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PREFACE 

In this paper the developing countries are claanified i.ito different 

««»upa depending on their »retient nt,r, of development of the  pharmaceutical 
industry. 

The steps   involved  in   fen-.-rir^ their growth to  become mora self-sustaining 
are Bur/restod. 

Tho  firot  atop  iu   for each  co .in try tn draw up a national  lint of drugs 

to establish priorities   for  procurement  and production covering the major 

health  requirement of each country.    The«?  lieto cannai  bo uniform  for all 

countries nor remain  fixed  fur all   time.    The ii.t „ill  havo  to be revised 
continuously ln kaopinG wxth   tho  ,,hiJlRJn{J paUern of corif3umption má gáyanceB 

in  the   field of medicine. 

Countries with no  pharmaceutical manufacturing facilities should start 

repacking facilities of  formulated drug« and use this an  a training ground 

for building up the  ancillary  induutrieii. 

Countrieu v,hich h,ve utnrted repacking formulated drugo should enter 
into formulation „f marled bulk d-u,;fJ intn JooaflB fümß ^ manufacture 

Dome  a imple bulk drurn  from  lnlcMiiediatou. 

Countries which have  «ain.d nenn  expe-ienco  in  the  pharmaceutical   field 

and have  trained  p.-r.crmel   ir. afferent discipline, involved  in production 

of druga  should undrrtakc  cxtru,Uo„ c f active  principien of plant products 

und  animal  bye-product»  ruid •Jtüme   their natural  renounces. 

Countrien which have  ,;Pi„»d experience  in basic production should 

extend   the  ranlCe of pr.-d,,:!   in.:„ifill,r  ,,„  p,oduction of miihio%lcBm 

Countries which h,ve  ,n  üdv.w-d   nhannaceutical  industry ahould expand 

Lho ranee of intendiate,,  pPocor.,,nr. machinery,  and pharmaceutical equipment 

and undertake rasearo,  ir   the  lm, rovement of proceri  and screening of new 
drugs. 

The paper al,, deal« with aspect., of production of machinery and equipment, 

training of technical   personnel,  nro^Uon of indigenous systems of medicine 

regulation of import»,   price control and dutribulion,  regulation of quality' 

and production control  a..d regulation of technology transfer. 
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Il    PRESKHT STAGE OP DEVELOPMENT OP TUR PHARMACEUTICAL INDUSTRY IH 

1. Developing oountrios can bo classified broadly into the five 

following groups on the ba^is of the stage of development  reaohed 

by the pharmaceutical industry in theue countries, 

2. Croup 1t    Count ri os which have no manufacturing facilities and 

therefore aro dependant upon imported pharmaceuticals in their finished 

form.    In many of those countrios there is inoufficient trained 

personnel,   lirai ted public hoalth Bervicos and pour diutribution 

ohannelB.    Examples of countries in this group arel 

Africa:  Burundi, Chad,   Lesotho, Rwanda,  Sierra Leone,  Somalia, 

Swaziland,   Togo, Contrai  African Republic;     Latin America: Honduras; 

Trinidadj    Aalen    Bhutan,   Mongolia;    Asia/Middle Eant: Jordan, 

Democratic Republio of Yemen. 

3« Group 2:    Countries which have started to repack formulated 

drugs and proceBs bulk drugs into dooage formo.    Examples of Countries 

that have mad» a beginning ac manufacturers are:    Africa:  Madagascar, 

Sudan,  Tanzania, Uganda,   Zambia; Latin America: Haiti,  El 

Salvador,   Guatemala;    Asia:      Afghanistan,  Burma, Malaysia, Nepal, 

Sri Lanka,  Vietnam. 

4. Group 3>    Countries which manufacture a broad range of bulk 

drugs into doBage forms and manufacture some simple bu'k drugs from 

intermedifttes.    Examples of countrion in this group are:    Africa: 

Algeria,   Ghana, Morocco;     Latin America:    Colombia,  Ecuadorj  Peru; 

Aala/Mlddle East: Iran,   Iraq. 

5» Croup 4:    Countries which produce a broad range of bulk drug« 

from intermediates and who manufacturo some intermediates using 

looally produced ohemicals.    Examples of Countries in thiB group 

are:    Africa: Egypti  Tunisia;  Latin America:    Argentina; 

Asia:    Pakistan, Turkey 

^' Group ^:    Countries who manufacture most of the intermediates 

required for the pharmaceutical industry and undertake local research 

on the development of producta and manufacturing processes.    Countries 

in this group are:    Latin America: Bra»il  and Mexico;    Asiat    India. 

7» This classification ohows that countrios whioh are largely 

agricultural have so far reached only Stage 1 or Stage 2.    Governments 
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in these countries have goncrally launched campaigns to end epidetnios, 

but on adequate number of hospitals and medical praotitionera are still 

lacking. 

8« Countries whioh have a better nucleus of medioal servioes have 

generally reach Stage 3.    In these countries, between 20 per cent to 

75 per cent of pharmaceutical produota are used in hospitals or public 

dispensarios.    Tho conoumption of drugs,  however, is still very low    • 

and in order to promote the development of the pharmaceutical 

industry, some regulation of importB is usually required. 

9, Once stage 3 is reached, development of the industry gathers 

its own momentum.    Teohnical skills are built up in the various areas 

of formulation and production, packaging and movement of finished 

products, bulk manufacture of some drugs, quality control and develop- 

ment of new products to suit the local health priorities.    Side by 

side the Government must evolve legislation to oontrol the conditions 

of manufacture and the quality of finished products. 

10. The development of the pharmaceutical industry stimulates 

the development of ancillary industries    produoing laboratory and 

packaging materials and production equipment.    Employment opportu- 

nities are oreated, particularly for students of science and 

technology. 



Ill    THE STEPS IiryOLVEP K KCTAPI/ÍSHTNO A PilARMACEÜTICAL INDUSTRY 

1. Drawing up a lint or osnential drups to meet the health need» 

of a country and the introduction of penerio names. 

11. Before any manufacturing activity ie undertaken the most 

important step ìB to draw up a list of essential drugs to meet the 

health noeda pf the country. 

12. Any national  lict of ecsor.tial drug3,   however carefully it is 

drawn up,  taking into account the morbidity ratee of different diseases, 

can only be very tentative and ha3 to be continuously revised because 

the rate of obsolescenco of products in this industry is very high. 

This is caused not only by the continuous diucovery of new products 

with better therapeutic effect and lower toxicity but also for a 

drug which i a in continuous uce, after a time the invading micro- 

organismo develop resistance as also the patients vising them get 

sensitised resultine in manifestation of allergic reactions. 

13. Continuous change takes place in the rango of drugs used; 

more than 75$ of thn drupa uaed today were not even known 20 years ago. 

Aocording to present day usage,   only about 5$ of the total output of 

pharmaceutical industry reproeentc plant products and the leading share 

of about 55$ Ì3 tak'>n by synthetic products,  and the rest of about 

4O5S by antibiotici ano olhov biological preparations. 

14. Moreover,   tho pattern cf conrumption of drugs itself changes 

over a period depending or» t'.o puoi io health measures undertaken by 

the Government such fu   iir;Tov>:g drinking water cupply, disposal 

of sewage,  prophylaxis o;r\iriaf  infectious diseases,  etc.    Added to 

this are factors like iir.yrovcd e ci cation,  improved standards of 

living, better food habits and BO on.    With those developments the 

consumption of anti-infective agenta will go down but at the same tise 

the need for drugn for th.i troatmont of degenerative diseasas such as 

vascular,  cardiac and those related to the central nervous system, 

will increase with botter expectancy of life. 
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15. In moBt developing oountrica,  the major health needs can be 

satisfied by about 100 essential drugs.    This lict in Annex A, is 

provided as an example.    It covers an estimated 90 por oent of India's 

requi remonta, 
16. The development of the pharmaceutical industry will be facili- 

tated if there is a concentration of effort in producing the essential 

drugs that are required in large volume in each particular country. 
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The Introduction of ganarlo nwei 

H.        (l)  U-lé r«~»Mii* 
It a litt of esRRDtlal drugs la used, It la olear that a larga 

number of brand nomas for tha auna drug preparation may oonfuaa tha 

medical profession which tends to become overwhelmed with literatura 

fro» tha different produoera on the same drug taxing hla memory. 

18* In India,  tho produoer of a drug preparation has, aooording io 

tha Oruga Aot, to ahow on tha label in equally bold latterà tha 

pnerlo nana of tha drug along with ita brand name.    Similar legis- 

lation exieta in many other oountriea. 

19» In India, where there la a price oontrol on drugs, no apeolal 

considerations are given to a branded produot over a generlo produot 

in fixing its price.      The prloe oontrol order under whloh all pries« 

are fixsd takei into account the prioes of raw mataríais going into 

the produotion of the preparation and a fixed sum for eaoh of the 

proossslng operatila Involved in making tha dosags form«    Therefore 

a branded produot is more expensive only when this is spoolfioally 

justified. 

20. It somatises happens that pharmaoeutioal produoers in India 
«ss a standard known as the «house standard* for the raw materiale 

«hieb are usually higher than tha minimum fixed under tha pharmaco- 
poeia.    Thla, to a oertaln extant, inoreasea the total cost of the 
raw materiale going into tha manufacture,   Alao there are sometimos 
aoms additional processing operations auoh as aloronlslng ato., 
whloh are undertaken <o arrive at the finished dosage form.    This 

say In torn alao result in a higher oost.   As far as coat of promotion 
and distribution and profita are oonoerned, usually a level of 
mark-up fixed by the Government is added to ths ex-faotory ooet of 
produotion.   Therefore, the oost of a branded produot may diffsr fresi 
sanufaoturer to manufacturer for the same drug formulation. 

21« In India, an exciae duty is levied on the finished prepara- 

tion at a higher rate on a branded produot than that levied on a 

produot sold under a generlo namej this snoouragee mors produots to 

be made and aold under a generlo name a and making a produot sold under 

a brand name sore expensive. 



9        ' i        ,i i    i 

e - 

The reaoonn why the UBO of brand names Is allowed to continue 

for single formulations in India arei 

2* 1.    Tho better bioavailability of a drug formulation.    Many 

producers of branded j.ro'lurtn claim a hcttor bioavailability and 

therefore a well known branded product is more often prescribed 

by a physician who feels that it will cuit tho particular requirement 

of his patient in preferenco to a product eold under a generio name 

which only uses raw Raterial s conforming to the minimum prescribed 

phartnacopocial standards and ur.ea the minimum processing operation« 

to arrive at tho firmi dosale form.    In certain countries for certain 

drugs,   the producer iu asked to prove that hiB different brand of 

product has the samo bioavailability as another branded product« 

2?.,    ?..    When «H producto are  sold under generic name,,   the choice may 

then be  left io the dispensing chemist who may be influenced more 

by the return he geto in soiling the product of a particular producer 

rather than thn interest of the patient. 

??. 3.    Another important factor iß quality control.      In some countries 

where there in no strict enforcement of quality control of drugs,  many 

sub-standard and spurious imitations appear in the market«    The manu- 

facturer generally zealously guards against ouch imitations appearing 

in the markets and competing with his branded products and gets suoh 

aotivity curbed by the Government.    For this reason,  a ban on the sale 

of branded preparations is likely to result in complaints coming fro» 

the medical profession and tho public. 

Multiple-Drug Formulations 

2?.        When we como to multiple-drug formulations whoBe composition may 

vary in different preparations,   the use of only generic names becomes 

more difficult.    Even if an essantial drug Hat is compilod,  it will 

also be necessary to produce multiple-drug formulations.    A national 

formulary can bo drawn up listing a limited number of suoh formulations 

(say,   500-)that aro ucud in Government hospitals and the National 

Health Services;  but in India where this practice is followed the 

specialist still   has tho right to prescribe a preparation which is 

outeido tho national   formularies to suit the opocific needs of his 

patient». 
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24, The advantages and disadvantages of Introducing of generic nana»» 

With thic background,   it will be sefn that the advantages and dis- 

advantages of relying on generic rather than brand names will have to be care- 

fully conoidered by any country contemplating Buch a measure.    Whilst 

euch a measure could brine benefits for Dimple products like anal- 

gesics, its use for more complex products raiseB irany difficulties. 

25* It should be remembered that legislation normally requires the 

name of the manufacturer to be indicated on the packing.    Even if 

generic names are used the product of a well-known manufacturer may 

still be preferred by the physician to the consumer even if it sell» 

at a highor price.    The replacement pf brand names by generic names 

will not therefore necessarily achieve the main advantage which is 

claimed, namely a reduction in price of pharmaceutical products. 

Where brand names already exist, the use of only generic names could 

seriously har» small producers whose name is not as well known as 

ths nam of their branded product. 



- 10 - 

2.    Repacking of Formulated Drags and local  production of 

Packaping materiata 

?6.        In countries whero there in no manufacturing activity   BO 

far, repacking of drugo will nerve aa a training ground preliminary 

to the production of formulated drups and help in building up the 

ancillary industries of packaging material  and standardise their 

production.. For example,   to start with,   if there ie already a glass 

industry the right cize of boitlesand a plastic moulding industry 

the right type and sizes of caps can be developed and progreosively 

moro Bophisticated packaging materiale like foil for atrip packing, 

vials and accaeorieo for filling antibiotico and multidoBe injections, 

collapciblo tubes for ointmentB,  etc,    A list of packaging material 

juid also the type of packaging equipment required are shown in the 

Artnexure "B",  and F'. 

?7.        This will aleo servo a3 a check lint to decide if any particular 

country or region has the necessary infra-etructure to undertake the 

notivity and in case th«*y ara lacking,  take Dteps to organise their 

availability. 



3»  Procenr. inj? of bul*  dryy   into Aovn'-t.   i'^v:;n 

?Ji.       1'ith the udv>-rt of rirw and <norr> potent dru/M,  the compoundin¿T of 

proncriptinm in phnnnarier, hau nteadiiy ¿c cured. Tho therapeutic efficacy 

of thcjc dra,7s !.. not oniy linked with ihn pharmoc.ologicai activity of tho 

lianic drugs,  but nlcm T^ith  tho propertied of the dosage form in which they 

havo tc bo administer mi.  It has become in< r cnoiiigly clear that attention haa 

to l>e paid  to the  influence of uotal  componi»ion and proceneing upon tho activity 

of the bacìe <lrug.  Tn othor wr.rda. a baaic drug will have* to be no manipulated 

by physical means that upon administrâtiors ontimil biological  renponse will 

be obtained. 

29. ProceOiiing ci' the basic drugü into pharmaceutical preparations haa, therefore, 

become a very important aspect of the industry. Hot only tho physical properties 

given to tho drug dunng the formulation prccosr, aro very important and esncntial 

for its desired «-ffcH,,  hut <-Tuife ofton,  the auriliavy ingrediente uued in the 

fomiulatlor are ronponoiblo for the bio-av.-iil.ibj llty of the active drug as also 

ita stability. In certain preparation,  even the particle size is important in 

influencing the rate of absorption, and hem-f i tu therapeutic effect. 

30, The choice of the auxiliary ingredient»,  ,-ind excipients, as also methods of 

¡iroparaticn, are arrived at by «art. mmiufhetur.:r through research and investigation. 

Pharmaceutic«) -nanu facture roa have to do considerable work in this field, especially 

in makiag th 1 p   duetti nuitarle for ind^genona condition«.  The dosage form of a 

drue han indeed becxm no impoi-tant that while prescribing treatment,  the medical 

p-ofemicn r-ar now t>->.g.tve as riuch attention to the choice of the doaage form as 

to the r-.aic druf ^tfielf. 

V-,      Any visitor to a pharmaceutical faatory will be impressed by tho care and 

ttcntiop/r^i¿ to the manufacture and procc3fiing of drugs, and the latest techniques 

Í. 'Jo efforts is spared to ensure the highest standard» in hygiene and 

ifaoturing processes.  Pharmaceutical proceeding calla for high precision machinery 

4>î rur.izing complexity, 0  few exainplos of which aroi 

3''.      Tablet-inking and coating machine/*, which compress into tablet drugs in correct 

doeoge at  révérai thouaanla a minute and coat then  to maintain their keoping 

esaliti-ìB rjvd aleo make  them palatable 

33. The capaulo-Tilling machine«, whore nm;.U platine capsulos are filled with 

the exnot quantity of tho drug in powder or other forma and ouboorruently cloned if 

they are lock capnulen or hermetically neaied by colour bands. 

