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PREFACE

In this paper the developing countries are classified i.ito different
groups depending on thcir present atime of development of the pharmaceutical
industry.

The steps involved in fertering their prowth to become mors sel f-sustaining

are curresiod,

The firot sten :u for cach cuantry Lo draw up a national 1list of drugs
to establish prioritics for procurement and production covering the major
health requirewenis of ench conniry.  These lists cannot be uniform for all
countries nor remain fixad ftor all itime. The list will have to be revised
continuously in keeping with the ~kinging patiern of consumption and advances

in the field of medirine.

Countries with no pharmaceutical manufacturing facilities should start
repacking facilities of formmlaled drugs and use this as a training ground

for building up the ancillary industriers.

Countries which have stnrted repacking formulated drugs should enter
into formulalion rf imported tilk druga jnto dosape forme and manufacture

ceme simple bulk drupen from inlermediatos.

Countries which ha.ve painsd fome experience in the phrarmaceutical field
and have trained perscunel ip Ciffercnt diseciplines involved in production
of drugs should undertaxe extiraction ¢f active principles of plant products

and animal hye-products and otilise Lheir natural resources,

Countries which have roined exporicace in basic production should

extend the rance of prodec; inebicligs the production of antibiotics.

Countrice which kave on wdvone: o nharmaceutical industry chould expand
the range of internediates, precessing machinery, and pharmaceutical equipment
and undertake researchy in the i rovement of procenses and Gereening of new
drugse.

The paper alsc deals with sopects of production of machinery and equipment,
training of technical personnel, nromoticn of indigenous systems of medicine,
regulation of import~, price eonirol and distribution, regulation of quality
and prcduction control a.d repulation of technology transfer.
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CONTRAITS  (cont'd)
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It PRESENT STAGE OF DEVELOPMINT OF THE PHARMACFUTICAL INDUSTRY IN
DEVELOFING COUNTRIFS

1. Developing countiries can bo classified broadly into the five
following groups on the ba:uis of the stage of development reached

by the pharmacoutical industry in these countiries,

2. CGroup 1t Countrios which have no manufacturing facilities and
therefore aro dependant upon imporied pharmaceuticals in their finished
form. In many of thcse countries there is inocufficient trained
personnel, limited public health services and pour distribution

ohannels, Examples of countries in this group aret

Africat Burundi, Chad, Lesotho, Rwanda, Sierra Leone, Somalia,
Swaziland, Togo, Central African Republicy Latin Americas Hondurasg
Trinidady Asias Bhutan, Mongolia; Asia/Middle East: Jordan,
Damocratic Republic of Yemen, T

3. Group 2t Countries which have started to repack formulated
drugs and process bulk drugs into dosage forwms. Examples of Countries
that have made a beginning as manufacturers ares Africa: Madagascar,
Sudan, Tanzania, Ugenda, Zambia; latin America:s Haiti, El
Salvador, Guatemalas Asia: Afghanistan, Burma, Malaysia, Nepal,

Sri Lanka, Vietnam,

4 Group 3t Countries which manufacture a broad range of bulk

dx_'uga into dosage forms and manufacture some simple bu’k drugs from
intermediates. Exeamples of countries in this group aret Africas
Algeria, Ghana, Morocco; Latin Americat Colombia, E‘cuador;'l’eru;
Asin/Middle Fasts Iran, Iraq.

Re Croup 43 Countries which produce a broad range of bulk druge
from intermdiates and who manufacture some intermediates using

looally produced chemicals, Examples of Countries in this group
aret Africat Egypt, Tunisiaj latin Americas Argentinaj
Asia: Pakisten, Turkey

6. Oroup 51 Countries who manufacture most of the ingermediates
required for the pharmaceutical indust{ry and undertake local research
on the development of products and manufacturing processes, Countries
in this group ares latin America: Brazil and Mexicoj Asiat Tndia,
Te This classification shows that countrios which 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 epidemios,
but an adequate number of hospitals and medical practitioners are still
lacking.

8. Countries whioh have a better nucleus of medical services have
generally reach Stapge 3. In these countries, between 20 per oent to
75 per cent of pharmaooutical products are used in hospitals or public
dispensarios. Tho consumption of drugs, however, is still very low
and in order to promote the development of the pharmaceutical
industry, some regulation of imports is usually required,

9. Once etage 3 is reached, development of the industry gathers
its own momentum, Technical 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 producte to suit the local health priorities, Side by
side the Covernment must evolve legislation to conirol the oonditions
of manufacture and the quality of finished produots,

10. The development of the pharmaceutical industry stimulates

the development of anciliary industries produoing laboratory and
packaging materials and production equipment. Employment opportu
nities are oreated, particularly for etudents of science and
technology.




