Municipal Hospital Peterty 
Buda11est. Hungary 

Expert in internal medicine 

Expert in antibiotics 

-1 
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Dr.A.Zador 

Dr.Vidor 

Medical Director and Head 
l'hyaician 
Budapeat,Hungary 

Budapest, Hungary 

Expert in antituberculotica 

Expert in tropical and infe_tiou3 uiseases, 

Representatives ot MEDIMPEX, Budapest, Hungary 

Ur.A.Tcheknavorian­
Asenbauer Chief, Fharmaceutioal Industries Unit, 

Chemical Industries Section, UNIDO, 
P.O.Box 300 
A-1400 Vienna 
Austria 

Mr. A. Pinto-Rodrigues Secretary of the Fharnaceutical Task Force 
Officer in the Negotiations Section, UNIDO 

Ms. A. l-b;.'!'i. e 

P.O.Box 300 
A-1400 Vienna 
Austria 

Secretary, Hlar~~ceutical Induetriee Unit 
Chemical Industries Seotion,UNIDO, 
P.O.Box 300 
A-·1400 Vienna 
Austria 

~ 11 
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Slll\l ECT 

I. Antimal~rial agents 
liy Palloa+Oenk6 

Chloroquine 

Py ri met hami ne 

') An!.ideErei>a i vea -· 
by Pall Oet3enkA 

Amit ri pty 1i na 

SUMMARY OF TECHNICAL INFOUMATION FllOM ~XPF.rrrs I PAPERS 

'PECH~!. SCURCI!! TYPE Oft' PUOC&JS 

ICI Ph. ,~H·1throp Chem. Sythesia 
Eayer, May+Balcer 
in USA 
Hi l t:m Da\liB 
Chem., UK 
Medimoex,llungary 

Durrougha Welcome 
+Co. USA 
Deutsche Welco~e, 
Germany 
Medimpex,Hungary 

Merck Sharp+Dohma 
USA 
Hoffman-LaRoche+ 
Troponwarka, FRO 
Medi mpex, II ungary 

II 

II 

MAilf RAW MA'rl!:IUALS 

Diohloroquinolino 
+ novoldiamino 

or 
m-chloroanil!ne, 
diethyl, 2 ke\o 
aucoinate + novol­
dia11ine 

or 
diethyl-ethoxy-metilen 
malonate 1 111-chlorani­
lina i novaldiamine. 
m-ohlororoaniline, 
methyl-aorilata + 
novoldialf.ine 

Ketonitrilae guani­
dine 

or 
p-chlorobensylcyanide 1 

&thyl propionate, 
guanidine 

J.E~'l'fl OF PROC~f:l PllICE 

1 - 2 steps 

6 - 7 atepa 

3 - 4 atopa 

5 - 6 step• 

t!. - 3 steps 

3 - 4 atapa 

dibenzoauberon, dim•thyA 2 - 3 atApB 
aminopropyl chloride 

or 
ben•alphtalid 1 dimethyl 4 - 5 steps 
amino propylohloride 

or 
phtalio aoid anhyd.-ide 
phanylaoetio aou, di-­
methyl am~no propyl 
chloride 

5 - 6 atepa 

ANIH:X Ill 

MA I N 1!.~IJI PMHM' 

enameled· and iron 
autoclavee, vusuela 1 

VRCUUm diaL:. l lat .lllKr 

..ent.ri ruxal pumpa ,, 
heat exctmnge rs• 
cent ri fuv,ee, 

'II , .. 
enameled reactoro • 
veneela,acidproof 
cent.rifuge,alr lrq dr.ver 

eteel, enamelud and 
corobon reactora, 
heat exchanl{ure,fillora 
centrifuges, a\r-lay 
dry e ro , 11 q • - li II • 
extractor, evaporator 

_J 
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r 
SUBJECT 

3. Anti hint ica_ 
by I.Gymesi 

Pc:nicillin 

Ampicillin 

Erythromycin 

Gentamicin 

TECH.SOURCE TYPli OF PROCESS 

more than Jn OOllpaniea rer.entation 
rroa •.UIA, Bveden .~ndia ,ItalJ' • racoverr, 
Bp:iin ,Japan ,Argentina ,PRO• puritic11tion 
&n~land,Auatria,Hungary,Portugal, 
Mexico,Finland,Holland,Danemark, 
USSR,Bul~aria,l'rance,etc. 

almost the aue 

more than 13 COllpanie• fro• 
UBA,tndia,Ital.y,Portugal, 
Spain,England,Mexico,France, 
etc. 

more than ·r c011paniea troa 
Argentina,Hungary,Mexico,FRO, 
Bulgaria,Italy,USA,~tc. 