34. The ampoule-fill ine «achinen which  fill  exact quantities of puro oterilo solution 

into millions of rnull  f»ari lo glaan Containern which are firet  individually washed 

and sterilized, and afterwardr. nea'ied by flame. Thotie,  in turn,  are printed or 

labelled and pn    ed with f-reat okill.  J  Jretablen are als    filled in multidonc vialn 

nnd frco7.o dricú. 
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35. Many other example:; of neu techniques adopted by the Pharmaceutical 

Induntry could bo given to indicate   that it in wo 11   served by modern 

•aohinery.     "ho capacity for precct;   ine i"  usually mr -o than adequate 

to bo ablo to handle    ny increased ,c quiic,,;ont.,.   Uet of ancillary products 
required  to f emulate drugn «uv r,iv:n  in Annex  U (cont'd). 

36, The commonly ».mod docar-a  t'ormn aro: 

là   Tableta 

Tablets are mont  frequently adrnintitorod in oral   dosalo form and 

aro prepared by compression.    Various:-, tyjwn of tablets arc available, 

e.g.  plain tablets,  chewable tablet:;,   sugar-coated tablets,  enteric coated 

tablets,   presi» coated tablets,   layered tablets,   filmcoatcd tablets,  sustain 
releaee tablets etc. 

Tho tablet douage  form offerii deverai   advantages viz. 

a) eauy for dispensing and «dmirii<?t:jring 

b) easy to pauk and ship 

o) accuracy ir. Lavine  '<»« d';~i red requirement   of the active drug 
for donage 

d) easy to preserve tho biological  activity of the drug or drugs. 

Tho general method of tablet manuf'a/,t ire in ar;  follow«: 

a) Raw I-Meri .->! 

In the manufacturo of violetr:,  bc-nidea the activo drug or drugs, 

a m. bor of other .L.W .nater alo aro necessari  to form the desired 

tablets.    Vhoue arc,   for (• :mnlr,  diluente,   binders,  lubricante, 

dicentcgratir.g agüito,,   colouring agento,   flavouring agents. 

b) Dilv»c"t;i:     An i a ioli luv.;.»^ synthetic and natural drugs are highly 

potent and only snail  quantities (from mi crop rama to milligrams) 

aro required for 'vnl  doa.-^f,  ¡Crm.    In ordor to bo able to ranke 

a tablet  for aditimi Titration out oï amali quantities of these 

active drugs,  corte-in iiitrt interinici like lactose,  starch,   Bucrose, 

nannitol,  dicalciurr. pliocphato,   calcium sulphate,  micro-crystalline 

cellulose (Avicel) etc.  are ueod.    These inert materials are callod 
Diluents. 

o) Bindern:     "hese are substance:; which keep the componentr. of the 

tableta together ^.n tho tablet  for., after compression,   i.e.   tho 

tabletu do not break after comprcBrion and have sufficient hardncse. 

Examples of common bindern aro gun acacia,   cur. tragacanth,  gelatin, 

Starch pinto,   nodiurr-carboxy-mcthylcolluloue,   mothyl-celluloce, 

ethyl-ceiluloEo,   polyvinyl   pyrr^lidono,   r.odium alginate oto. 
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d) Lubri cante:     These aro substances which prevent adhesion of 

tho powder to the punches during compression and the smooth 

cj'   lion of the tablets fr m the dica.    Some commonly used 

lubricanti; are t.-jicum powder,   liquid paraffin,   stearic acid, 

and ite salts like calcium and magnesium stéarate,   etc. 

fc) Disintegrating A/;c:nts:     Certain substances which holp the 

breaking up of the tablets after administration to the patient 

are called  * disintegrating amenta*.     Some commonly uasd disinte- 

gratine agents are com starch,   gum guar;   methyl-cellulose,   sodiurrr- 

carboxy-mcthyl-cellulose,  micro-crystalline  cclluloco (Avicel), 

alginates  etc.    The Indian Pharmacopoeia prescribes a limit of 15 

minutos  for the disintegration of common tablets after administration. 

f) Joloarjn.T A.Tontn:   Colour,   besides making tablets look moro 

attractive to  the patients,  also helps in distinguishing the various 

tableta bofo re they are adminicle red.    Only certified food and 

drug colours are normally used. 

g) Flavouring A.;cntn;    Various flavouring agents are being used to 

make tablets more palatable and to act as a mask against un- 

•desirabie  taste of the ingredients. 

The choircof any of the above constituents to manufacture tablets 

depends upi i their compatibility w th each other anu also with the active 

drug.    This is chocked by stability studies of the preparations. 

II.    Capsules 

Capsules arc  solid dosage forms in which the drug/drugs art enclosed 

in a hard or a soft shell of gelatin.     These gelatin  shells are called 

capsules.    The capsule dosage form has  advantages over the tablet dosage 

form in that - 

i)       it keeps the drugs'potency without much formulation effort. 

ii)      each dosage ic in a sealed container ensuring high level of 
drug protection from atmospi ore. 

iii)    it masks the taste and odour of drugs 

iv)      the capsules break in the stomach in less than 5 minutes thus 
making the drags available  for absorption quic! *y. 

Capsules are largely used to market single active drugs like anti- 

biotics. However, mixture of drugs either as such or in granular forma 

aro alBo marketed in capsule form e.g.   vitamins. 
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Capsule a ar<   '.nnrioruy c '" throe tvpt-a: 

a) hard  celati >   ;;ip:.:ulcD 

b) 6'rt  gela Un c.ipr.ulcs 

c) ßeunuor.r. capnuler. 

Hard gelatin capr.uloi,  ara available in a varioty of sizoo.    Tho 

Bmallc-t bom- "o.l; and the   largest 000.     The choice of the size ic 

dependent on  tho bulk den-¿it y of  tho mix* uro for a singlo dosage. 

Colouring of cap-ule-r; ir. adopted extensively an o method of identification 

for proprietary product:;. 

In elicit  ir-nsUuvf tho cap-jnle.:; r;tick together.    It   íí;,  therefore, 

recommended that trie,1,  tv utored in a dry and cool  place. 

Geno ral  Proco; Jo o. £_.* •-':1ll,1'; "íiiíüüí 

Hard (jglatiìi   r.qr.v ] •;;;; 

Tho i.ojiofr.otvro of cantales containing druge involves the  following 

processes: 

a) pro parir.'; the; pender faxt uro 

b) filling of thn cap-.ines 

c) etalir:; ^f  the erculeo 

d) cleaning <>f   UK: capsules. 

The ''rue fer captilo,   in Mnded in a blender with a diluent if 

necessary ini with  .•   H.Uir lub'v-.v.:it to    -ir.-irn  pr)C flow of the powder 

while  fillanj the ccp.-ul^.     The blonder! :nat erial  iß then filled through 

a oomi-cut'r.iatic or .in .M'tûi.vxtic rächino  called a capnulc-fillinj machine now 
diivelopinf?; countries. 

available even in oaverai/ •   "ie machino l'.i **r¡t  r.eruratea the top and bottom 
' delivers 

part of the  e:,pTy copiale ¿u.d thon     / an accurate weight of the blend 

in the bottom part  of the    lap^c .xv\ rub'ioqaently replaces the top part. 

Tho ab ovo procer.r, in  ìollcwcd by aualing of the capsules.    This is 

dono by a solution of c^l;ititi :t  the joint cf tho top and bottom pert s 

of the filled caprile.    Cay-ule-r/.'aiing machinen are easily available. 

Some of the  manufacturing house a print their c-ipnulcs to identify their 

products,     ivinting °f -»c cipculea can be done before or after filling. 

36. III.     Li mud:; 

Liquid preparation; aro  JUU  another form of dispensing druga. 

The major ndv intage:¡ of liquid dosage form arc: 

a) when tha uc'ivc drug ia a liquid 

b) liquide  ;:n bo administered in cn.all/largc done an required by the 

physician 
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e)   the di ¡ ; K- • .v • i i 1. -.1 1 e   "or abr;u.-ptior( jrr.no di atol y  aiHor admini- 
cti.U un 

d)   1    miii   ¡M-i'ji!". iu<n •  "ari 1     !v,;ci:tr»viï,   fi ¡iv  ned and made tanty, 
fucili'. ...il .ni.  -i !••.' -i::lj'.< M,,I   jf 11,r-  or.ir.,   partici 1 arly l'or 
children .uni  old.  ruraorv;. 

In  tipi i" o" the aàvajil-'/%T described above,   tho re are certain di".- 

advuni.V'fa •'•''"  -li;'Uii'-  da.v.a;   i^rni vii: 

a)  for a fíiuv.'lí   do- i 
with   Ih e  :-oi i !   •><. 

f.',:ii Illudi? ai1'.) bulkier,   whon  compared 
;•    :'n;i;i.,,     Thi a   r- ' ili le;  in hi/jhnr <:u;;U'.. 

b)   Ih''- di. ! ..'fui:' li. ¡un  •'.•(   ùr.b,,.   ¡i.''  olitila ataña,   v i l ••.-.n na  and 
ho mon..-s iu iiiiK.d  iaator in  the liquid   l'orin than  in   the;  uolid 
docai.i'   fumi. 

Typar; of  Ly;ai.l IV'aa^c   Por m 

Liquid dof.-i.'e form:; arc mainly of the  following typct;: 

a) fiolution 

b) emu Irion 

c) (niupenuion 

A oolution ir. made by dinao]vin<r a Arai: or  dni£P in  a diluent or 

Vchiclo  in which it  i~> u.ost   aolubie and compatitolo.    A solution r.hould 

be clear and  i roo {'rom aaapendod pirli cl en. 

An  emulsion i;¡ a two-pi; i;>' a,yalc.;;i prepared by mixin¿;  two  imrniecibl il- 

liquida,   cm1 of which  i :• ani Pordy Uir; •••:•:-:••!  in the othnr.     In order to 

keep thif; enti ai or  alaili*  fui   a ¡,onr,j doraal <•   limo,   contain  chemicals arc 

UOrd which ai'o   call "I   a'¡al .:i fyiiii; avenir»,   vi¿. 

Tween ttO,   H par;  :'0,  ben'/..:! MH. aun - n   a ado,   ¿-3 yeeryl (iuaioatcarat",   *tc.     The 

moct commonly uaed natura'   erraUnfyi r.u- ..i^nt  is ¿/un, a-acia. 

A BU»P-nr-ion,   like tlt>;  ertaüa.ion,   IL. ai ao a two-phase  r.y r. torn in which 

tho  solid c1 !-u¿;   i..   í'mely   aa: ; •a.'k'd   int-a  the   üquid   phdKc.      Ju  order   to 

keep the aul id well   au.;p; ad-l,   certain ehcmnala are uood vdiich are cal 3 od 

BUßpondinrj aí>;t¡ti;,   lite  aodium cai bo* y ;i:'.:thyl-acliulo:;e,    rnothyl-ocllulos'.', 

curbopol (pulyacrylie acid),   nodiu'.i :il.;iaatc ita.     Naturiti   í¿UB pending 

•gonts are fnjrn acacia,   „mm truf/aear.th oto. 

General   l'iter- 

Tho bosic  principle  involved in the  preparation of  a uoîution ic to 

toako a homofenair. nixtun. of tho dru.ç/Jruca  in a diluent   or vchiclo. 

Water,   alcohol,   jijar uyrup,   Glycerine and sorbitol  (70/*)   aro tho conraon 

diluent a in use. 
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Anart  J rorr, tu'; active  druv ;\r,à di: uerits,   other excipients involvefi 

are: 

a) svfcetcnin;; oí/^it 

b) pi    :^j"vativ^r, 

e) r.'.lourj.nL; e. >-nt 

d) i'iavoiu-ir.;: aje ni 

A sweetening agent  is added to mJ:c the preparation more taotj. 

Common sweetening agents: arc sugar,   saccharin and sodium saccharin.- 

A proi;-rrv;'t;. •-.•  i-  a-Pod  I'"  pry von I  MCU.1 d an 4 bacterial  growth 

as the ncdi-i of a  liqujd pro pa rat ion i::  ¿uf;i;epi.ible to bacterial, and 

fungal contaminât ion.  Generally used preservatives are alcohol, hydroxy 

benzoatcr,   serbio acid etc. 

A colouring and flavouring agent is added to make  the dosage form 

more attractive r\nd acceptable particularly for the ohi 1 dren.    Only 

approved colours arc to be used. 

36. Hr.T    Ointments 

Ointments arc soft,   sexi -solid preparations usually containing 

medicinal ájente intended for application to tho skin or to the oyes. 

Ointments for skin arc colled ¡;k.in ointments and ointments for use in 

the ey« are called «ophthaU.ie ointncntG«.    ".'.v.:, íK- iv<? ehcuM bo sttrilr 
and   filled  under SUril^  Conditici,. 
General  p.   i^sn ¡*>r bir-t.r.f.-nl rvmuf jture 

II ic not  possible to give full  manufacturing details in this 

note. Par the  rrd;.„  of convenience,   only the general method of ointr.ent 

manufacture is illustrated. 

R".v; rat or i a In 

In the manufacture  of ointment,  besides the active drug or drugs, 

a number of other raw mat e ri air; are necessary to  form the desired 

ointments.    TheJO are,   for example: 

i)      diluent or baoe 

ii)    antioxidant 

iii)  preservatives 

i)       Diluent", er b-r.es 

Diluents or bases constitute the major portion of ointments, and 

influci.ee the absorption of the dru^s through the skin. Various 

types of bases are used e.g. 
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" a) 01oc-/;-;n-:'-.u3    af'-,    empietti o"  lan.n-ai,  ani nuil or venablo olloJ 

e.e«  !.u;i\ y\r\:':m,   Uciu^ pa'vaMu,  Icrd,   olive oil.  cottonaeed 
Oli   li;;.. 

b) Àbanrp*'Oii »^«MI    tu., ¿rs.j   ir.clud;...- >;• :.; fillio eutaatanoea 
eurih   .'•• v.'uol   loi.   Jb.!!.-)1! i-:, 

o)  Wuüh.nW« ta-:- t      Ur?:.!•••; 'ir.   uit •;*• coimAe b-¡:iorj wl easily 
l-fìmov.MU'j f;on: tiki,, tv turning v-ii vi» wa^-r.     Common examples 

_      ar« p^î/n+hyTft-.in /;>y--jip.    îh.y aro «iuiPjotiblo with o wide ranffo • 
o^ activo cli".'¿a. 

d) Krnu'.u.,^! W:<M     Ti i tre cm«  two  t^wr of omulaion basea»    One 
in whir<h w.ao"   i* oh«; :Si;lordai, p;w;.?e MUí o.J  in the outer phaco and 
le calJ.ii w.'iic/  ia i>i t   .••.•''«»! ni ...m rvivl  tjio  i'tht?,- containing oil  in 
the umor l'iit-r- ua-l ,r;tar Ir tno outer phase ia callud oil in the 
water e.nalnloji.     AMIì<P

;
* n;   W/0 cvnulci on it; hydroua-wool   fat, 

whoroan itec ilo a.-id-ao.io emulcior  i a ?m example of 0/w omulaion. 
An ajfint *ihu-h help:!  ¡n fotrliv: emulaion for tot}* oil nnd water 
phanj i a chUuO ervuinryinjr a,~t»nt.     S ,dtr.i,i lauryl  nulpHaie ia 
an omuliuf.ving rif^nt. 

e) Ekialrls ynv; wajrjt.j     there aro POT» waxes which form oil in water 
«nuli; i ou v.h<r    fut** wi;n i;«i*,ir.    ¡ùtK-.,plen aro cetyl aloohol, 
rtear,y]   :).   ;Uoi ,   •l^o.w.vj   ¡.•?Ciicot-:->T.rriiec. 

f) Silicon law.;     ll>.io -roiu iitt.lnu3K producta whioh are related 
io M'nnra.i avi «.(-•1^.-. eilioon in  thalr moiocule,    Rmunplea are 
llcntOiíj ' e,  Vc"-f:u7i -to» 

An antíf ri'Vjjt  i:   &..üiv^nae udì«-1, to th« ointnuant to prevent oxidative 

deterit   --.tion.    ',hr r^t^on    í an antioxidant    n however dependant on 

nevera!  factor;   \¿ka J'Moity,  irritancy,  potency, compatibility,  odour, 

dioooloui^ion,   Ht:.Klii<- tmd rc-iunility.    Common antioxidants are 

Butylotcd hyaroxy tojuont. (d»'i;t BivtyUtod hydrojcyanlBole (UHA), 

Pix>pyl-¿;al .a»u  oto. 

ill)  Pret?erviur/>»ii 

ProoeivuMvi'"   - -o *'d ^'j.t  to ?i.-it<„ct-.tr *o vrcvent n ont atri nati on, 
deterioration our' :.jA>ilr.t-?   .'y bacteria or i'.*ngi.    Most common 
preBoivfttwuu ,4> o.rurf* of p hydros,) V>enzuvj aoid (methyl eater or 
propyl t-atrr)  < ;,d. nui-bic noid. 

j^j    farontoraln 

rfcrenion"!   prepaiatlor.a v:t o1 orile* phirmaooutioal dotage forms 

which oro oJir.lM^N.r'id IH. le    ~r through ono or moro layers of the akin 

or mucouo sur-'ui.     C^i'-iijy *»ir<jr   p"o;.araJ,ionu are known as injeotions. 