THE STEPS INVOLVED 1V EITARTISHING A PHARMACFUTICAL INDUSTRY
TIOLIVOPING COVNTRIES

Drawing up a list of essential drugs to meet the health needs

of & couniry and the introduction of peneric names,

1. Before any manufacturine aclivity ic undertaken the most
important step is to draw up a list of essential drugs to meet the
health needs of the countiry.

12, Any national ligt of esscrtial drugs, however carefully it is
drawn up, taking into account the morbidity rates of different diseases,
can only be very tentative and has to be continuously revised because

the rate of obsolescence of product.s in this industry is very high,

This is caused not only by the continucus discovery of new products
with better therapeutic effect and lower toxicity but also for a

drug which is in continuocus use, after a time the invading micro-
organismg cdevelop resistance as also the patients using them get
gsensitised reculting in manifestation of allergic reactions,

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

more than 5% of ihn drugs used today were not even known 20 years ago.
According to precent day usage, only about 5% of the total output of
pharmaceutical industry represenis plart products and the leading share
of about 55% is takrn by syathetic products, and the rest of about
A0%Z by antibioticu and oihe: biological preparations,

14, Moreover, the patiern cf concumption of drugs itself changes
over a period depending on thc publio health measures undertaken by
the Government such as irprov.ng drinking water cupply, disposal

of sewage, prophylaxis o:inct® infectious diseases, e¢tc., Added to
this are factors like iryroved e cation, improved standards of
living, better food habitis ana so en. With these developments the
consumption of anti-infcctive agents will go dovm but at the same time
the need for drugn for th: trcatmont of degenerative diseas2s such as
vascular, cardiac and those relaicd to the central nervous system,
will increace with better expectancy of life,




15. In most developing cowntrics, the major health needs can be
satisfied by about 100 essential drugs. This list in Annex A, is
provided as an example, It covers an estimated 90 por cent of India's
requirements, - ‘

16, The development of the pharmaceutical industry will be facili=

tatod if there ie 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 generioc namee

. (1) Magle Fopwulgtisy

If a liet of eseential drugs is used, it is clear that a large
nusber of brand names for the same drug preparation may oconfuse the
medical profession which tende to become overwhelmed with literature

from the different producers on the same drug taxing hie memory,

18, In Tndis, tho producer of a drug preparation has, according to
the Druge Aot, to ehow on the label in equally dold letters the
generic name of the drug along with ite brand name., Bimilar legis-
lation exists in many other countries,

19, In India, where there is a price oontrol on drugs, no speocial
considerations are given to a branded product over a generio product
in fixing its price. The price ocontrol order under which all prices
are fixed takes into account the prices of raw materials going inte
the produotion of the preparation and a fixzed sum for each of the
proosesing operatisne invoived in making the doeage form, Therefore
& branded product ie more expensive only when this is speocifically
Justified,

20, 1t hometimee happene that pharmaceutical producers in India
we & standard known ae the 'house standard’ for the raw materials
vhich are usually higher than the minimum fixed under the pharmaco-
poeia. This, to a oartain extent, inoreasee the total cost of the
rév materials going intc the manufacture, Alec there are sometimes
some additional processing operations such as mioronising eto., ;
which are undertaken (o arrive at the finished dosage form. This

my in furn alec result in a higher cost. As far as cost of promotion
end dietributicr and profite are concerned, usually a level of .
sark-up fized by the Government is added to the ex-feotory cost of
produotion. Therefore, the cost of a branded product may differ from
sanufaoturer to manufacturer for the same drug formulation,

2, In India, an exciss duty ie levied on the finished prepars-
tion at s higher rate on a branded product than that levied on a
product sold under a generic namey thie encoursges more products 40
% made and sold under a generic names and making a pioduot sold under
e brand nams more expensive,