Cbe•.•1ntb, 

Fen1entation, 
recovery, 
puritication 

" 

-1 
MAIN RAW MATERIAI.8 LENG~H or PROCESS PRJCE MAlH EQUIPMENT 

aacbaro•~,c.e.L,or 1 wea¥/b•tob U6$35/kg te!'lllentora, 
JMS&nut flour .•oy bean veeeele ,heat. ex-
oi l ,pbenyl or pheno- chang~rs ,riltei:t4 
e! acetic acid,inorganic extrP·.\ore ,Jryere, 
aalta ,aolvent111 lcboratory for 

inoculllll • 

6.APA,phenrlsl)tcyl 2-3 atopa 
chloride-chlorohydrato 

atarch,aoybean meal, 1 veek/batch 
C.8.L;,propionate, 
inorganic aalta,aolvente 

UB$72,5/ enamelled re~ctom 
kg con~eneera,e~-

trac~ore,til·tere, 
centrifuges, 
vacuum dr:,i er 11 • 

U8$ 90ikg termentora 1 

veeeel11,heat-ex­
changera 1filtere1 
extrr.ctors,re-
actnre,dryers, 
laboratory f 0Jr 
inoculum • 

atarch,rucroae,yeaet 
extraot,C8L,palm oil 

5-6 d&iY•/batch US$ fermeniore , 
1236/kg-veeeele,he&t 

exch1U1gera 1 

tilters ,iort 
exchMge cJlumna 
evaporators , 
laboratory for 
etraine . 

'11 ,._ 
I 

_J 
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SUBJECT 'rECHH, SOURCE TYPE fJl" PflQCESS MAIN RA\I HATDtJAl4 LENOTll QP PRQCESS MAlN EQUIPMEN'l' !>RJ CE 

4. 6ntituberc~lotica 
+ Antileproey agents 
by I • Koc r.ka 

INll-ieonicotinicacid Bay~r,Merck. Danutadt Chea.aynth. 
hydrazicl.e FRO ,Rhone Pol,llttnc l"rl' . .nce, 

Carlo Erb&,Faraitalia 
Italy,A.B.Botora Bveden, 
Binbiot foa, India 

Streptomycin FenMtntatior.a, 

Rifampicin 

Ethambutol 

Dapeone 

5. Innunologicala 
by J.BOar.Brmenyi 

recovery,~uri­
ricatio•1 

lapetit,Italia reraentation, 
chea.ayntheaia 

Iederle Jap!Jl,Themia chea.ayntb, 
India,Itu-srntex,Phar-
chean, Co.Pharmaceutica 
Mi l1Jne11e ,Italy 

chea. ayntb • 

hydr~dne bydr&te in 5-6 a~epa 
aolll , bt1m11ene , 
pyriiline 

1tarch,aoybeanmeal, 1 ve~k/batcb 
C.8.L. ,iuc«·ganic aalh 

soybean aeal,aolyenta 

4-2 aaino butanol-1, 
dibalo ethane 

p-nitl'O ebl.:>rbenzene 

l ve1.;k/rer11. 
batch 
6 ate;>a. 
aynthada 

1-2 atepa 

5-6 atepa 

vaccinea,eera,blood 
derivatives 

Hum&J\o Hungar/ extraction ,ter.entationa, aniaal slanda 
blood trao~ioning,tiaaue fro• •laughter 
culture.eta. bouaea,blood, 

culture media, 
l•boratory animal•, 
etc. 

enamellec:l. reactora, 
v~aaela,cond~naera, 

extractora,diatil­
latora.centrifugea 

fennentation,veaaP.le 
heal exchangers, 
filtera,ion exchange 
columna,evaporation, 
lab. for etraina. 

II 

\)I 

"' 

en1U11elled reactcr 1 

ve.eaela,haa., ex­
changera,vacUWll dietil­
lation ,centri fu11;ee, 
dryers. 

enllJllelled reartc,re , 
heat exchangers 

mainly laboratory + small 
ah:e equipment arid animal­
houae ,freeze dryers, 
tilling + labelirig 
equipment,autocl1~ee 1 
dterilizera,cold roome 1 

etc. 

_J 



SUBJ.l!:CT TreUN.BOU~CB TYPE or PROCEBB 

6. Analsetica and/or 
Antiintla.aatery drugs 
by r;. Harallnyi 

6.1 Morphin~ +derivative• 
Codeine,Papaverin 

UBA.UJC.UBBR, ert.raction 
Huns&l"J'eban• 
Me4ioal.Philip 
Harria,Al.kaloida, 
Calaio 

. 

MAJH M'I MAT!IUAl..8 LUOTll or fROCISa PIUCE MAIN t:QUIPMl!NT 

Papav•r aa.lol1t•l"WI 
(poppy) 

6. 2 Pi pericUne 
Meperidipe 
Methadone 

derivativ••I 
Vfntbrop.Vyetb.Lill-7 1 Cb••·•Jlltbeah pb•DJ'laoetonttrlle 3-~ atepa 

4iphenylac•tonitril.la 1-2 •t•p• 

6.3 6-1 ben&oaorphanal 
Pentazocin 

BertalanttJ,Autriche 
Hoecbat,etc. 