All parenteral pr»r,Mvu tor.r,   >rf ».terllo.    Then? arc mainly four types of 

parent oral prot'uiU .. ••.< -o-j,' zed m the LVatnd Statan ííivrmaoopooia. 



i)      !.oì.iii:.', e:   r .;, .. . •,•:.-   '    J;.   •"  :• :¡ij«.'ttiu«..    Ti.io it.; ti.'.' 

moiA  co.-i':,o.-.   i'-«:    r. .<-.  ;.'ÌU'';:."  i\.;'-ctio«i,   .v.ilino  inj oc li on,   etc. 

ii)    dry  noliu  ¡rvùic^aeutr:  ..'¡.i-ch in.-.ko  •- solution upon Dio addition 

of  a M'.:!.-  •!•:   ;:'Mv. at  ..).    t !>•.•/: : •;  .ah, -ni •: •; r. l • on.    These aro 

mostly ¡mtl. nil.-   ,.ivj -«i :i">n:;f   o.,,,   peni rallia injection,   etc. 

lu)  uà-¡a-a^'i :  •,.   : vijd ,v: à i..-.••: h'-   rv . Jy   for injection.     Thcso 

ai:;  mo-lly th-a.-;-;  in ;:o! .ÏOi.d i.1.  or i,iicroni:;u(3  i'ori.i o.y. 

hydroo.rjrti^oro  înj-j^ti on. 

iv)    dry,   co Lid !."'ÌL' '.if ,-'.r/.!;  whiah .yield ,«, r. a opens ion upon addition 

of  üKil.-'f-le v-hi-io  e.;;.   ,.'-"':..anv  ¡J<;MIíú Hin  injection. 

Parent y ral   preparation- of f*:-r  tho follami:,  advarii^cf; over the 

other dosalo  for.'VJi 

i)       tho   p.-i!-?;t.>rtl   r.)-.:\ô   i:    ucücitia]   for certain  druçs  to bo 

aVmoraed  jr. :>':iive  for.-.,     .,;.   :;tv:'plcwy(uri ai»rt neomycin. 

ii)    ii offui::  Muir  p;-u.et...b:U a'-.-JTi.tniu,   as it  ic independent 

of  the vasari. *  '••' (*ai;tro mto:;t-in.il   l'imction. 

iii) the efectivo do-.o C;-JI "< ••• -oro c^ci-.ì-itoly selected and the 

desi rod \>\->o\ <;oiv ••ntr..'.A?n:.   -JI '•'.-.? obtained quickly. 

iv)     it   i:;  uiiviatory   i-i   t-v-r.v.-r.ci cr.   o.¿".   in  unconscious  or UIioO- 

oporativn  ptUcrr^  ivn-    .i ? nur.. òi.-ite   action of the  drus in 

ncco^ary.    Thi :-  u v..¿M¿ v^.nveJ by ur.in.: the intravenous 

tcohniiu:. - nn-:   -f  i-liu  ; .n-cr.f-. r J  voûter:. 

v)      the  intvi-/.irvar,   ;vn-vi   r,l   TV it - •>. "ar"  the  only n>othod of 

i-apidly in'-rw-^.ic blo.;.!. v^liure. 

vi)    it  IB tho  o:.ly r •î-^ï-U-  • • tiu-à of ,.li..3:unt-rinj a dru;;,   "1"»» 

the  pat te-, t   ••:. v alio   '-.,  i„:';o  ü dmr "by  the  -a^c-int ostinai 

route;     or '-.ii:'j.t.t  retain it who» ruwiini stored orally. 

vii)  the int:-ar:.. •'..•;• 3¡   :u.d Iho •OL.R-JW. ou.;   i«rouie-al  routes are 

used to   pro.or.; .--aa-aU'.u cl   a du.-,   «rpcràully wï.ero caßtr.inüd 

r<;loar,u   ftom a. d«pot,  ir; nood-ví. 

íbr pro-.:.-n-.jin;: ár¿;;v.  into 'io.: ^r.e for../i a larja natter of all typuc 

of equipment  aro  av.nl a-1 •-    ,nù r,.. -.«,  imr.-.r'cd  ca.i>y by devolopinß 

countries.     Tin; groat  a<lvant:w.:o  in tuo   í: ^c.r:.;ii:tJ r^tivity ir  that  the 

same equipment  caa be J a.-d o.•<•.. if there it, ¿ rh.ia^c   in the balk dru¿- 

required,     if iny  :J :i-i-.t- '.-ALJ   a h--.«;,-.-  noe--:* ay  ro-al'jnc from fact; re 

already r^raLonod  :!w c-onr.om.u...: tuo  fa:.,t v.-bcol.jrcenco of druc? required 

and  chanco  in  i-o  ritl. rn  of c   ¡t^n  • •  :r,,t   vho  puiiplü  of any 

community.    . ^nHx.r   F   -.   r      tl,,  ^.,-,.i   !•   -•.-f-••)=.'••  r.i     v-c-c-rRCinß 

and  p:rf'."/inr nv • nin:r;. . 



- i" 

4»     Production of nimpl <}__bu)l'- 'Ir '¿i. M:art !n¿' i rem Imported intermediates 

38. It i« pounibl«; to ,-;rou?; n number of :;ii;¡j)Je balk drugs to bo made 

in one multipumoue plan*   from    .luto  InH. rin«ditit.OH depending on  the 

similarities« o<: pr-ricrii'-M..   m<' op-:*rallona invrivrd, 

39» Tha major croupi: ui.d. ^ i;ynthui .!<: ñru, J wo alti ¡: • Hulph?. drug«   which 

and have chemical   Mini iaj : t;/ arid  <u"> ¿Easily produced with the 

earn© type of rquipnv.-nt otartin," from t.'te nam? or uirr.ilrr chemioal 

intermediate.    In addition to tho sulphas there  are many other 

synthetio drugs which are claenifxcd nocording to their physiological 

activity like ant i -tube rou lar,   anti-mal .ari al,   njiti-amoebic,  anti- 

di abet io,   corticosteroids,   ftiiti-pyreticn awl »uiti-hietainint«B.     The 

Btructuro of theue compoundi) IH diff"r<;nt from euluhn drugs as also 

ìB their method of manufacture. 

40. It ie pociBible to prouuef a number of bulk dru#s starting from 

lata intermedi ateo uoing a multipurpose plant.     A diagram of a typical 

multipurpose plant is Riven in Ann o*  li.    The material of construction 

ìB preferably glauu lined BO that it ciin withetand many corrosive 

reaotionB.    Ori can uee nuoh equipinen'   for producing a «~umber of 

drugs whose demands may vory with maiK.it conditici.t by twitching 

from on« intermediate to anHhor and varying the conditions of 

reaction and reactants. 
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5.   PLAirr r-tPixicTs ¿nrvio cira:!cus) 

41, In nature,   u plcuit i;ynthcL.Ì3Cr.,   complicated molecules from 

simple on. i with highly speri Tic   .earn, ion mechanism  .    The 

reactions involved are cither difficult or expensive to duplicate 

by olasaic.il  cherr.joal  methods.     I:i  tho case  of steroid hormones 

the partial  synthesis of -the finished hormone:'; starting from a 

very closely related naturally occurring product diosgenin,   is more 

economical  than its total synthesis.     Therefore,  collection from 

natural sources or cultivation of dios-oroa root  for the extraction 

of diosgenin has been undertaken on ;\ large "cale and several 

plantations have come up in many developing countries when tho 

climatic and seil    conditions are suitable.    So far,  dio3corea root 

which grows wild on the Mexican mountains,   the Himalayan ranges 

were collected for the extraction of diosgenin but depletion 

of this in the lower accessible ranges has made it3 collection more 

and more difficult.    The only solution is scientific cultivation 

of dioscoroa tubers and other species of plants like Solanum whose 

berries contain solasodinc as also extraction of hesogenin fron 

sisal waste which can also form a starting point for the synthesis 

of steroid hormonas.    Another exampie of this partial synthesis is 

that of Vitaran  'A'   starting from ci trai  present in lemon grass oil. 

India, Cur tonala and other sub-tropical  regions hav suitable 

climatic and soil conditions for their cultivation and offer great 

scope to supply plant material for such partial synthesis of drugs. 

¿2, There are also certain phyto chemicals where it is more 

advantageous to extract them as active principles of plant 

products than obtain by synthesis.    Some of thece chemicals can 

exist in different steric forms and their chemical  synthesis, 

therefore,   yields a mixture of isomers,   which are vary difficult 

to separate.    The product thus obtained by synthesis may be toxic 

and have a different therapeutic property than what is obtained from 

nature.    In the plants,  these reactions take place at normal bio- 

logical temperatures and pressures and the type and quantity of 

substances produced    will bo the one that   it needs for its own 

metabolism,    hence normally free from toxic ingredients.    In view of 

these factors,   there ic groat demand  for certain plant products in 

the world in spilo of the advances in chemical technology and 

appearance of cheaper synthetic substitutes.    Some of theso drugs 

extracted from plant.". oM:urr.d either by their scientific cultivation 

or collections from their wild growth arc as follows: 
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3iryohniri ~> wln B moine» 

43, Nux Vonica,   lho dried ripe «tieda of Jtryohnoe nux-vomioa Lume, 

yields Lho two important ulk.Uoids etrychnine and bruoine.    Although 

•tryohninc in a vory powerful oentral  norvoue oyatem etimulrvnt and 

was ueod th'ij-,ipcii*.ically,   it has now been rep Lac od. by otb3i' lose 

toxic and uaí'or drugs,     'iïitw'; arc produced in tlio country in large 

quanti tien,  nui ni 7 Tor exp'ri: from <;oU octien ni tho seeds froiji 

the fervali; Oí' íníilaf   ltirai1]  -cui other aountríoa. 

Atropine.  Hyopcyamino and 3c01 «laminoi 

44, The mod characteristic physiological property of tho Solanaceou« 

alkaloids iu their mydriatic effect - namely,  their ability to 

dilate tho pupil of + he oys.    The eolanuoeouo alkaloids include 

atropine,   hyosoyamine and scopolamine.    Scopolamine i e aleo usad 

Mi a «elative and a tranquila nine depressant  to tho «antral cystem» 

1# There in little doubt nuw that atropino as euch does not ocour 

in nature whergas hyoaoyamln« doee and because the latter racemi«*» 

y»ry readily, hence atropine io obtained from the plant because the 

hyosoyamine has Jsomerized during isolation. 

2*   A« a first stride extraction of crude extrants oan be undertaken in 

davelopinc countries, vherethose grow wild,   for export to developed 
oountries. 

ftiinine; 

45» Cinchona io cultivated over large areas in Indonesia and in India 

in Darjeoling (W. Bengal), tho ITilgirio and AnnamalaiB, in Madras. 

Th» faoturiea Attached to those plentationn in India alone,  have a 

total production capacity of 61  tonnes per annum of quinine and very 

naioh greater in  Indonesie.,    efforts oan be mad« to increase the pro- 

duction of quinine salts to the maximum oxtont possible for meeting 

th» growing demand from the fowi^ markets.    Although the use of 

quinine an an an ti-mal ari ai  dru« lias daoroaded,  it is used increasingly 

for the production of quiuidino,  used ngainat nardiac ailmentB Buoh 

a» auricular fibrillation and ventricular tachyoardia,  and as a bitter 
for aerated water»; and in non-alcoholic beverages. 



tfi, .<C¡..'; !T' lì'!    :  .-Of 

: h^uc .;   ;:•• }\í ir   •,'..!•• 

:';;:•  the   lyux.n .r.t.    >í   í 

'h-uf;:;  ,;ì,-\, la:'1   h,, ,,-!rtf:ni 

••••e: :':;i -    mi! -r,   .•<',-   •• -  i   ' r:\nqui li sor wliicJi 

' '!t   ;r''..;lM¿;  ;.]<•<.:;,).      li,   i.-.  unci  in   poychiatry 

:••..•ixonj. .•o:'].,: rji'i  palmola.     Il« wido une in 

i   i ;; '..oil    noi ¡i      it'ji.ivi l'jà vufr.i Loria ie 

u Ulva tu, IM   :.! , j.r -l'i   i i'    IUtil  i,   'li   Î) i. :T-.fr,t   Júrala and other 

pAiiot!n ;.n;J r.-utc •:» »nJ :, ¡j;.-.iii. : .JU,;, l'.?,. .-..aernino at» againnt 

t;,.il r-jO'-'.od -LB rj 1 „- 0,;/ u: IM t i';^w) m 1'Yi.vi. tóvtrast i on 

Tot-   t»,o   ir,i.'l-'l.'JO'>  -i   r":;:up.iau   j-   fainy   ::in,pi.o. 

47.        rjc.[i+.,itíi,¡ .•. i- 

f'J.   '    ..V      i ,r r. -y.ly    !p 

'.'vnoi-''.e," 

-. ".•  •."•• •.•bti;J|i'iii in   rn(ii,-4,  m üar•-2 3ün¿;,   Went 

;iv   tc    ','...!  (-.-rt'-iit of ¿O.UOO fy;n.   of dry  rootB 

i ri;   l'i-.,   n.-.íui mutuiti  j'm- the products c:n of 

»••'.!.,- j.-tru:ì8(J   .x   the  r.-.v:tur.i.pn - r>no in 

<  MíO  otí-i" i¡i   ¡.'orr.b .y,   vitli a  ir,tul  »..jinu.il  capacity of 

".:f.   i:'.   ¡ r..i.;j r,-t! ".•  i,:... .  ii;  •».),„   troatmont   of  at:ioobic 

•-•I    n   :»:¡¿'.l  .;:i viti ;.-A.-;i jn explorants,   emetica,   ote. 

J'!       !.al J '.   !: '  ' 

,:rc hii d J /•;11 i i. : 

tuo .-;-JI Giit i í.'i 

o;lr lotion •. •: 

'•" '•. ' n i'; >.. 

r.i <•:"•-., i./•.-.. ; ; •- 

•:•'».) !. t v;.t , e i v,; 

po: x !j¡.ii ^.» ••„• 

OiMdo cjxtruol 

tjorip. 

• í  uii'.-.n io:   ihn a,:.,'ion o¿   fJi(;oxin i'rom looally 

1 ••:•/ .•" in-'   : .--ufi roí. up in  bun/ony.     In this cano, 

• al •:</•- • ..!.  of dl^i-uü;,  a<-id Km  application of modern 

'*":' '^''s '"" • H.'-o:i.; AT,,/ i'or the i^di^nnoaa manufacturo 

•!:'i...;( diL-.-iii, ...!¡'' h.i- buon '•:iGr;er-:;fuUy achieved in 

1^» . ;,i"\'>.-; 'wiicK   i/o iiu1    IKU,:I]./ suitable for 

•lu',' 

•iltivíii^li  d..v.'i'jOjjit¡;r countr^ys may not bo  in a 

•r    '";ti',M  pivjnipj.,..   ¡ii^oxi.n,   thoy can make 

OMntrij;: wdi^h pruduto oai'diac prepara- 

li?. lu i\:Kn': i-h  iv   te     A3 'ixtvnf.:ivcly ; nun.   oaffoin  can bo 

e:<tr^tci  fro;, ;.. .. v,..fll..;i-   .... ,   tl;;t prunini:s ,at}, oolventc like benzene 

^r '.-¡»lom ,i»:ll-ln-i   ••:   •.•«•-.•,.•„ -\„.,r, --li J !l» ir; a rumple pro<;ct^.    Although 

c-..if<!¡ ,    i.  ;-.,.;;   ;rX : u.,r   r-i.-'.or-v •  I>L dovclopiiij cour.tric-ü by tho 

sy,i '''"''     •  '" '":':"•   i;"'r-   ; •'• •--'•••<*'•• a p:-'. c!m,'j  J'o:- nriluiv.l  ouffoin in 

«Oi-t-.i.i  .  -u'i {..'^.iia'.'dr.    nú  Un,  prr-r-aritiiv-,  of aoraled «oft  drinîcc 

ia':,! r'-'   l"     ]-   u  '    '••••i'-"   :••  hij'»v    pri«-.T.     ijcvrml     ich  unita erriot 
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in Lidia nv:-.r A3 nam anr.  Ko ral a ¿tuto« which arc   tea growing centrée. 

Coffee  h;.:!:   ir; ^lotho.-   :-\. :\-J  :"•>- c-ioin    -:'r;:ctï'-Vi  r-Jid cu;" fein  io 

also a byc-produot in  tiv: production of dncaffeinated coffee. 

fiohodriuc: 

50. Thie can bp extracted from ephedra \<hioh ßr.v.:n v.ild on the arid 

mountain^ 01" hiralsyar:  io  Pakistan end Afghanistan.     It ha:; r.rwy 

uüca in the  prod.iolio;; ol   cui,,;ii  i.yrupa ani Miti-a:; tiara tic preparati onr;. 