The reasonc why the use of brand names is allowed to continue
for single formulations in India ares
22 1. Tho better bioavailability of a drug formulation, Many
producers of branded yrolurtc elaim o better bioavailability and
therefore a well knovm branded product is more often prescribed
by a physician who feels that it will suit the particular requirement
of his patient in prefarence to a product sold under a generio name
which only uses ruw naterials oonforming to the minimum prescribed
pharmacopocial standards and uses the minimum processing operations
to arrive at the final dosage form. In certain countries for certain
drugs, the producer iu asked to prove that his different brand of
product has the same bicavailability as another branded product,
22., 2, Wher a1l products are sold under generic name,. the choice may
then te left to the dispensing chemist who may be influenced more
by the returm he gets in selling the product of & particular producer
rather than the interest of the paiient.
22, J. Another important factor is quality control. 1In same countries
where there is no strici enforcement of quality control of drugs, many
sub-standard and spurious imitations appear in the market. The manue
faoturer penerally zealously guards against such imitations appearing
in the markets and competing with his branded products and gets such
aotivity curbed by the Government. For this reason, a ban on the sale
of branded preparaticns is likely to result in complaints coming from
the medioal profession and the publio,

Multiple~Drug Formulations

23, When we como to mujtiple~drug formulations whose composition may
vary in different preparations, the use of only generioc names becomes
more difficult, Even if an essontial drug list is compilod, it will
alro be necessary to produce multiple-drug formulations, A national
formulary can be drawn up listing n limited number of such formulations
(sey, 500-)that are uced in Government hospitals and the National
Health Services; but in India where thie practice is followed the
specialint otill has the right to prescribe a preparation which is
ouitide the national! formularies to sult the spocific needs of hise

prtiente,




24, The advantarcs and disadvantages of Intronducing of peneric names,
With thic background, it will be seen that the advantages and dis~

advantoges of relying on generic rather than brand names will have t0 be care-

fully considered by any country contemplating such a measure, Whilst

such a measure could bring benefits for simple products like ansl-

gesics, its use for more complex products raises many difficulties,
25 14 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

_ gtill be preferred by the physician to the consumer evcn if it oells
at a highor price, The replacement of 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 hars small producers whose name is not as well known as
the name of their branded product. '
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2. Repacking of Formulated Drugs nnd loeca)l production of

Packaging materials

26, In countries where there is no manufacturing activity so

far, repacking of drugo will serve as a training ground preliminary

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

ancillary industries of packaging material and standardise their

production,. For exzwple, to start with, if there ic already a glase

industry the right size of bhottlesand a plastic moulding industry

the right type and sizes of caps can be developed and progressively
more sophisticated packaging materials iike foil for strip packing,

vials end accesories for filling antibiotice and multidose injectioms,

col]apnible tubes for ointments, etc, A list of packaging material

11 alsc the type of packaring equipment required are shown in the

Arnexure "B'", and F',

21, This will alsn serve as a check liet to decide if any particular

country or region has the necessary infra-structure to undertake the
notivity and in case they are lacking, take cteps to organise thcir
availability.




Be Procesring of buir Jdreee into docaec nrng

2R, ith the udvent of new and more potent druss, the compounding of
preseriptions {n pharmicice has steadity ceclired. The therapeutic efficacy
of thece drume {. not oniy linked witii Lha pharmoenlogical activity of the
hasic druge, but alon with tho proparties of the dosage form in which they
havo t¢ be adminintered. It hLas become increasingly clear that attention has
to Ve paid to the influence of Lotal eomponition and prosensing wpon the activity
of the basic druge In other werdg, n basic drug will have to be so manipulated

by physical means that upon administratiors ontimal bioclogical response will
be (htninad.

29, Proces:ing cf the basie drugs into pharmacoutical preparations has, therefore,
become a very {wportant aspect of the industry. Not only the phymical) properties
given to tho drug during the formulation prccess are very important and essential
for ite desircd «ffert, but muite often, the auriliary ingredients used in the
forrmlatior are reaponsible for ths bio-aviilability of the active drug as also
ite etability. In certain preparaticn, even the particle size is important in
influencing the rate of absorption, and hence itz therapeutic effect.