-"-

_ .. _ 

6.4 ion-narcotic ane.lgetic1 
v. antipyretic action1 
Phenacetin Bqer,Braun +_Herbers, - 11

-

rRO.Ivaki fleijaku.Japan 
Lederle Bpain.Leoiva, 
Caechoalovakia 

Noraaidopyrin Hoechat .Winthrop .aal,nica 
Pharaacia 1 Lasap.eto 1 -

11
-

6.5 Analgetic,anti-in­
fle.mmatory drugs : 
Aspirin 

Indo11ethacin 

Bqer.rM;Froaat Dor~u. -"-
Canad•• De Angeli Guidotti 
Ite.17 ; Xvisda Auatria.eto. 
8uaita.:> Oeakailova 'J'llkyo, -"­
Meiji Belka Kaiabl(l'o'!Wo ,Japan; 
Litaaa Spain• Merck Blaap 
+ Dhome, FROa Polta Poland; 

3-1 41 .. tbyl-py~icline 8-'9 atepa 

p-cbloro-nitrobensene 3-~ atepa 

etbylacetoacetat.pbenyl T-8 atepa 
hydradne 

ae.licilic aci4 l 1tep not profitable 
or 

aodtua phenolate 
p- .. thoxy-phenyl 
hydraaine,levulinic acid, 
··~•ir. or 
phenyl hydraaine,ac~t•l 
4ehy4•,p-cblorobenzoil 
cbloridt 
p-chlor~~beaaoate,p­
aetoxiphenylhydrazine 
aultonic acid aodiwa a.it 

2 atepa 
5-6 atepa 

lt-5 atepa 

2-3 a1;epa 

• 

I 

'" 0\ 
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SUBJ~CT T!CllN. BOORCI TYPE or PROCl!BB MAii RAV MATERIALS L!IO'l'H or PROCESO PRICE MAIN EQUIPMENT 

6.6 Druga for control 
o! hyperuricemia: 
All q>uri nol 

1. •Uaaina 
by Feuer + Lug'°el 
Vita.in A 

Vitaain B l 
(thiamine HCl) 

Vitaain B 2 
(RiboflaYine) 

Tanabe Tokyo,J..,an; Cbea.e:Jlltheai• 
lle•itia,Uennis,rreee~iu~rRO; 
Oerot,Auetria;Biegtried 
Zoringe ·,Switzerland 

cianoacetic acid eater, 
orthotoraic acid ester 

BABJ' ,Ba.Yer ,Merck rRO; 
Ptiser,Oral Mill•,Hottaan 
i. Rocba,USA; ABC France; 
Phillipe Holland; 

extraction of l8110D gru• oil 
filonon• 

cbea.•ptb. 
tram ttonone 

Bottaann la Roch• 8vitser- cb•.•Ptb. 
land,Merck USA;Takeda Tanabe 
Bank7o longo,Japara;Rbone Poulenc, 
Be,Jer,France;Ba.Jer,S.Merck rR05 

Grain Proc•••ina Clorp. 
Di..oncl 8baaroc~ 1Merck USA; 
BQer rR01Roftaann La Roche 
Svitserland 

cbea.•)'Dtb. 
P'eraentatioo 

~.ionone ,ethJ'l cblor­
acetat1 Ori91 arclreagent 
C 15 al~ebyde,Li4/Hle, 
aeti17lcrotonicacid­
tripbe117l .. pboepboni;.m 
broaid 
Giononi~toniirrl-crotonic 
acid Hter 

f!i'•thoJ;J , ,.... _ioni trile, 
aalonitrile,acetuddine 

3·~-4iaetbylanilin9, 
DriboH 
molu•ea (tree or tront 

3-le •tepa 

UB$2lt,50/kg 

T-8 •tep• 

2-J •tep• t\.1113• automatecl 
ope rat Jlon; a pee i al 
eqwata.for ex­
tre.ell' large 

3-le •t•p• UIQ,.lJltll or heat 
eyol vetl; !'evell!'e 

\.n 
10-lbtep• US$ 23/k~utetJ de•anda; --1 

en1U1el1ed auto­
cla~ea ,acid reaiS· 
tent,a'l:.eel auto­
claYH + ti l• 
evapo111.tor; 

le-5 •tep• U8$ ~O/kg special equmt. 
(UBP) tor catalytic 
UB$ 20/kg hydrogenation; 

(aniaal reeding)ternentation, 
veaaela,tilt~rRi 

_J 
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SUB.TEC"r 

Vitaain C 

Vitaain PP 
(Nicotinaaidc) 

TECHN.BOORCE TYPK OP fftOCJa8 

Merck ftiaer .sortaann La Roch• 
USA;B.yer lloecb•t PRG,Tateda 
Japan;Rhone Poulenc France, 
Pliva Jugoalavia 

Marck,Hoftaann La Roche. 
Parke Davies USAiCarlo Erb& 
ltaly-;Ba,yer PRO; 

a.-.•rntb. 
FermentatiOD 

O.et1.•JDtb. 

~11 RAV MATD\IAL(I 

D-gl.ucoae 

licotine or 

I 
LDO'l'll OP PROCl!Be PRICE MAIN i:QUil'H~NT 

l-8 atepe U8 • 10/kg trad~tioaal e~uat. 
ot che•. indLl•try+ 
eoee •pecial tor 

catalytic hydro­
genation; 

Quinoline or f.picoline 2-3 •tepa U8 $ l/ks traditional equat. 
+ reactor tube tor 
oxidation; high degree 
or inetruaentation 

• • Ill 

' JI ex, 

_J 
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