Here also there ic comp: tition  fron, r.ynt hot ic  ephodrine but nat-iral 

ephodrinc liar» certain proíerenoea. 

ScillTin: 

51. The balb3 of squill  (scilia)  gre;/ wild in aany sub-tropical 

regions and need only be converted into crude  extrait  for supply 

to countries which ma!co thirs cardiac drag uhich is very effective 

when patienta do not   rospmd to digoxin. 

Other pl.mt  product»: 

52. IJulti-purpoM planto  for the extraction of the active principles 

of senna,   (laxative) 1   belladonna (colio),   podophyl .ur. (anti-cancer) 

etc.,   ara alao poosibio.     The total activo principles of some of these 

plant product;: are aìrady beine extractad in  India and other count rico 

and a new unit  in India rnvisagcò,   in addition,   isolation of the activa 

constituents. 

52¿ 1,      There are many rr.orc examples where developing countries; can make 

UBO of medicinal plants for extracting the active principles and 

making extracte for converting to more sophisticated products in 

developing countries. 
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ÜbS—ni'i- *^ì s •"•'*° * ' v" 
53.        Th« u4.jlu ti«'* •of u í r> •'zìi4. r> \ h rj-.^   ,y    prci'.i.t." ir» l„ik*d with    up- 

grading o'~ abattoir«;   in   • j.v;« CM.;«... î>,P-«  r)f«ttin(~ uj. of   pvir<u>ry 

äitraotion oentree in itt.ir.pu'» i :< ••!<•••) --lUy r>í   >. 'F';».;htRrhoo"eB,    Tii«y bave 

to be collected ard  frozen AUCI ;-.;•*!'« -roh .'«y   pro<'Sismi  immediately after 

en an'rai   l« *.'1 au.,ht a riu!. 

5<l.        Por  ¡r:3t<inct'  in  tï-i- eux* >:•<  1WH
I
.Uî,  promue ti on which j« eo oeeential 

for (.oni. roi 1 Ini1; >;^<>   î !i bri •".•.' -t oi" V;.1'   4 ííUJí' ;•  i»»vei   lesdiiijSj to the 

»inditi on x3ìovr. f-e   fiebp:,-íH,  tv> ; .-líior«--«-- : o g¡;<nUi ?.:r  r«iiöved from 

catti e carcasses ire/fT'diivt«*'y af-f-r the ajním-'i'ír. are slaughtered and 

frosen bi íow -10 Q.   Intimín \r> it: oí a ed by  repeated o> i mot i on of the 

patto r*ai> wit b ocld acid il at ed ••• ' v-i.o}  in opotunj minoinp equipment« 

The extreot i» fil tarati thrr.ugh i .''litar preti» to remove biological 

mattar ai:d the alcohol eolutl'-r of lnpxHn ie cohosi't vaimi initially 

through a spedai   :min1.r# t'ilv t.vvs o? evaporivi'';- followed by furth«r 

rer.oantration at  reduced preeeur;: in ri vaoux:• etìjt,     Chiliing of the 

alcoholic concentrât«»   ì«a<ì« io the >>.•' :oc ntior. of ths  re» i dual, fat which 

i» remo/ed by fi*trattori.    The inß'ajin ìP er/itod out  Iroi*. the filtrat* 

a* the creatali'!n» hyJruchior5. do c<..ii"d   t.hc ba't oake.    Yhia »alt cake 

ib th«n dineolvsd  ir vwter n:.¡i r--yn(."U.Ur,t!  :n:u'Mn preci vi tinted by 

adjustment cf tv'> PM to th«< i « o i» ivo „rn« point of i rural in.    Similarly, 

many active principie*  (ro;.  <?,\>j..\<\r, ,-p.d ,.-'r9i(¿, ri   aiauyütered er t."nal o Buoh 

a« adrenalin *// oih*r hor^o..->f,f  ran or»'«.!,.;.r¡,  ¡ 'uvani 'und other enzyme*, 

liver extracte can ru i;i0'.-v«re<if    :-• m -:-v> sheev inte«tiu«K oatput 

required  for eursery an-i -. íb?r   .;. ..•{.  tor;  :>«  f-rrduv'Oii,     v*íjny intermediary 

product» oi\h b* obtained \íku n'hvï*•;•• '.rol fret!: «fina-   rhord or worl fat. 
Ti 

Choleitrol oA^ hi»  ypt-d fur th«  «„";.•• : r<! •>  uì' «•!-<sroid ho/T-onee,   ot Vit. "3. 

55t Hile  Cftfi aliso  be   u.iet;   io:      n>•'•! •• í .ír;  t.''T  ;;  ve-• -   ì-;i\r'.i*eft f'-r 

eyntheni« ri tiormors^e,   etc    *0'i' '- 'n'^T   Jì' th»o'.' raw mr.tf-ri^le are 

waeted «rid at the sr,iwn Mi»*  .r;^v^  Hnnv;»^.;  roi-io <>n tije   limited r*»wour-> 

oea of ev^h p^durìta which er* j-u-o it •:? :(  ir» oevn'opti Knd few ^f the 

devejopirig count ri »ìC. 

5«5« Bioioploj'la  lik^ f«nr«,   i'r.ci:\:-"»H,   i  • - i -IOTìr3 fcr»d  toroide whloh are 

•o r.eoeBBary both for vr^iihyiajci!»• t\,\¿ tr*atRiei>'.. via: bt. produeed by the 

public health Ub^rniori?r with n; Minb^fa¡« »-quii)m«nt,    Theoe iiirJude 

vaooinee niftiest  ¡>t«--\'- in"./,   chf-J^ra,   smtt-rnt.tirf-n n*«rur, a>-d toxoid,   finti- 

diptheria oerwr wv'   toxo;e nntf ;r ti-ribif: var.me ind tripl*  iuitigen and ora.i. 

pel5.0 vaccine. 
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1'   A£Ltt=.bJiÜ?- 

57.        Thee« prodintr  arr  urlJV.o  th*  oyMh-ic dru¿-s  produced with the 

help of micro-organisms umn,- ft rivenirti on technology.    Intpite of 

their copíete   lack of chetici   f.i„,i ;,iri ty they  have anti-biotic 

activity,  i.e.   tnoy enn intonerò with thfi metabolic processes of 

specific inicrc-or^anu.•  in  th;>t   ti,.,  pj0wth oi   thenc« or/ranium* 

io  either r«. tar Jo*  cr -. approve.].     Mniikv  by.rthetic dru,;o which 

need a Urge number of chemicals and comt-Ucatod chemical reactions 

anti-biotica BAinly need nutrient  media and  certain solvente and 

therefore aro more ainenabìe to bo produced  in developing countries 

than synthetic dru(;s provided   '„he technolocy and equipment for manu- 

facture are provided,   and woxlere are traine-i to maintain strict 

hygienic and Bterilo cenjitionu. 



58. fi)* '*rr.t' •• •••• '•• • •-.:•'''¡roti on of antibiU-tioa by fe montati on» 

involve. .... .•;ii^' i)..i JUUAIVJ'ic- î>TJ'MIC:.-.,•.   jr1;iU".if,m in a liquid 

media,..    'Pi-ci cori.ici  pura  n-i/ain cf th« rniorj-orcanium which 

produrrli t'U'U  ,v "t>.(;<-l,.r ¿¡tV-ib ic-t;.; uub:;tuijco  \n choocn and 

thon fowflr»  ?'"î>^ th«' '.vi^cr  auKstr'« etejHJ.ee to the fesmontar 

»Vago.    ':hi-i rro>.-*^ ir corrimi out -ia .i u«¡ìOB of intermediate 

txwmfons  frcm j/ál n raio .• y ciiuCa '¿ar;,.* to êMîSU* tanice of 

inortr-Míifl  ni/o   ;./1   finally i"   •)».   f-a ¡ru-'¡.or.     ¡*VìII vinoni. 

oontaïnu a Í1<íUíü r.sJiu.-n with. ¡tuff.'o i ont nut.denta required 

for the opíimuní gro-.-H.h o i* th-"- organism SíU, » iranüfor of th« 

growth froirt ?  füiíallrr ^o i.. h..^r tank- ia oairied out at 

5-10J& of 4!i9 ì/olnv:. at < h*, largor veae*l.    Ali traiiaforo are 

mailíi ur¿óe." í«r.i-ptir  : •. iitiu-n ¿Mí,   in fact,   there ait? 

facilAtir,? not Ohi¿  fot tUw stori!•; actio» of i ho VOBBUIS, but 

alno ail out !*•;•..> l'-vi/ |-,nn   t'ui*?:; urc oonti.nao-jGl.v exj-.OHad to 

flowin;? ptocm ? - .:•-<   ,o ;uovo:¿t  ion" wnt nation of the broth by 

other orfani en./}.    Ijr-j ;0, .mi. «rniiprcont iu mtu'c of iron or 

profer.nUy :-i t -.•ai^.cpü rj^e-1»!, and tho tankr* aro equipped 

with rrooh?': i i./*   ¿¿/i ; r ;-v   ¡i^i 'Up tubes for aeration of the 

broth,  no US to clt.vi;.   .»:i forti (;rovth of   t.bo micro-organi am. 

Aeration -n carried «.'• \.'th "•onvreBsrui *.ir whioh xa first ateriliaod 

by filtration throw;, ruJVblo  •^•;-tri(f¿;« filters 

before ht. In.; pa.^sd ' h •>!,;>:   ..he ttlrrod broth.    Strict temperature 

control -it all  pte,-^ • -f the iTr-nentation is maintaJnod.    The pH 

1« alto con»-oil<u! ¿..otwo >í¡ ìVIIVAì Tangos b¿  tho addition 

of eoiua or buffer r.a!tn.    'i'hf. fcriiontor hn.i «ampline devices 

Ro that the in-.-K;--r..- ^ tn"  : c r,..>,*.-rtior-, o an bo monitored by suitable 

analytic]   -TMoouvrou v.iioli dupond on the typo of fermentation 

belrg ta¿rie.i ou+. 

59. Onos ofti-Tjtical ar.vxv tr.di oaten that tho ontibiotio oonoentration 

In the broth han riacho •'' ¿...n optimum, the batoh ie harvceted. 

Usually the untiUotJc in  ln .option so th« broth la filtered to 

separate it ,'rrm tac ryc:o'.;._ wh'<;h aro discarded.    The filtrate lo 

thon «olvont ovt^ít'v. te-  -.uoi.-.to tiV wtibiotio and tho eubtequent 

purification jv. oocl.-r.}    ¿..pesiti -r th- naturo of tho antibiotic    Tho 

attaohed How •li-.i^-.m (/i.ine-'.yi. J.; fhuw tho ntopa involved in the 

fomentfttirm ^vi ;?• ov ry of '.«Uaoyolino taee and the formation 

of tetr,.cyc¡  ..o V/ùt jrìiJ.crì \..     U 0.-ìì bo eoen that tetracycline 

ba»e is ' -<olr>.%?<}. f e    ¡jj-  fiitrr';« a» tho calcium oorr.j-.lex and then 
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converted Wk to bane.  K<-tt  of tr~  -mtthiof J -:• nr„ manufactured 

by fermentation. However, «hlornnphcnicci]   (Annoxuro   K   >  and some 

of the nevr, eemi-aynthotic p^rraiun like Ampicillin aro producod 
industrially by rJiomic.il imHhodn. 

60. «me cncloBurrs ßive ancrai clarification of equipment required 

for basic manufacturo ao alao of pronomi control instrumenta and 

laboratory inntrumenta for quality control and product development 
research« 

61. The major raw mat eri .ilo rotmirod   f„ antibiotic production as 

given in ArniorurtvC*. A more detailed list of raw 

materialD grouped drug wine in an alphabetical order io given in 
Anne ture -E. 
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8,     PrC'dvof* en  of  eh'-r. i r..-»l    i rito rnwi inten   for 

Synthetic  .li a:-T 

fr For the fcai-io production oi.' drufr; from localiy avallatile  raw 

materiati;,  an intcfrraU:^ (lev.'lopir.cnt  oí  ail   th'   chemical raw 

materia].'; for th"  ol..Tfiicn b?.s-d  ino-f r:e.i   1.1 ne^efifiary.    Tn 

«levolopir./T count i'ior,   JJ,o exru;;;i e:.:.;  th;ù tnì e   ,Vi ice  in the  manu- 

facturing of basic  elicmi ral;   i? al; o  in i'm  chemical  baaed  indus- 

triai;  including drv(:st   ha/c i" "M;  H'.k.d .-.t  th.; cta-T: of producing 

ìrt-:.r-rco diary chemicals w.ut'1  i..      •>-.•  ¿.Vir; ir,"  eoint     of chemical 

based industrien.     Ir oth<;r wc reír-    the development and production 

of the  ciietrical  intermediates are    1 : crios of  exerciser or  import 

substitution which has   lo be progress i *<.'••: Iv achieved.     Thif, step can 

be  undertaken aa more and ;..or-:   our,ic  ch'Tnica": >, become available  and 

the  expansion of  chetnir.-!. hr.r-^d   indu« fry ir<kfü  it  possible  to  set    up 

economie ui.its of prodv.'.-tion of th<-    intermediates. 

There  arti many coproduot¿ thai  will   be   ¡nvciv<-d   jr.  ;,uch manufacture 

and they irill   bave  to be fnvu^  nrr.ivr use:-»  in  lilied industries. 

This is a continuous proche and  IB  like solvine a gigantic jigsaw 

puzzle  and involvej  no+  nrìy deve iopr¡u:rit  op  druj; industry but  also 

DyeB,   plastic;-,,   fibres,   synthetic   .-jb'úer,   pcrticidoc,   etc.     The 

bauic raw matTiaJí.  involved   ire  the  chemical» based on alcohol, 

coal   and petroleum,     ^i- •~:J»-'-   '"•'>••   ••••>4  only  tl.'se resources have  to 

exist but units £<et eotabtirhei f-»r making aiccho'i billed  chemicals, 

coal based chemical»* anci t:.i:troohdmici.l   irfori.,'_.ri;  and Ci icktra.     Such 

developments are not   pop.-nblc  when  the;.e resources do not exiet or the 

country is not big enoat;b for undertaking such  projects.    This can 

only be solved by regio;¿al cooperation betwo«*!<; countries which have 

the resources ar.d »sottir."; up  of  regicna?  unitü  loci ted at the most 

convenient centre;;,   whoty production  tm-n citi bo «hared by the 

different count rio E within th« region,    fix change of chemical  inter- 

mediatos produced where naturai   facilities exist between developing 

countx-ics can a?po be examined  ;ia an alternative. 
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Thlo pr-blew lo not so «out« it» tho production of antibiotic«, 

plant produota raid thoee fcaucd on 6^4>.¡ftl b;,'r« product».    The nutrienti 
required by tha antlblotloa industry are mainly agricultural produota 
and their supply la ¿«pendant on overrtU nfrri cultural produoti on.    Tti» 

other raw materiale euoh at» advent«, preouroove,  filter aida, ato», 
art not difficult to import fr',m oth*r producing oountriea at reaeon- 
abla prioaa.    Similarly, plant producta nra baaad on looal reeouroee 
and with the required olimatio and noil tumdHiona,  oan be oultivated 

etr if thoy grow n&turully.  collected from wild     Bouree*.    Animal 
bya produota naad propar organisation of abbatoira and oolleotion of 
flanda, organa, ato. and thalr at orage under proper conditi one to prevent 
the deterioration of aotlve principle«, before they are extraoted* 

64«       If proper attention is given, theae produota can be undertaken 
by developing oountriea muoh easier than chemical intermedíate« to enable 
the production of aynthetio drug» from banio raw materiale. 
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9,     f'j-ndur.. ' ¿n of j .ll^.L,'.'' Y ,.:j!'r' : •I"1" 'i PI'.-.1' l - 

(i; i -r i^oUuf;i.\t.    üf (Kt.i!^  i orme 

(11) for proi'icV oí.  -jf ili;':,  fiv.r   b.v: i e chi ni.-.-il¡ 

Ó5. Thau--;  form i\ p-iri. of the- • nj.inevruig :,nùaai,ri un and theac dovclop- 

•K>*I*;6 can tbeieU ;e b;> "ndort>üu»n rn.ly whrjre  ;>,ir:y WHJí 'ieveioped 

Enpa!e»;i,ui£ j-iCì-u&TrA'-w cxiu»   Jn tru c'vjr: (.•.»•, 

66. ¡iure ;,pdUí  »,-;h «Uivity JI¡ potable i;   »:her«í   i", an acquate 

demand Trow th«;  ch<«mic;t:  *nd c!«mic 1  b.wri i/.dubb.-iwB exH envisößos 

rapid dnvelopmontP ear^Uli;,- in tn>. f; MU Oí d^ïr,,   riru^,   p«Pt3.'-ïjdea, 

ferUlî/.or* ant'   rcirt>-í,hf^.-<cai-->.     T"--;  \vpe oi   f»cu? y-.art  w.der inroad 

headings ava riven 5n Anr.'^'ur?   R. 