0, The choica of the auwsiliary ingredients, and exoipienis, as also methods of
proparaticn, are arrived at by eart murufacturer through research and investigation.
Piaraaceuticnl mamufactureres have to 4o conniderable work in this field, especially
in waking tha p ducte suttatle for ind.genous conditions. The dosage form of a
dru; hes indeed bosoma no impostant that while prescribing ireatment, the medical

profennion har now to.gova as ruch attention to the choice of the dosage form as
to the ®~zic drup #imelf.,

/
s
s

'« Anv vigilor to a pharmaceutical factory will be impressed by the care and
“btcntigp/raid to the mamufacture and procesning of drugs, and the latest techniques
olorteds o efforts is sparcd to ensure the highest siandards in hygiene and

ifacturing processen, Pharmaceutical processing calls for high precision machinery

OF rmaring cowplexity, a few examples of which ares

-, Tablet —-unking umd coating machinca, which compress into tablet drugs in correct

Jdocage at rovoral thousanis a minute and cont ther to maintain their keoping
qualitize rnd also make thenm palatable.

33 The eapoule- M1lling michineu, where smull pélatine capsules are filled with
the exnot quantity of the drug in powder or other forms and oubgoquently cloged if
they are lock eaprules or harmebirally scaled by colour bands.

34, The ampoule-f4lling machines which fil) exact cuantities of puro sterile solution
into milliona of amnll fasileo plass containers which are first individunlly washed
and etorilized, and arterwanis acnjed by flune, Thoue, in turn, are printed or

labelled and pa “ed with preat skille T jectadblen are als  filled in multidose vialn
nnd freeze dricl,
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36.

Many vther examples of ncit techniques adopted by the Tharmaceutical
Induntry could be given to indicate that it ie well served by modern
machinery. The capacity for proces ing in usually me 0 than adcquuté i '

to be able to handle :ny iucreaced scquiteaent.. Liet of ancillary products
required to terwmlate drugn are tiven in Anney B (cont'd), '
The commonly uvsed dozure formn are: ‘

L, Tablets

Tablets are most froquenily adminstored in oral dosage form and
are prepared by compressior.  Various tynen of “ablets are available,
e.g. plain tableis, chewuble tablets, sugar-coated 1ablets, enteric coated

tablets, press coated tablets, layercd tablets, filmcoated tablets, sustain

relevace tablets etes.

. |
The tablet dosage form offers weveral atvontages viz. l !
a) easy for digpensing and administoring

b) easy to pack and ghip

0) accuracy ir Laving the duired requiremcnt of the aclive drug
for dosage

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

[ 4
. The general method of table! monufact ire is as Follows:

a) Raw Materinl
In the manufacture of vdnlets, bosides the astive drug or drugs,
a nu ber of other w gpater alu are necessary to form the desired
tablets.  These are, for ciomnle, dilueriig, Yinders, lubricants,

disentegratirg agonts; coleuring agenty, lavouring agents.

b) Dilucnils:  Ap is 10211 snog cynthotic and natural drugs are highly
potent and ouly srall quantitice (from micrograms lo milligrams)
are required for it Anange rorme  In order to be able to make
a tablet foi admiruntroation out of small quantities of these
active druge, certuin iavrt waterials like lactose, starch, sucrose,
mannito!, dicalcium phocphats, caleium sulphate, micro-crystalline
cellulosa (Avicel) oic. avn used., These inert materials are called
Diluents. 4

o) Binders: ‘"hese are subetanses wvhich heep the components of the
tablets together in the tabict yora after compression, i.e. the
tabletls do not brcak after compresrion and have safficient hardnese.
Examples of common binders are qun acacia, purm tragacanth, gelatin,
starch paste, sodiur-carbexy-methyleellulose, methyl-cellulose,

ethyl-ceiluloco, polyvinyl pyrrolidone, sodium alginate ato.




d) Lubrican 3¢ These are substances which prevent adhesion of
the powdcr to the punches during compression and the smooth
ejc ‘tion of the tublets fr m the diea. Some commoniy used
lubricants are tilcum powder, laquid paraffin, stearic acid,

and its salts like calelum and magnesiwn stearate, etc.

®) Disinterratings Arcnts:  Certain substances which holp the

breaking up of the tablets aftcr administration to the patient

are called ‘'disintegrating agents'.  Some commonly usad disinte-
grating agents are corn starch, gum guar; mcthyl-cellulose, sodiuu-
carboxy—-mcthyl—cell\hosc, micre-crystalline celluloce (Avicel),
alginates etc. The Indian Pharmucopocia prescribes a limit of 15

minutes for the dicintegration of common tablets after administirztion.

f) JoloarinT Arents: Colour, besides making tablets look more

attractive to the paticnts, also helps in distinguishing the various
tablets before they are admnictered. Only certified food and

drug colours are normally used.

g) Flavourin;z A:ents: Various flavouring agents are being used to

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

desirablc tacle of the ingredients.