Equipment n^ied cur V  clnsi*d ? i 'd unr^r four vc-i.it nategoiica: 

(i;    phannaocuticV.  prootayirK and rv.c»-.a,~inii :..achin<ïry. 

(ii)    LaOor-ali-ry ¿¿n.* rosnaran i nu4. rumen ti» 

(iii)    chôr.ical   pì.xt', •^•> ^eMivr;; insidine .-.r^cia^ed" ea'J*P"»nt 

for servi ne ii -irid ut ¡ ' i tie-t 

(iv)    pvocrseu  contro;  -1.str.imeniP 

67. Uíider tech  of trn-eo c?.>rori*-;« OH»   a lai»  v-j.r:»ty of eqaipmeri 

and iiiBtrumer   a.     Ti m'u   ne ucccaK.u/ te h.ive  n furthir b.eaKcown of 

the differcn*  Céitug-virs iwto individu-t  *;> vi'n dor>endjn& on the 

expancioriB envinanj <n tN-  uvt'istrìtu. to study  in dot~.il ih« pr* sent 

statue ana tuturo netr.b.     ?! li,  vi ; 1   be ver»' ,nuch  dependant on the 

development of   SorumU.-'ncy,   pr; cet i> f.in,nn.'*:r4 tff and deai^ and  project 

manaftfment ir. the covr.tr: . 

68.       After having arrived  r-t  t:*o  p;;obal1o i-cqul- ^erin arioa the   oroblrma 

ofj- 

(i) oelpctl -,1 of locati OD 

(ii) Eoltìcti'-n oi rifiiit prc^u and knew how 

(iii) piarmi*^,- for í'íI;,¡>íC« 

(iv) dotali   proeje« >„»r. £-i?if> or J. rß ?.ud dealer;  for equipment  and plant 

(v) pi-oc ¿romeni if vii.-rt material* ai.d yltuir.Irft for oquiprr.nnt 
fabïicUioi. 

(vi) Manpower planr-iin«,   nj-rn\\r..o.ìi's >uiá training 
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(vii) Inetallation of equipment 

(vili) teat rum tuid atari up of plant 

(ix) rußul&r routin*   production 

69.        8uoh an activity preouppoBot) that the country has capable 

•nginuPic with oxporion.jo in a vtricty of design and development 
aotivitieo. 

ummÊÊ 
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IIÏ:  FACTORS AFFECWí.-ü IKh jifcVr.LOFíl^IT CK Pi?.'Ji: AC í.IT WAL TK KÍSTRY IN DE'/U.OPï.îiî 
COlWTIÌlhS 

70.     Tho Pharmaceutical Industry nee Is besides people trained in Pharmacy 

and Pharmaceutical Technology thOEf.-  trained  in oiï.er disciplines of science 

as well such as Chemistry, Phcmicxl Engineering,  Piv raacology, microbiology, 

Engineering, etc.    Many developing countries like India have also 

institutions  for these purposes and their Syllabus and Courses of studies 

vili cerve aa a model for starting new institutions in other developing 

countries where none exist today.    Instituten training in branches other than 

Pharmacy and Pharmaceutical Technology will have to be common for other 

chemical and chemical based industries as well and presjppo3e8 that corresponding 

developments in those branchée are eleo taking place. 

71. As the training of personnel will taka considerable time the Industry 

will have to be etarted usine perswvicl who have obtained training elsewhere 

and also possess some practical experience. 

72. Once the training institutes cone into boing tb* qualified people should 

be absorbed and given in plant tr>iinln,<? to give thorn prr.ctioul experience. 

73. Managerial skills are very important  for the Pharmaceutical Section and 

should not be neglected.   Maintenance ofHfrgieat^ Condition« throughout the 

factory and Aseptic Conditions where sterile preparations arc made,  requires 

a lot of descipline being instiliod among tho employees.    Therefore, it needs 

greater skill to manage Pharmaceutical Factories  than other Chemical Factories 

and entails higher responsibilities.    A good training in management 

techniques and control of labour arc therefore essential. 
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2. ppoMOTio? '-M-' v.:'Ar..nvjz  ;Y:;T.;:S OF "XJICK:: 

74.       In developing countries  a lary,e  portion of the  population 

depend  en   tho   i¡i'0iji;-!iou::   syat.e;:.; of  medicine.     It   would  ¿o  a 

Ion j way in  meeting the  i,.cdical n<:c:d:.;  oí'  the JO CJ .ntrior;  if uonie 

uf   the   i..;dioino;:   i:;ed   undo      ihc:;e  o.y_; t*•:.•:--.   IIO¡';   r.1 -!*ui irJ i aod and 

up-jrado!   iTLor :.i proper nci'oc:!Uiiu pro.;-e..!^:. Incorporating modern drugs with 
índigen^u«; drufeki hot» ale«  hel^d.    In addition lu determining the 
effirRcy of the product*  fnr  +h« lurnont»   for 
which  they are  prenciibod  it  will   a] oo be  neoeonary   to  weed out 

many  aooliej:-.  preparation:- "that ¡uve  'JOUí:   iato caatenco  and 

have been  ror;poru;ibl.;   l'or  exploiting  tho   julliblc  public.     Tho 

method;:  to  bo adapted by  di .'forent  co.mi riorj will   not   oo   the 

sarne but an  example  of what   ctop:i  India  ir;  tailing in   this 

direction  would ¿ivo   ao.'na   indication  to   other count no.-.  a:;  well 

as to how  oo:;t   they can une  the:;o  cvyr;tci.:;  of echoinc  ;.iore 

effectively.     The cxa.rOo   is  i.l l.e-;t rated   oeiow. 

75,      Tho  dcvolupemt   o¡'   Indi ¿e.no.u;  3yet.- -a  -''f I'edicir.j  has 

¿;ainod  a   joirrader id e  te;,po   oin :<:   Indop-n Jen :<;.    The  lîovcmr. ent 

of India ¡.ave been providing pro/;;-er;.'i ve   funds  ,'o.   the  develop- 

ment  oj'  tho   Indi.on Uy..to-1.:,  of r.odicnio,   inol ,/lmj Ayurvoda.     Duc 

to popularity of tho Ayurvedic Syr:.tot.a  of  üodioine  ar.ionjst   the 

na-oec;,   the'  Jove ."mont   of   India have  de.-1 led that   :e.-ier.tific 

medicino  (allopathy)   and Ayurvedic,   b'njri   and Homoeopathic eyBteme 

of meditano   should contributo  towards   the   development   of the 

Uutionei  Health Geivioaa  in  the country.      In addition,    Indian Systems 

of Medicino  have also boon   recognised  for purpose:: o:   reimbursement 

of medical   treatment under t.ho Central   Jervicea (¡lodi Dal  attendance) 

Rules,   1944.     Facilities  for Ayurvedic treatrent have boon provided 

for C.G. II. S.   beneficiaries. 

Training and Iteneareh 

76.    A  Central  Council  oi'  Indian I'cdicino  war, urjtablichnd by tho 

Government  of  India by an Act of    Parliament mainly to evolvo uniform 

at andar«! r,  of  education  m   thoao r.y.atenio  oT modici no   and  to maintain 

a Central   oY^icter for thoao  systems.     The  Council   h.ia  already 

pi-oocrieod i;.vnn:,.u.i .-. Lindarais of education   for Ayuiveda,   .iiddha ant'. 

Unani.     '['¡ion : ulandard:;  are   likely to bo   int reduced  in  all   1.3.1!. 

COllo,;e:i  shortly. 
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YJ, P^Vido-î \M fi-n-"lH.:oJ  ror;V-;;rn.li>;.lp incl.itutJ.ono m Ayuivoda 

at the li«nf»:-!'o Hindu University,   Varanani,  and Gujarat Ayurveda 

University,   Jamm*:*:1,   thuro an   1^  y iot-fir-idu^tc departmonto in 

Ayurveda,   two in Una' i  and tuo in 'ìiddha functioning in Andhra 

Pradonh,  K»".Ud,  Uidhyn Prade:ih,   iU'iamshtra,   Punjab,   iiajacthon, 

Tonil  Uvli,   Uttar Pradcoh,   W-nt ßMical aid Oriana.    Then« inntitutionn 

and department« inni out aoou'.  V/J poBt-t;rartuatca every yoar.     They 

epacialice in different brancher:  in %)n.w  üystome of Hidjoino. 

7g, All  tiio rout-graduate     - not i tu Lion: ; ./nd departments are wholly 

financed by the Government of  Ìndi - and undergraduate college are 

cither iinanood or run by tho a Lite Covornraento.    Tho Government of 

Trutta havo alio provided partial   financial  a^-i ntanc; to  K. collega 

run by -voluntary orfani satiom  under thane ay:-.terns of nediciue for 

oonatruction of coll^.j building and purchase of equipment,   oto. 3o 

far financial asuistance,   anovntinj t. Ra.  3:> lalum,  h«H bnon pirn 

to tho various undergraduate «oilw-us run >y voluntary orfanizationa 

for coratrnntion of f.-ollec« î-oildinfa and purchase of cTuipment,  etc. 

•j-rf        Tiiore an», at  prient,   f»3 ''olio-of. m Ayurveda,   one in Siddha 

and 12 in Unani.     Majorit;.' of  l"-o oullccoa oi   Ayuiveda are affiliated 

to the renpuctiv« U v .-ersi tico in the Stat*  in -¿ich they ara ectablich>d. 

More than 2,000 Ayurvedic,   SiddHa   ^i iî;v.m.  -radr.atee are cumini; out 

overy year from Lhcrio inutitirtio-u'-. 

¿0       The fiover-mont  o': I.:ii' hav: .«¡Libi i «hod a l'Iati"'al  Institute 

of .\yur'cda at Jaipur -mJ a lh\ i^r/il  Institute of Homoeopathy at 

Calcutta.    Similar JnBti-Wou in luturopathy,   Sidclha,  Unani and 

Yoca hur- alao l¿en ort¿Llitih^d aa a tonante red Society in Delhi. 

81.   A Central Council  for Rei3sardi in Indian Medicino and Homoeopathy 

established aa on autoncwuo tody ii- encaged in intensive reoearch 

in thn different  fields in tho Ayurveda,  Unani,   Siddha and Homoeopathic 

modioinoa,  including yo.;r..    T!u Central  Counoil  has eotablinhod 15 

ftill-riodgcd roaearoh ínntitutlona for currying out nulti-diociplinary 

rosearen.    Apart   fron lhc«:o,  aV.oul 120 re march cshcniOB are  funotionir.fi 

in different part-: of the country under tho Council.    The Council 

han ali-o tn!;:eri apt    v.:r.n.^ <<th"r t-rJi-JDOU,   í-J-ar. ihsearch,   Literary 

iToaourch,   Cluneal   .loaoarch,   Foul io Clinical   iiaooarrh and Survey of 

Medicinal  Plants»  throu/jnout the country.    Tho Counoil hau finaliood 
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worvi.'i : r,i.-.',-\-i\i.rt Oí   .'•',:) ] •"r>.^\c.iliov.".t  pro pi red rjfu3^  i dent i Tied 

herbarium nhc-utr,   ccVlivattd   ibovú  1,¿2;> plants in  experimental 

gardons,   s.¡rvi.;y::d  ,'.'_,-.u;.   i;.;   .CJ\:;-X   division a* o a:.; oí" the country 

for the exploration «-f :;: !ui'-J -i.<o,..uii era  wealth and collected 

about  1,1/00   i'olkloiv  cl.i-:,r,     ">-..; \ <..•. ,   the  Council  has  prepared 

an Ayurvedic líod.ür.il   \\ t  •,.):' ruH; r;,h :d Loc.!::; containing simple 

romedicr; in doc - i 

A similar ì'U'/. in Ayuve V.  is 

82. The   fir::t vol.) 

nd :jidJ:a for coupon ailments. 

>d.T rvMicaUon. 

i.h-'    !.• :¡'!-\r»  Ayurvedic  Formulary for 444 

compound forr.ulutiojifï   ra.. born finali sud and is under publication. 

The Unani and Siùdha  i vi;, nitrier, arc ni. s o being /inali«ed. 

03. The ¿.'atuvo Care Alvi ;ory C-i¡..-nittoe in tho Union îanistry 

of Health and I-anily llrjinin^ is rcjpon:iible for the development 

of Maturo  Curi.    G)-P:.I',¿ have, cci.i ¿;ivcn  to atout 30 .Tature Cure 

Centre:; for r.rture ^u?^ research bods ami training. 

84. The Pharmacopoeia!  L:<.'ncratc>ry for Indian Medicina was established 

at Qhnziauad Jurir.j  ly'v  .;ith   x view to 'work oat  standards .and 

develop test3 for oin^]'1. drv.^.; and compound preparations used in 

Indian Syßt'ü.-.rj o¿' ¡iedicir.".    They tu.'-? already developed a snail 

museum of medi ;ir. à   pianta  .vhich will  facilitato identification 

of drucr, used in Lidian Syst'.-TS of Pedici ne. 

85.       Almost  cill   í;¡e  ¿t;.te Gl eiYKuoütr. have entaLlished their own 

pharmacien  cf ir;'U,;r.io.i'-. n, :nL. :i.ir,r to ;.¡.„'t  tho  retirement a of drugs 

for their d¿r;pcnnari ?3  - id hnnni tais.     In r.ddition,   ir.oi'c than 6OO 

privately   _TU<. phair.-ici   .: r.re ,\ff iu^-Lcm-nt: An the country. 

36.     The Ix-uj C li'ro.V  rf the'jc syut-.v. r. is b?i>v; enforced by the 

State Coveri.rvvit:. ;;r.-P.r  ¡.h :  üni;;e a:.d C>>nr.otico  Act. 

87.   In addition to vrrioup hospitals and dispensaries mentioned 

earlier,   the Cîovcn¡-.ont  of l:.ai'¿ ì:,4vc also established 5 Ayarvedie 

and one Unani di .yen." a ;\/ i.'dcr thr: Central  Government  'fealth Scheme 

at Delhi.    Ayurvedic Units havo t;-en set up in Allahabad,  Kanpur, 

Calcutta,   Kadrau,  ¿ì.vjp-.-.r,   IWouy a¡:d Me e rut undor the  C.G.ÍI.S Ayurvedic 

dispensaries aro ?l:;c  fùnct\<-;iir;' .aider the Coal  Mines Development 

Authority and ¿¿„ployo-:-.  ¿¡.ati  In"'.*.-ancij  Üclu'.i.c.     Tho (îovernr„cnt of 

India liavc a1 r > n•••M•...' n the  Cc.U;^  Go-.-T.Vi.vicnt   ¡Ldicil  Attendance 

lîulo'o tj provide   -ho Lo n'-fi-1,.; 0' 1 •.. K.^OJ i\,or.-.jnt  o,' c/pciditurc 
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inourred by the Contrai Qovornment employees for their medical 

ottondanoo and troatmont and of their familieß in non-allopathio 

n,-itom of modici no. 

otturo Programme 

88. It has been deoided to amend the rules of the Oentral Council 

for Resoarch in Indian Medicine and Homoeopathy with a view to Bet 

up five Boarda for Ayurveda,  Unani,  Siddha, Yoga and Homoeopathy 

with a view to give an autonomous status to those systems» 

89,   .     Apart from financing the existing postgraduate research 

institutions/departments, Government also piropos« to establish in 

the near futuro two more post-graduate departments in different 

Statss. 

9O,      To oater to the raqui roments of drugs of these systems and 

to inorease the all-round availability, Government propose to 

establish a Central Pharmacy at Ranikhet as a Publio Seotor Under- 

taking*   The Qovornment also propose to give finanoial assistano« to 

State Governments for development of Pharmacies and herb garden, 

•to. in their own state« up to a coiling of Rs. 8.00 lakhs per 

Pharmocy. 

flMl agnation 

91,     The Planning Commission have recommended an allocation of Rs. 635 

lakhs for the Csntral Schemes relating to Indian Systems of Medioino 

in the Fifth Pive-Year Plan.    In addition, an amount oi' Rs. 450 lakhs 

has been approved in the Fifth Five-Year Plan under the Centrally 

sponsored achemoo for the upgrading oi" departments for post-graduate 

training and researoh in Indian Systems of Medicine and development 

of pharmaoies end herb garden.    Besides, on amount of Rs. I550.07 lakhs 

has also bosn provided in the Stats Sector for Indian Systems of 

Msdioine So he mee relating to education,  medical aid and pharmaoies. 
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3¿    Regulation of inti.v.'^ and T'ricc jy_ntrol__. -ul  Hi .^ tiilnii i ci 

9:-J. Tho innort and pri.-.* policies of 1h« country will have to bo 

framed and revised iron tira,, to tAl¡i,. te nsMut.   in  the integrated 

development of the in.iuatriec and noi, to romo  in the way of rapid 

industrial i-¿at ion of Iho country. WHO re production has bo en achieved 

uains lo-al raw storiala import:; of the concomed  finished products 

Rheuld be pro^irrñnivoly rodu-rd,   Were the  .mhintry if!  in the early 

étalon of development and  i» unable to meet the  full  reruiremnnt;; 

tho importa chou Id be restricted to only ment the balance requirements. 

This ir. no doubt a difficult  job but  there are many waya of achieving 

it. One of the noluUon . would be to canalizo the  imports through 

Btatc owned or-ani'/.ation^of products already produced but  not   adequate 

to meet the cernei* through ot,t« owned trading or manufacturing or^i8ation in 
Cai;C tl,eo° PrfVÍUCtü »r« *** *< ^    '*ttor but «r* able to n,eet only nart of 

the demand, An the pri.-es of ;ror'uct.3 locally produced will  in 

the earlier stages be higher due to various causes,  the prices should 

bo pooled with  the -m^rtcd production which in turn will benefit 

the consumer. Bulk buying by stake owned r.r^mi-¿étions of products 

not adequately produced or thoop which .ire likely to be over invoiced 

will help it, obtaining thorn at lower price» than they would have 

normally stored the eour.try and restrict the imports to meet  only 

the necâa vjth-.ut dif.courir.mtf tnc local industry to operate to full 

capacity or oxnar.d pre,Jurt ion. If there  io a tendency on the part 

of the local  induGtry urv'er a protected market to make execneive 

profita a Lystea. oí' price control ehoald be introduced. In the cace 

of packaging and  formulation activity it  nhould be based on the coat 

of raw »..teriuls Coinr Anto their manufacture, poking material and fixed eume 

arri ved at,   for each of tìu   processi w: operation" involved  ae well aa a mark UP 

en the er-factory      coat  to cover other expenses  lik« Marketing, 

promotion and profit*.   In the cate of baoie manufacture the price 

of tho bulk drug should be arrived at based on coat of raw materials, 

production coûts and reasonable return on Investment. This pricing 

ohould be euch a* to Givc more encouraient  for basic manufacture 

and not  otop the unito at ra?ro formulating activity. 

93.      As an example the liât of itema whene importo arc canalised by 

the ntate arnncion and by the „tate ov-ned pharmaceutical sector in 

India are ehown in  Ai.nexuru -T   . 
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MftNüf'ACTIHiKi)  J-'<l'(uì 

94, The overall ai¡n of  ih" um,; consol   ofr,a:u'/ation in    a. country 

ehould be to infuno c. ríonne oj' cor. fi demo in tho r/uality oí' drugo 

that ar» nvinufacturcd by íira/,   (¡oí•..•iih"tatnhn¡; thn nizo o(' oporationa 

of tho unit.    Tho i.ntorctvi.L, oí' pat jen l y aro  :ii' paramount  importance 

au itti aim is to cure  tho patient:; quickly by rulniiniotorine thoua 

drugB in whoso quality tho medical  profcGcion ha« confidence.     It is 

the roopoiu'.ibility of tho drug control administration,   both at tho 

Centnil  and Stute ievo'tu,  to  cn:.'j;-o  that   thn quality :>i' draga manu- 

factured by nil  finr.9 ia unify ¡viali y rjatinfactory.     In the oaae of 

drugs,   a little latitude shown to a manufacturer may opoll all tho 

difference between  iifo uni death.     Concertad oí'forta have to bo mado 

by the Centre and the 'ótate Uovo riunente to maintain um form standards 

of inspection,   licensing of dru,'; firma and the weeding out of firms 

which are technically or oth^rwiue incompetent to manufacture drugs, 

to enable  the medical  profession to have  fuJl confidence in the quality 

of all  the drugn that  arc ava i labio iti tho country. 

95.       Quality control   of dru¿;s a»eûmes considerable importance when wo 

havo to  compare the name dru¿; made by different liuinufacturors.    Units 

in tho industry n:\tct  have a biilt-jn nyutem for q-aallty control  right 

from the raw mat e ri al o to th>:  finí fried stag«   and   íleo tho requisite 

organisation lo  frequently study tho  inability of tho drug when it 

moves in the Market  and for recalling any dr.:;; from tho market from 

difforont  parta of tho country whenever nececuax*y.     Unita in many 

developing countrica lack those ecuontial   facilities without any 

built-in quality control  and without any regard to  the keeping quality 

of the tiru;-;.    The result  ia obvioan.     U  :'fj not  enough if r« drug 

oompliee v;ith the standards whon it   to made but  it   in equally important 

that itB potency ia guaranteed when it in consumed in any part of the 

country and under various climatic conditions.    Such a quality control 

oheok can be entorcod only if the officer in overall charge of the organi- 

sation and tho Drugu  Inspectora have tho nccecüary background knowledge 

and are properly trained.    Frequent  inspection« of manufacturing 

establishments and otability Btudioa of producto and enforcing stringent 

procautions at the first .and subaoqiont Inspections must constitute the 

moot  important  dotioa of cucii  oiTioer:;, 
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96.        Tho technique o;" :-;uu;í loturin,'; c'rit;s 1:   blooming mor'.- and more 

highly specialised a¡ il  -;orri;/! 0;: .:ind newer techniques in manufacture 

and testini; oí'   irv,;:; ;U <: Umg  ..ni rev -id c0r.tin.4y.uly.    Organized 

Manufacture of  J.•.;;.; oí  iát-i fo;, ^1.:./ li—¿ greatly increased the ¡social 

recponsi.iliV  ¡>f ti,.-.  iw,-.  Control  ür¡: ,n> •.-. it ion  and coppale it  to 

exorcic*  rigid centro'   OV.M- the  »v.r.\....caz „f drug manufacturera and al• 

act a:; an aavii^r  \o  tat- ird..it-:try to  -t-.r.   for constant  improvement 

of itn pei fur:..noe.    All  the.-.j need an oxpart  in the field of drugs 

and the ro^.nsifcinvv ran,.«,:. ¿* .i^vd V. p.-n^mM  whoce competence 

in this compie*   fioM i ; q.H;:;t,v..nablc. 

Scopo Df tlic D'"".'p aniCo J: "jticr-. Ant 

97.      "Drugy Cant rol"   is a sjcual   maar^m int-ndoi to ensure  that the 

cor.vnanity at l^c ontano d.-ug-, of r.'.and-rd quality.    With this object 

in view a Dru-,: Act. should be crrr-tol,   th« ifuUü- under it framed for 

enforcomont of the loci;sl.:Uon.    The Act should  reflate tho import 

into and man a fact uro,   distribution rxnd sal« of drugs in the country. 

.iosro.-i.nbili tv Control  Median inn - •ui  'J ¡.vi. .on 

Cent ral i 

98.   Undor this Act,   the Central Drug- .Standard Control Organization, 

headed by a Dm.;;; Controller    should bf» responsible for» 

(i) Contro] lin-, ihr. quai:ty of imported drugs,   and drugs 

nroving i;. iiitcr-Jtatc  Coxiio-ce 

(il)       Oo-oidir.^tì.v the activities of the ÍHators advising them 

on natter.; rr-lr-t ng to  ihr u.nform adminictration of the 

Act  in t.'i-j country 

(iii)     layiv; don-  ro,-airiory measures and standards of drugs,  and 

(iv)      C rant in- approval  to  »Kaw Drugs»   propoael to be imported 

into or manu'\vjturcd  ir the country. 

States: 

99. Tho Stato Dtvg Control authorities should be responsible for 

controlline tho quality of JruJ£. r^mfujturod,   cold or distributed in 

the country.    TI.x    contro 1. in exerted through a system of licensing 0: 

manufacturing and  3üt prc-i::oo thi-o.igh Drug.-.  Inspectors. 
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100.        Tho officer in ovr:r-ull r.burgo oí Drug Control in a State oon- 

•titutoB the kirv^nin uf tho Or/vudzation.    Ko should bo   responsible 

not only for mi' rr.'«" ihn qufuily ooiitrol "tonsure e over drug's but also 

for the dcvHloprocnt of tho drug il du a try,  having rotfard to the raw 

materials and natural rucou.-oos available in the oountry.    Lack of 

adequate tochni.rnl km w"! «idt'i on tho part of tho top offioer will 

result in ill-ntiip^o'-1 and ill-oreanized firme being lioensed to 

manufacture dni£s.    The ob'?k that iti experienced over tho first 

lioensinc or tho ronowal  oí- !:< cenóos datnrmines the quality of    pro- 

duoto that aru tamed jut by the firm though frequent inspeotiono of 

the mann fac turine fi ma are   loo neoessury to ensure that the quality 

oontrol dieiipH ne in ingrained in all the, personnel wortcing in the 

firms.    Considurlr* thuao aapoote, the need for laying down the 

qualifications for the  'Licencing Authority' needs no emphasis. 

. The qualifioatione 
•flf^the Jioenoitig authority in saoh State should be laid down in the 

J/Wßo ani 'Coomotioo Rulos ana ¿i neoeeaary an enabling provision should 

be introduoed in t.Vj Pings mi Coatüetios Act for this purpose.    The 

qualifications B! ••uld be tho earns as thtt required for Drugs Inapeotor 

under the Dro^a and Cosinoti as RUIOB,  the idoa beine that experienoed 

Inspectora should be mad» eligible for appointment as the Drugs Control 

Authority.      The overall Authority in the State should also be the 

•Contz\>llin(; Authority»   for Drugs Inspectors and no Drugs Inspector 

should bo po raittui to instituts a prosecution without the express 

order in writing from tb* »Controlling Authority*. 

101.      Apart from laying down the qualifications for tho Licensing Authority 

the licensing firms,  the Licensing Authority should bo guided by a «mall 

technical committee which among others should includo a senior offioer 

from the Central Druyrs Control Organisrtlon.    It would be even better if 

the licencing of dru/; nana rae ture re in each state is deolded by a Board. 

This liccnoinc Board should consist of 'i) Drug Control Authorities of 

the State ooncomed?    (ti) Drus Control authorities of the State in the 

region;    (iii) a senior representative of Drujs Control Authority of 

the country.   This proco iure of poroer.ing applicante for manufacturing 
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or ill-cf¡jip).Qd io m    .ufact a re tlrt^r. and aleo obviate intcr-utate 

ut-MtìpJ¿iLut...    Tîio  '.••>:   '      'li::vjv of   ir.je;,'i ibi "¡e in ;1 i!-;in<; /jlucor.o  Solu- 

tions,   iinti-hictics,   oto.  (Schedalo  C item;;)   should not ba  liccnaed 

to m-jiiifaclar,:  U.-IIíRü   thuy have thoi i   cn;n nrranoouontn for touting 

them.     Othnr iteri;'; -  rìori-!r;hcdul': C it.cn::,   may bo  permitted to be (jot 

tooted by ¡nana facturer«  through commercial  laboratories.     Such coinmorcial 

laboratorio  ::houJ.o Lo   impaired iti ttv.» intani  efficient  standards with 

regard  to  !. cluneal   :;\-K:'I,   equipment   and onvironiflenta and  should bo 

approved b¿ th'T  Diiif;  Control  urbanisation ul  the  Centre. 

102.       The Unj£ Control  Organization chould be divorced from the 

Directorate oí' Jìcdical   ana/or Hoalth Cervi';on and oonctitutwd into 

a ¿epurate department   Tun; ti oniric; di rectly under the control of the 

Ministrjr/ßiin-tmont of  Health.    ¡3ucii an allument  of the  i)ru¿. Control 

Organization ::ill be    ¡ondacivc to ¿roster co-ordination between tho 

Government and the Dru:; Control Organization,  eliminate delayc that 

aro inevitable  in an arrui^oi.-iunt »here the   Drupa Controller function 

xuidor eouwonf ojso'a control and help in anewsrin,.'; the criticism that 

tho power to  lice;.;.o   clrv.j manufacturing' fi r.ns iu vested in tho authority 

that ulco purchaser;  ^--a^:?. 

Adequate nxrb'T <>¡   dui -j <v\. tlified Inspectors; on attractive p >.y scalo3 

103. Gliould  be .-.ippoir.tod  no   that  there would be  one Inspector  for 200 

Bellini; ¡vomicae.    Jlo.j.r»or,   more appointment of DJM^B Inspectors without 

concomitant el fortJ to bring their technical knov:lt'd¿'o up-to-date v;ill 

not htìlp in toninj up quality cont ol measures.    "Druó*n"   ic a field 

whore  innovations in  the toohniquen of manufacture and testing druja 

are a daily feature and if the inspectora arc not  convercant with them 

they will ooa«e to coinrcand the respect of tho industry which enja^eo 

top-^rado technical   personnel.    A pro^rinirnc  for training Inspectors 

has to be or¿:ani;v^d by the Centn!   Di-u^s Control Organization. 

104. More exhortation  to the Stntca advising thorn to build up tooting 

facilities viil 1  not  have the dar.ired effect.    The  Centre  should acoict 

the Stato- in developing combined food and dru,;c  laboratory by extending 

financial asci;-.tanco   to  tiv.-m.    I'.' such States ack   fur financial  aid 

from the Centro   í'^n   o>p ndi.ij r,./,c:  of their 'Icp'irtrr.crtr,   the Central 

Covcrnmetit -jhould consider s-i-di iv-pi'-ntn  favourably. 
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.; Statin "iftun coru.WiiJto a i'--a.l-<'..u-inlo'. Libico  Cull  for 

Itf:cc ni,!' nil' tiü:,;' .1   !..ri. i :,. 
10').     ^ 

sotting  <'<u-.h   ihr ww^r in  ./hir.h  tho '.;u:<;  .:,,n a^in^l   »purine dr.»Co 

Dhould"bü or,,*-..,./, d o,, pv::.   .....ru'.t-a./.     The Cotral  Covoinmont 

r.hould a'-rsir;1.   UK   .'.Statuì. J M  oivaui vin,- IhiB c;.mpij¿n by extending 

financial aunictanco to  '„hem. 

10fi§   Thoro is  i .,ood  for uau.taimu;; "ioni- oorU^t with the medical 

proio.-.fuon,   condor ;^tp"  ot..     Unica  tin- «ontact i»  established 

the pub lio may noi l-j -ware  of  the (;ovt>mrnco.tal  ut'Porto that aro 

being infido  in tuie;   li ration. 

107.iuilinl¡r.ent   • P  th- C.'-üJ..-r.-.tio.i M' tho  pjhiic,   Vno tnomborn of the 

medical  prolVsr.i'Mi and n'kni   social bunion  ;-KII Rn  Oor.Bumcr Councils 

etc.   in tijhtonin.; dru,; oontrol   irM;;ur<^ >v.X in combat i;jß  spurious 

dru,,* 3Í1H.U  o,vÄ;    ih« a!-. jntjon oP ih~  CVr.tml   arid State Covcmmonta. 

S^i-i.riouf 11,"ji: '    ;...*>   ''O.if! r.:-.t_" _L j.'.ilh. JJiU/ JJiJi^^Cilii^ïii^ïï 

1C8.    Th0 'enr "•'r;irif" '•  ^•'•"'""   -lu0U "l,t BP'-'«Really c-.u.ur in the 

;uru¿.~ and Corv-.otir.r.   V ^.     ¡to,;ever,   tho term 'branded drurrc*   covers 

what  is cr.cmonl.v  itit-uiod  by  the  tun« 'Spurious j'r..ß'.     Jn brief, 

e pu ri our; Ji-.v;s Mould iri"l ;d'.«: 

(a) A dru(; wiio; - 1-noi   ohowr   -i, to bo nanufacturod by a firm 

which i-. ¡io)i-'"!<i »' '"".* 

(b) A druu' union, is  l'ouvd tu be difforon':  from what  in o lai med 

o:»   lì.o  1 \i'L i.. 

(o)    A druß which i'-- carini..o1 ur...' by a party othyr than the 

marufrtctunu nhown o.; tho label. 

(d) A druc whiuh i ti a clone r.o.ouratìl« imitation  of a well 

ectabli::hud dru,: or prand ci' dm,'.; and which iß likely to 

deceivu t)w com-nnr-r in* o the belief that he  IB buyinß 

tho flctahli-ilicd  drus or br\nd of dru(~ 

(e) Defectivo dry« which are treated in buch a minner aa to 

conce.-.] the <lm.\r^ or depots oí' ¡h'U¡;c which are made to 

Hpniar op Lettor -.r ,>;roaUT thu?aj^lit vaiuo  than they 
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reali;/ ;.J  (l    ,    -¡.WLD  .   .,   ; •<•.•;..•,: -.at h ote. ,•  i.iUonai 

and labelled as  puro pf.-mcillin of curtain potency is a 

case in point..) 