The choircof any of the above constitucnis to manufacture tablets
depends upc 1 their compatibility w th cach other anu also with the active

drug. This is checked by stubility studies of the preparations.

36.  I1._Capsules

Capsules arc solid doszge forms in which the dmg/dmgs are enclosed
in a hard or a soft shell of gelalin. These gelatin shells are called
capsules. The capsule dosage form has advaniages over the tablet dosage

form in that -

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

ii) each dosage ic in a scaled enntainer ensuring high level of
drug protection from atmospl ere.

$ii) it masks the tasie and odour of drugs
iv) the capsules break in the stomach in less than 5 minutes thus
making the drugs avallable ror ubsorption quic! ly.
Capsules are largely used to market single active drugs like anti-
biotics. However, mixturc of drugs either as such or in granular forms

aro also marketed in capsule form e.g. vitamins,
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Capsulea are commonty ¢ three tvpeds

a) hard etatic sapuulesn
b) s "t golatin captules

¢) seamlacs capsulens

Hard gelatin capcules are available ir a variety of sizes. The
smallc.,t being .Y and the largest 000.  The choice of the size ic
depcndent on the bulk denusity of the mixture for a single dosage.
Colouring of capsules is cdopted extensivoly as a method of identilication

for propriciory pooducto,

In slight woisture the capsnles stick together, It i, therefore,

recomnonded thal ine) ee stored in a dry and cool place

Genera: Process of fhouficdure

Hard gelatan cnsn oot oege

The ranafacture of cantules conlaining druge involves the following

processes:

8) preparirg the posder misxture
b) filling of the capsules
¢) sealirg of the o.posules

d) cleniing of the c.psules.

The “rur for capstle. 1n hleaded in a blender with a diluent if
necessary =nd with o titiie lubd-unt o cusire froc flow of the powder
while filling ihc copunieo.  The blended :aterial is then filled through

a gemi-zutematic or on wotaratic machine =alled a caps ule-{illin; machine now
u-‘relopu.u corntries,

available even in goveral/ . ovke nacméxclnv-rt sevarales the top and bottom
elivers
part of the eupry coysdic and then / an accurate weight of the blend

in the hottom gart of the apsule .nd cubsequently replaces the top part.

Tho above pracess is tollowed by S(:iﬂting of the consules. This is
donc by a solution of gzliatin ot the joinl of the top and bottom ports
of the filled capsile. Canuule-riaiing wachines are easily available.
Some of the mumufacturing houses print their capsules to identify their

products. Printing of tae capsules can be done before or after filling.
36. 11T, Liamds
Liquid prepazation: are stild ancther form of dispensing drugs.
The major adv uitages of limuid dosage form are:
a) when the active drug is a ligquid

b) liguids can be admivisiered in sn.all/) arge dose as required by the
hycician :




“ly -

¢) the d: i an waildle for abrorption apnediately aiter admini-
stiotion

d) 1 quid prepoerctions com bosweetensd, flav ted and made tasty,
Cooalytatin, bt aobe brey of the urae, particularly for
childven and old vursond,

In cpilce o the advantorer desoribed above, there are certain dis-
advariliyres of Tiquid doooe form vies
’
a) for a saw-le o Loen Vhprads sre bulkier, when compared
with thoe coli? e Corms,  Thyg mewdins in bigher coste

b) the duicriordtron of o Do antilootiosg v b and
hormorics it wach Luster in the liguid form than in the golad

dosa ;¢ Torm,

Types of Ligrid Dosate form

Liquid donare forms ore mainly of the following typeus !

a) sclution
b) emleion

¢) suspension

A oolution 1o made by dissolving o drug or diuge in a diluent or

wehicle in which it i35 wost soluble and computible. A solution chould

be clear and {roe {rom cuspended prrticles.
1 p

An cmulsion 16 o two-phane sysion prepared by mixing two immiscillc
liquids, ene of which b anifordy dicyow o) an the others  In order to
keep Lhig cmadsior stahte fop o conaidercble time, certain chemicals are
used which ave call~d wmad i Cyire; agentn, vz,

Tween B0, Spur 20, benw hoocium ondorvde, ¢l zcerylmonostearate, ote. The

moot commonly uned nisburat erulsi{ying agent iv gun asacia.