109,      "Cuu-¡.,tandard Drug:;*'  are   Ihor,.: nhio.'i da not. conform  to the standards 

laid down in  the Drvg.-. und  CesKctics Act.    While thy nanufacture of 

spurious drugs is essentially a   'J u.nu.c:jli:ic oneratinn  indulged in by 

unlicensed mau facture :T. or deplore,   :;ub-r.Umürd  drag:;  nay be  manu- 

factured by  licensed nanai/arturor:;.    "Spurious drugs"   isa lav; and 

order proble.-n,   ,ju::t   Like ,.^\y other illegal activity,   ouch as counterfeiting 

Of currency  07- srr.ugglir.g uf  banned articles.    Ili-j  Di:./s   I i;,p(.-»;tor wh   so 

primary duty IF to educavo and asoist honest and ethical  drug manufaoturers 

operating against valid licences  to improve their quality and perfoi-tnance, 

is ill-crruippod to tackle the problem;-, of spurious druga on his own. 

The reason  for thio i a  that  the  Manufacture of spurious  drags is; rnostly 

an undei-cover activity and that   for trucking do-./n the hide-outs where 

drugs are faked,   the operations should start from tho end of dealers 

who are suspected to be soiling or distributing such spurious drugs. 

The activities and the external   ' Oontaota» of such da--.loro should be 

kept under surveillance through plain clothes watchers or policenen. 

From the  'leads' that are obtained,   tiie hido-ouL where  the drug-faking 

activity lc carried on should be   traced and raids carried out by the 

police or the Drug Cotr i-ol Org.ani motion with tnc help of the police. 

Prosecutions na„' h...vc   ..  bj  launehe;,  in man,v'cases,   simultaneously 

under the provisioni: o* the  Drugs  and Cosmetico Act,   tho Trade forke Act 

tho Penal  Code etc.,   so as  to ensure thai  the accused does not 

escape dutches of a single  legislation on technical grounds.     In short, 

the campaign against spurious drugs will be effective only if the Dru^s 

Inspoctors,   apart fvon being fully conversant with the  ins and outs of 

drugs manufacture and testing,   are also well-acquainted with tho provisions 

of other legislations such as the   penal code, tho evidence act,   the Criminal 

Procedure Ck>de etc.,   and also know  the pitfalls in processing provocations. 

Tho Eecret of suecos:; of tho campaign against spurious  drugs lies in 

the maintenance of close liaison  with the police authorities.     This 

implies that  an  'Intoll igcno-cun-logal»  unit must  operate in each State. 

Thi3 organisation .ehouid consist of »watchoro'  who would be well-conversant 

with the drug trade and its  practicón.      As ¿Uready stated above,   reporta 

of moven^nts of cpuriouo drugs ara  more frequent in the  State where 

drug control hao been lax.    The information given to the states about 

the positive cluos relating to spurious drupn,  such as  the narres of 
parties dealing with 3puri.ou«» drugs or the areas where thoy move should 
be taken note  of and action  taken  quickly. 
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Ra/iUlatlon of new produc UonrifarUit itv- J or _ f g m; \) at ipn _of_ 
drugs. BVA ijp.ii o bu IV-  r < _ rii'ri-_£,ri 

110,       AB an induatry the pharmaceutical «octor fall» entirely In the 

category of a ohemical boaed industry. In dov&loped countries ih« 

pharnaoeutical industry ha« crime into "hein^ after the chemical 

industry and engineering industry have acquired a base from where 

they oould meot the needs of drup manufeoturir.fi: unito« Howover, in 

most developing otnuitrico tho chesiir,al  industry or the packaging and 

engineering induotriea have not reached a stage of development when 

they oould feed tne pharmaceutical Rector vith many of ite requirements* 

The pharmaceutical industry in developing countries will have to 

undertake manufacture of many of He requirements adding to the 

dimenatone of the ohemical industry in particular and accelerating 

the paoe of industrialisation in general. Progressively the organi o 

ohesioal industry with corresponding development o taking plaoe in 

other allied sect ore, like dye«, plastics, synthetic fibres* textile 

auxiliaries and rubber chemicals has to orient its production to 

•set the needs by bulking the requirements of thcBo industries* Also 

the engineering industri no will have to meet tho demandi of aachinsry 

and the packaging industries to meot the requirements of packaging 

material* There is therefore nsed to regulato the development of 

all these Industrie» to bring about a close integration of their 

activities to make production progressively more and more self- 

sustaining* 

111.     expansions in the industry should be based from as basto a stage 

as possible and whenever euch production is boing undertaken from 

later stages they should under tine-bound programmes'be made to switch 

over to more basic etageri, production plans of organic chemicals 

sad intermediates should also be oriented to coordinato aod make 

available the basic starting materials at the appropriate stags» 
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Regulation and Technical Collaboration Agreements 

112,      Technology development  in any industry has to be comprehensive 

and has to be aimed at achicvinc specific goals. There can be no 

rigid and fast rules and each case will have to be decided on merits 

weighing the advantages with the disadvantages. 

1H,      There are two broad areas where flow of technology is important 

in the field of pharmaceuticals for developing countries. The first 

is with regard to existing drugs to produce the essential items in 

quantities adequate to meet the increasing requirements and maximise 

production from available resources and manufacturing facilities if- 

they are already established. Secondly,  there are areas where 

existing drugs are not really very effective or have lost their 

effectiveness or where no curative drugs exist  for certain diseases 

in the country. In this case technology has to deal with the 

introduction of better and more efficacious remedies for treatment, 

based on research«  It is natural that the first  part takes 

comparatively shorter time than the 3econd which involves 

introduction of new drugs based on discoveries. 

•  114. There are different wayn in whicn technology can be obtained 

by developing countries: 

(i$ By outright purchase by making a lump sun payment   for an existing 

technology. For this to be nueces ful it is necesnary for the importing 

country to have some technical base to make a proper evaluation and to 
adapt  the   teoiUK-lwfcy  fvr  l^oal owndiiivnw and ¡i emd L facilities  tu 
update it»    "oreowr,  in highly 
specialised fields or where the new technology io confined to one or 

two sources it may not be always possible to purchase the knowhow 

by this method.  It has to be borne in mind that by this method of 

purchase there is no continuing accesa to improvements in technology 

which aro taking place all the time and might result  in repetitive 

purchase of technology whereafter a time it becomes outdated and it 

is difficult  for the R and D efforts to keep pace. 
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Mi). By pavEi^nt  of royalty on pro;- urti •ni.  In this carso the  firm supplying 

the technology han BOOO ..ntereot in the production really reaching the 

optimum capanity ¿•]  ' >'" iT''7 n'° production coin«. There  iß also 

a posoibility of accesa to improvements an the supplier of technology 

doeo not desire the firm to jo oat  of production in the face of 

competition by firms uuing "hotter technology. 

(iii).By ctniity participation with or without royalty payment. In such 

an arranrcment there in a definito accese to improved ttdinology 

obtainod by R and D efforts carried  out elsewhere. The nupplior of 

technology haa a greater «take as hi a investment in involved and his 

carningu as dividende on capital invested dopando on the succesoiul 

oporation oi" the company baned both on progreseive improvement of, 

technology and management. 

115,    Transfex of technology iß not confined only from developed countries 

to developing countries. There are many înutances where the developing 

countries can obtain technology from other developing countries whore 

technology has develcpod. Such technology hoe on advantage as it has 

already been adapted to conditila prevailing in developing countries 

and is vory suitable np<"~ially in cauec where the industry is otill in 

the earlier stages of development. II aleo helps dove li ping countries 

which have reached more or lese tho sanie stage of dovelopment to 

exchange information and bring about a two way flow of technology. 

But this has its limitations whore more sophisticated technology 

or production of newer products ore concerned. 
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116.       It will be soen from -the above that  there ran bo no rigid 

procedure) which can be loi!owed for tcchnolc cy tion:if>r and eaoh 

Case will  have  to be troat~d on merita      However,   trere • in be certain 

guidelinCE  which every country C.-JI draw up dipendine on the stage of 

ito technological development Tor permitting import of technology and 

the typeo of association of foreign capital or otherwise ,   and payments 

for the came.    As the country progresses those fonidciineo can be modi- 

fied to ensure that local initiative in the field iu given encourage- 

ment end the country becomes lese and lese dependant on imported 

technology.     Mont important stop in thia direction is to make Büro 

that when any technology is brought in the available R and D resources 

are associated with the same co that further improvements can be made 

within the country and the need for repetitive import of technology 

ìB avoided in the same field as far as possible. 

117 .     When the local It and P resources are limited and the field is 

highly sophisticated there will be need for the association in some 

form or      other of the firm supplying the technology to ensure that 

new deve lot ment ß become available.    Such fields can be npelt out in 

the guide    lines so that the local firms as well as those outside 

supplying tho technology know exactly where euch Association is 

permitted and do not waste their time or effort but restrict such 

negotiations to only thes<- fields.    Hero as well the stage from 

which production can to   ...rorLiker. as also the necessity to pro- 

gressively switch over to raw materiale that will become locally 

available     with the development  oí   the chemical  ar.d other industries 

in the country ehould bo insisted.    With expansione taking place the 

method of dilution of foreign equity,   if involved,  should be 

indicated as further investmente for auch expansion become necessary. 

Ho.       In fields where the; country nas already acquired a good technical 

base and    where only a particular new development in process 

or a new strain for an antibiotic production is necessary to improve 

the yields,   this should be acquired by lump sum payment or royalty 

arrangements depending on the foreipi exchange position or other 

factors. 



-48- 

ANNTCX   A 

m*m 

l.Tvr OK  •""•),'>'nrTM    TOTir;;. nr.CT fN  TRUTTA. 
I   IIHWW   I1.".»,."    ' "'^ 

SI. No. Namo of Dulk Drug 

(1) (2) 

ANTIBIOTICÍ 

1. 

2. 

3. 

4. 

5. 
6. 

7. 

8. 

Penicillin 

Streptomycin 

Chloramphenicol Palmitate/Powdcr 
Powder 
Palmitatc 
Succinate 
Stéarate 

Tetracycline HCL.  (includco Chlor-tctra- ) 
cyclinc and Domethyl Chlortetracycline) ) 

Oxy-tctracycline 

Ampicillin rind other semi  synthetic penicillin 

Erythromycin 

SULPHAS 

Sulphadiraidinc (6 sulphat;;    320 T to 
five oulphac) 

9, JJulphad ialine 

10, Sulphacctíimidc and SaltB 

11, Phthalyl Sulphatiazole 

12, Sulphacomidine (includes oulpharaoxolo) 

13, Sulphamoxole 

14, Sulphaguanidinc 

15, Sulphonilamide 

16, Sulphamcthaxazole 

Sul phaphenazolo 

AMTI-AM0I7BIC AND ANTI-DYSENTHY 

17, Iodochlorohydroxy quinoline 

18, Di-iodo-hydoxy-quinoline 

19, Metronidazole 

20, Emetine (including di-hydrocmetino 

Dosage Form 

(3) 

Vials 

Vials 

•Capsules 

Pediatric 
Drops 

Capsules 
ointmentB 

Tabs 

Vials 

Tabs 

Tabs 

Tabs 

Tabs 

Tabs 

Tabs 

Tabs 

Tabs 

Tabs 

Tabs 

Tabs and 
injection 



wm 

SI -   »T   . 
!   i \ 

Dor.-i^r. Form 
<3) 

?2. Kitr- !\- IT: loir 

23» W"i t.roi\r••'.!: ;>,'• 

«•<3» ."'uroa: Led'vj 

fó. «"hioi j>r.:rr !.'j;> 

VTT A»" TfTS 

1"T 
VJ t.-inii) A 

¡?P. V:.t-jv<s   4~"! 

29. Vitaran  «-;* ; 

K>. Vitar;;-.ji B--,    '/ 

31. Vi tarn í>  P.-i,' 

32. Vita-in ': 

S3. Vii. 1;: ¡\ IV-? 
]>-3 

34. Folic Afn4 

3% Calcvi.T, í-.jn+othíí)Mt.-'  (includes Panthenols, 
r.vM.oth'-n ton) 

3^. Nipoti i ¡ami.io 

ì7. rVìic- .A.-rj 

CAIOTAC 

3?t Dioxin 

3"» A':rfn.'."! ir.-. 

39. Glyceryl Trinùmte 

40« P.i.pera;--.iYic arri   ita   ,-5 ite 
Pxpcranr >  r   >.-U:yIt "Uè 

á1» Tntr.irulur'ü "thylene 

AMTl-DTAr»r;rTr-j 

4?» Imui.iri 

Tub. 

(Tab';, 
(OinLrnç-ntu 

Tubo 

Tabs 

Tabr 

Tibr, and  injection 

Tabr; and injection 

Injpoti on 

In ,i c ct i on ,-u id Tab a 
Tabr. 

Tabs and 
injection 

Tabs 

Tabr, 

Tabu 

Tabs 

Taba 

Tabci 

Inunction 

Tabs 

Tabs 

Liquid 

injection 
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CI. No. 
(1) 

H.iiiiL' vi Bulk Dntfî 
(2) 

Doaage Form 

(3) 

43. Tolbutamide  (aluo ßlybiaclauiiäy) Taba 

44. Chlorpropamide Tabs 

45. Phenfonoin Tabs 

ANTI- •TB 

46. INH Tabe 

47. PAS Tabs 

48. Thiacotazone Tabs 

49. Etthamhutcl Tabs 

50. Rifampicin Capo. 

51. pyrzinomide Tabs 

52. Morphai'.inru'uido 
Hydrochloride 

Tabs 

AHTI- -IJ5PR0TIC 

53. D.Ü.S. and ito Tabs 

ANTI-MALARÏAL 

54. Chloro'fwin Phosphate  (includes chloroquin Tabs 
Sulphate) 

55» Anodi armi n 

56. Primaquin Phonphate 

57. Quinine faits 

ANTI-FTLARIAL 

58. Diethyl Carbama?.ine Citrate 

ANALGESICS AÎTPT-PTRETTCS 
AND SEDATIVES AÏS) ANAESTHETICS 

59. 

60. 

61. 

62. 

63. 

64. 

65. 
66. 

67. 

68. 

69. 

Aspirin 

Phenacct in 

Paracetamol 

Analgin 

Salicylic Acid 

Methyl Salicylate 

Phenobarb Itone 

Pethidine 

Morphine Si:Janato 

Procaine HCLt 

Xylo cai n«»,A.içnocaino 

Tabs 

Tabs 

Tabs 

Tabo 

Tabs 

Tabs 

Tabs 

Tabs 

Ointment 

Ointment 
Balso 

Tabs 

Tabs and 
Injections 

Injection 

Injection 

Injection 

u 
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SI. No.        Ñamo of Bull' Drug 
(1) (2) 

Doao/ro Pom 
(3) 

70. 

71. 

72. 

73. 

Methyl   ftth^r 

Ethyl Chlcridf: 

Phenyl Buta:ione 

Oxyphcnylbutazone 

HORMONES AND STEROIDS 

74. Prednisolone 

75. Nordestrei 

76. Ethinyl Oestradiol 

77- Norethisterone Acetate 

DIURETICS 

78» Purenemide 

79» Hydrochlorothiazide 

OTHERS 

8o. Theophylline 

81. 

8?. 

83. 

Arainophylline 

Ephcirine Hcl. 

Succinyl Choline Chloride 

liquid 

spray 

Tab3 

Tabs 

Tabs 

Tabs 

Tabs 

Tab3 

Tabs 

Tabs 

Tabs and 
injection 

Tabs 

liquid 

Tabs 

84.      Caffeine 

ANTITOXINS, SERA; . VACCINES 

85. 
86. 

87. 

88. 

Tetanuc Antitoxin 

Diphtheria Antitoxin 

Anti-Venua Serun 

Diphtheria Pertusis    Tetanus,(Triple 
ant\gon) 

8?. Polio I, II and III Type 

90. Tetanus Toxoid 

91 • Diphtheria Toxoid 

92. T.A.B.C. 

ANTiHYPERTENSION 

93« Renerpine 

94» Methyldopa (aldowent) 

Tabu (along 
with other 
analgesics) 
injection 

injection 

injection 

injection 

injection 

injection 

injection 

injection 

Tabs 

Tabs 

U 
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SI* Ko«      Vau« of Bulk Drue Doaage Fon 
(1) (2) (3) 

95« Dihjrdroargocryetine fatoa 

96. Chlordaasopoxidc Tabi 
97« Diasapa*. fai» 

U- 
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B*   foont'dL   LIST K*   AMOTt.T^   PRODUCTS  HKQUTRBD TO ttmqUyTgf TlffiffM 

Diluent« 

Laotcca 
Starch 
suorotie 
Manintol 
Dioaloium phosphate 
Calcium sulphata 
HicrocryBtallin« cellulose (Avlotl) 

Own acacia 
Caw tragacanth 
Oalatin 
St »roh putt 
Sodium carboxymathyl celluloe« 
Mathyl callulo«» 
Khyl oalluloi« 
poli vinyl pyrolidene 
•oditUB alginate 

Lubricante 

Talottm powder 
licmid paraffin 
•tearic acid 
calcium stéarate 
•agneBiua stéarate 

Coloring ^«i, 

only oei .ifled food and drug coxor« 

^Flavouring Agents 

Oajaules 
Hard gelatin eapeulee 
Soft gelatin oapnulca 
seamless capBule« 

ftBulaifvln/r agenta 

Tween 8o 
span 20 
btnealkonium ohloride 
fflycerylmonistearr.te 
gum aoacia 

Expending a^nt« 

Bodium earbojçy-mothyl-cellulose 
Mtthyl-cclluloB« 
Carbopal (polyaorylic aoid) 
«odium alziate 
gum acacia 
gum tragacanta 



I^""^" 

-5e. 

Frer:nrvrdi<mü 

a] foi >">) 

hydroxy ben % oat <•: 
eorHc acid 

^^^ 
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,,~.,, y-, 

Rcquir<mont of Raw Material?  for thr  Manv.f.v. turr   of Antibiotico 

Streptomycin 

Tr.tnryr.liiin!) 

Necmyrin 

Raw îvit«rial:»» 

Carbohytiraf oo 

Strach 

Dextrin 

Dortrose 

Cane Cuc-nr 

Prot'.in Soure"3 

Soya Flour 

Corn Steep Liquor (¿Of,) 

Ground nut meal 

Salts 

Ammonium Sulphite 

Slid i am Sulphate 

AtMEonium Chloride 

Mangnnc ie Sulphate 

Zinc Sulphate 

Sodium Bi-phoaphate 

Sodium Chloride 

Potasnium Acetate 

Potarjniua Dihdrophosphate 

Acida 

Sulphuric Acid (Tech) 

Nitric Acid (Tech) 

Hydrochloric Acid (Tech) 

Oxalic Acid (Tech) 

E.D.T.A. 

Calcium Carbonati; (Tech) 
Sodium Hydroyirìc (Tech) 
Potanaiu.-n Hyt.li-ox Ule (CP) 
Calcium Oxide   (Tech) 
fine oa 

Ammon i a 

Ohi arme 

Nitrofen 

Caiboxide 

Solventa 

Bu l .-ino 1 

Butyl ace tat e 

Methanol 

leopropyl Alcohol 

Octanol 

Qiiftlerr.iry Annonium Compound» 

Artrurid/Citr.-unide 

ÄTD/Pret olito 

Filter Aid 

Dicalito/lìyflo3 percel 

]V:c:clorir, inf? Agent 

Active carbon 

Renine  (Pepirni 'ihmerrtr?) 

iw-50 

Itt-45 or equivalent 

Irt-1?4 or equivalent 

Deacidite FF 

Zoocarb~2¿?5 

Antifoacero 

Wax ßnuloion 

Vegetable  Oiln 

Misoollrw'OUB 

FormaldoydG (305?.) 

Potaooium Phenyl Acetate 

Phenyl ace trun id e and Phenyl acetic acid 



9 
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Dl i,T~T OP TVrWWnT.-'' AND BASIC   CIT^TOAl.n FOR     PTìODUCTIOfl 0? PHlfi3 

Unit - Tonnes 

H,inn of Ch  nical/lntcrmedUte 

A. Alcohol baned 

1. Aceti= Aciii 

i'. Acetic anhydride 

?,. n-im'.anol 

4. iutyl acetate 

5. 2-Bthyl hexanol 

6. Ethyl acetate 

7î. Lithane and Methanol based 

1. Methanol 

'<>, Formaldehyde 

3. Methylamine 

A. Dimethyl sulphate 
r,. } ethylene di chloride) 
6. Methyl chloride ) 

C. Other derivatives based on alcohol 

1. Honochloroacetic acid 

2. Aceto acetic ester cyanoacetic ester 

}. Methyl dichlo o acetate 

A. Aceto acetic eater 

5. Diethyl malonate 

T), Coki-over. products and their derivatives 

1. Benone 

.?. Toluene 

3. rhenol 

E. Petro Chemicals Producta 

1. Benzene 

2. Toluene 

3. Orthoxylene 

4. ethylene oxide 

5. Acrylo Mitrile 

6. Acotonitrile 

7. putanol 

6» Acetone 

9. KIBK 

10. Ethyl chloride 

11. Phenol 
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12. Nitro Bcnscru 

13« Mota amino phenol 

14. M.'C.B. 

15. Aniline 

16. Acetanilide 

17» Para-nitro toi ene 

18. Mota Nitro Toluene 

19» Ortho Nitro Toluene 

Other products based on Toluene and Benzene 

20. Acetophenone 

21. Amino chlorobcnzophonone 

22. C and P nitro phenol 

23. p-Chloro phenol 

24« p-Chl orobenzene sul fonamide 

25. 2-5 dichloro nitrobenzene 

26« Mothyl benzene fruì fonate 

27. p-nitro aceto phenono 

28. Bonzaidehydo 

?9. Benzoic Acid 

30. Benzyl ehlo ide 

31« Benzyl cyanide 

32. p-chloro benzoic acid 

33» 2t4 Dichloro benzoic acid 

34» p-nitro benzoic acid 

35* tn-nitrobonzoic acid 

36. p-toluene sulfonamide 

37» Phenyl acotanide 

38. Phenyl acetic acid and its salts 



mm 

Hydrazine hydrato ¿<yf> 

Phony] "nydraz in 

pyrazolone 

P;ir;iphcnotadine 

Para Amino phenol 

Th ioiiomi carbar.i do 

Acetyl ;:>u"!. f.inil-unidfi 

Cyano Arctic Est or 

Acetyl Acctor/' 

A cet'-'butrol.ictone 

Diothylamine 

TrioUiylamin*? 

Monocthylaraino 

Malonic uoter 

Sulfaf^ianidin« 

Diethyl Carbruüly chloride 

Trichloroacton^ 

Hifih pressure synthetics plant 

1. fleta rioolino 

2. Alpha Pi coline 

3. Pyridine 

4* C-iaci:-. Pi co] in« 

Alonft with dyo  inte mod i atra 

1. Kcthyl dichloroacetato 

2. Phoapcnß 

3« P. Toluene cTvlphon-'unidc 

4. Rthyl  chloroformât e 

Alone with (Textile Auxiliaries) 

1« Quaternary Anjconiura Compounds 
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p*   JJffü 0F MACHTHARY RBWIRffl) FOR FORMTHATIOK OF T)RHQS 

AND i'nonucTio?) OF wins 

PHARMACEUTICAL,   ITtOCRSSIKC AND PACKAGING MACHINERY: 

type of equipment 

1. Tablet pressen and  nccoccorie3 

2. Coating and Polishing pane 

3.    Capsule filling,  bond scaling 
and capsule printing machines. 

4*    Tablet and capsule counting 
devices. 

5.    Ointment making and filling 
machines. 

6.    Automatic bottle washing 
filling and labelling machinée 
for oral liquids. 

7. Equipment for sterile 
preparations. 

8. Powder filling machines 

9. Pilfer proof capping machines 

10«    8trip packaging machinée and 
»•orles. 

11«    Low Humidity equipment. 
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E   (cont'd)     LIST OF KACHINARY REQUIRED FOR BASIC PHODUCTIO.;   OP DRUGS 

CHEMICAL ntOCCSSING PLANT AND WIACHINEIW : 

Type of equipment 

I. Hc-jclion vcM'.rls.   premure ; 
veicolo. i!tii:)'jo lijnks, &Ü05, 
bins etc. 

8.    Thermal equipment including 
rotary vaccurn dryerc, 
fluidi zed bed dryers,  spray 
dryers,  drum dryers etc. 

2. fipcci.ili7cd  Anticcfroiivo 
equipment l.i.c  C î.s« Ime:!, 
rubber   lined,   p óbt'C   coated 
and libro fila',:» based equipment. 

3. Agitators   of  various  typos  with 
reduction yoars. 

Transfer   cci.iipmcnt   r.uch  as 
pumps  in.-.cie of   SS,  ruubcr 
lined, PVC. MS.  CI or Bionzc, 
blowers,   CO.T.ryorè.   e!cv¿.tcrs 
end other molerai ruxoung 
equipment. 

10. 

Size reduction equipment 
including crushers,  ball 
mille,  tube mills,  Hardinge 
mills,  pebble mills,   harneer 
mill6,  reductionizers,  etc. 

Electrical equipment includ- 
ing motors,   generator^;, 
diesel generators,  electric- 
transformers,   switch resrs, 
various types of ötarters, 
cableß,  explosion proof 
motors and accessories. 

11.    Pipes, valves and fittings 
of various types and of 
different materials of con- 
struction. 

5. Water ring vacuum purr.ps, 
steam ejticiois and hich vacuum 
pumps. 

6. Separation equipment   including 
filter prow:,  ctntnfutjcs. 
screens and  cyclones, dust 
collectors. cla'.'o"i  liquid/liquid 
extractors etc. 

12.    Ventilation equipment 
including fans,  blowers,   an. 
air handling equipment etc. 

13.    Services equipment like 
Steam Boilers,  refrigera- 
tion compressors and oil 
free air compressors,  cool- 
ing towers etc. 

7. Heat Exchangers,  distillation 
columns, evaporators end 
crystelliiers. 

14*    Water delonisation,  soften- 
ing and effluent treatment 
plants* 

15.    Eleotrolytic cells to 
produce hydrogen etc. 
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(P.  oôi:t«d> 
rnocr.ciñ counioi. ifir/niuMin-iTS 

Piuco:;;;   conti oí iiuiliimiutit;¡  nani  in 
chc.iTH«:.il ¡int! ph;itin,ic,:oi.ilic.il m<lu:.iiy 
con lu:  cl-jf'.-.ilu-il ;u; HKK'.I.' wliìdi aio 
lií.cfl lor  the •mraswrfjiiHiniH of (:i) 
Tempri alun ; (l>) Pius-jurc (c) Vacuum 
(il) I low o< i\iv.i îïIKI liquids (o) l iqnUl 
luvet in.licalorr; (f) pli ((j) 
Concenti íition'nf  DOIIIüOíIG and gao 
mlxliiKia  (h) Ik'liiiivc humidity (i) 

Typo of equipment 

t.  Slmpl»'   Indic.-ilirwj  InMnimrnln 
lof prr:,-.uio tind v.ti:mini, «li«! 
tlwrm<.nu;U>rr¡, I'll  nvrtws. 
conductivity   mcVir,  Ammutolì. 
llov/  *   Inveì indir.lloro. 

2. Tempri.'.imr-,   pre-v,iirr< «nil How 
rotolile:»   niid   conti olici!.. 

3. pli recorders   nnd  conlroHcts 

4.  Holiiiii'-tris   und  ll<iu¡d   lovel 
oontrollers. 

b. OU ipo   iiiialy.crs 

0.  Conili»'»ni";   irroitllrK) 
electrolytic   conductwily 
metc-is. 

7. Smokn  density meters "aiul 
Controllern. 

8. (Î9i ti.ditrirc ft  specific 
tjrivlty   meters. 

8. Humidity  Controllers   *ocl 
fCCOfdei !l. 

10. Oxyyrn probes. 

11. rorm  r.nv. en ond 
controller-;. 

t2. Automatic pinces« cyclo 
controllo! :. (Uoili clcciiie ond 
•nd  «•Ipclionlv;) 

Density of gnsuü ()) l.'icctiolytin 
concUidiVèiy (k) cm «uni  (I) vu' •-no c»c. 
Normally UH; (.oiitrul iw;chanr,,n:î nsed 
au; oiHiur Ihoimos'aUc,  moch;mle;ol, 
pnuumnlic, clco'tical ci   electronic, 
«unie of ilio importan« typiv; of uonlrol 

Inülrumcnlü .ire indicuiucJ below 

Type  of  «i|'ii|iiÉtrut 

14. Long distance transmission and 
oontrol signals. 

15. Mini computerò for proceos 
control. 

13. Tempri .Muro  eomptnf.olrrl 
l«»tyll/(ij  nn.'l  r.ite  indici.«r.. 
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0. LIST OF EQUIPMENT FOR CONTROL OF QUALITY 

0.   LABOftATOflY IMUTIHIMCHTO ion 

Typo of equipment 

WlQLAnCH AND QUALITY  CQNWOL t 

Typo of oqulpmnnt 

I) Mlcroof.opco, including 
Dlnocular Microscope» 

It) pH Mulero & accoveorlua 
llko glatir, oloctrodoo «to. 

Ill) ftolractomctcro 
to) Vlacomcteie 

v) Photo o'.octrlc Colorimeter. 

vl) Flame photometer 

Vil) 8poetroPholomotera i 
•) Abaorbllon &  emlaalon 

typo. 

b) Infrnrod 
epoctrophotomoMr 

c) 6pectronlo 20 
viti) Paper K lliln layer 

Chromatograph. 
IK) Column Chromatograph 
k) CID Chromntogroph 

Kl) KarMlechcr moisture 
determination Apparato». 

ftll) Tablet tilslntcgration and 
friability teatino 
equtpmont. 

kill) Rcfrlgoratcd Lab 
ccn'rlfugos. 

klv) Zone readora. 

kv) Automatic anmplo 
collectora. 

Rvl) Auto anolyzoit» l 
automatic titration 
epparatui. 

kvll) Laboratory  hord-were 
like ovrna tolrlgcratore, 
Lab. ecnlrltujic'j. urcp 
freetoe, oven», Vacuum 
ovena, Chemical 
baiancca, inctibaion, 
GtorillzoiB,  shakera, 
blender», Concloni temp, 
bathe, »tamtaid »love 
•tie, «te, 

will) SPECIAL    HESEAflCH   INSTILMENTS ! 
•) Coleman Nitroobn 

•nclyoer 
b) Warburg Outfit unit 

with accoeeorlo». 
c) Coleman Carbon 

Hydrogon analyser. 
d) Mattier micro and 

8«nil-Mlcrol)«ilnncca. 
•} Hereeoue 8oml- 

Mlcrocombuetlon 
Unit 

I) Corico Molotur» 
balance 

g) LoyboW lab. ?. »too» 
vacuum pump«. 

h) Lebllne universo) 
penotromotof. 

I) 8peclo| Storio 
Mlcroaeopea 

0 Dletyzere, with 
•ocoatoriee. 

k) Impectogroph 
I) Aoroaal Leb equipment 

tn) Apporolue for touting 
Umod re MOO ol ubieta. 

n) Eioctrophoretlc 
Apporatue. 

o) Tonelomotor 
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J»       FHlNtJjTATIOll, WaCOVJiar CF TEHMYCLIIS DACE (CUUKJ) 
«ICH FERlEIíTOÍl LIC;UOH. 

MICRO OROANII» 

SB' 

jy.\ARVEST  &EED TAH* 

FILTRAVDM 

PCGCIPITATION 
OP CALCIUM 
COM PL HA 

|FU.TRATIOM 

AQUE0UÒ   OAAUC 
/CU) AMD CAUEOU 
TRI£AT^V;*JT 

FILTRATION 

PRECIPITATION 

HUlîATlON 

(çRyiNGJ 

vÄKMoUy SHA* 
OCRMINA-MOM 

VACUUM 

VU 

VACUUM 

^ 1>fïAlH 

DRAIN 
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• (J.  oont*d)      RUSFtfATICH OF Ï2ÏR/.CÏCLÏ13! lffDMCHIÄUDB 

FROM TBniACYCLKia EAsa (cauir.) 

D/5$0LO7IQN  OF 

HASH kM> CAP.R0H 

FILTRAVO* 

FILTRATICI J— 

DMYING  AND 
PACMHü 

ßUTANOL. 

<— WA7CÊ,  HY¿>KOCfi.J2&C (ACUi) 
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K:        ftiJTMi:f:_pr CHLM-A-M^KICCU SY;:T^jr,is 

.Ethylene    tide 

.B-Nltro Ethanol 
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DL-throo-l-plicnyl-2-ni tro- 
propnncdiol-1,3 
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-propancdiol-l,3 
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D(-)-thrro-l-p-nitroph«*nyl-2- 
v dicliloroocct(imido-|<ropune»liol-l,3 
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