A Buspoasion, Jike the emdaion, 20 aiso a two-phase system in which
the solid druy 1. Minely oarronded into the dagued phases  In order to
keep the solid well cuspind-d, certain chemicnls are used which are called
sutpendine ageets, live sodyum carbory sethylecceliulose, methyl-celluluse,
carbopol (polyacrylic acid), sodiun aisiuate etne Natural suspending

aponts are gum acacia, gum trygananth ete.

General Procrna

The bacic prminsiple involved in the preparation of a solution ic to
make a homogenoas mixture of ile dru,':,/d:".x[;s in a diluent or vehicle.
Water, alcuhol, sugar syiup, glycerine and sorbitol (70,2) are the coumon

diluents in uso.
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Apart !rom tae achive drayr and diluents, otler cxcipients involved
are:
a) sucetoning agent
b) pr ervatives
¢) eslouring & ent !

d) flavouring apont

A swceteuing woont i added to make the preparation more tasty.
Common swectening uLente arc sugar, saccharin and sodium saccharin,«

A presareetios iu allad beoprevent sodd and bacterial growth
as the medin of a liqurd proparation ic susceptable 1o bacterial and

fungal coniumiration. Genermily uced presecvatives are alcohol, hydroxy

benzoalcs, sorbic acid ete.

A colouring ard flavouring agent is added to make the docage form
mpore usiiractive cnd wsceaptable particularly for the children. Only

approved colours are Lo be useds

6. IV, Ointnents

Ointricnts are coft, scmi-solid preparations usaally containing
L4

medicinal agents intended for application to the skin or to the byes.
Ointmants for chin arc callcd skin ointments and cintments for use in

the eye are called tophihaliic ointmentst. T7ni e Ve zheald be st rile
and filled under Sterile Conditaont.
Genecral . :°en of oirtiont ranuf sture

IV ic not pessible to give full manmfacturing dctails in this
notc. For the sake oi cenvenience, only the general method of ointment

monufacture is illuctrated.

Rrw materiads

In tle mamufazture of ointment, besides the active drug or drugs,
o numbter o1 olier rau materiala arc recascary to form the desired

ointmenis. These are, for example:

i) dilueni or base

L]
ii) antioxidant
1ii) preservatives .

1)  Diluents or t-nes

Diluents o1 bases constitute the major portion of ointments, and
influcnee tle abcorpiion or the drugs through the skine Various

typuo of buses are used c.

Lo
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Ta) Oleci mnirud pess  muinigte 0° ninaTal, animal or vegntablo oilej
8o uulv rarailiung lioudd pacafsin, lard, olive 0il, cottonseed
n{l nte.

b) Abgorp* con broor b wrony doeludos roliophilitc substanoces
such 5 wool !tat, Janali-

4 .0

0) Washabic bt iheae ase patar crnnsle buses wd onstly
removooio From skt byowarhing wivh water.  Goamon examples
ara p) rathylenn ycste,  They aro nomiatidlo with o wide range
o” active drugs,

d) Bl bhaet Mere are bwo Lypor of omuiaion bases, One
In whirh wites 0= wbe tntercas pasve s 0.1 in Lhe outap phasc and
ie called weoies i oft emludun and the othe. contairing oil in
the wner phare wid witor ir the outer phase 18 calloed oil in the
water cavlrion. arpia 6] W0 emleion dp hydrous-woul fat,
whereae aleniio acid-304m esuicior 19 sn example of O/'rl omuloion.
hn azent ohich helps an forrdne emalaion for toth oil and water
phasn ¢ cellod erateilying arent.  §.dicw lauryl sulplate is
an aml fying ryrent.

o) Wulriiviiy, warsii 1here are rome wwss which form oil in water
eoulsicn whes “upsd witn untar,  Bxs.pler are cebyl aloochol,
rtearyl o0 sliol, slyoer) eoncotoaraiec.

£) Silicon Va e  Awie 7rodn bielvuae producte which are related

Lo winerurs end ctota’s silicon in their molocule, Examples are
Bentouite, Yergum 2to,

i1) Anticxidiniyg
An antic o7 it i soaet.ree adde? 1o the ointment to prevent oxidative
deteri: ~tion. ‘he rosertion © oan antioxidant & however dependant on
sevoral fuctor: Vike ‘nedoity, irvituncy, roiensy, compatubility, odour,
digoolour-tion, #t:tilite wrd roiubility. Common antioridants are
Butylated hvaroxy “o.ume (3%, Duiyl.ted hydroxyanisole (BHA),
Propyl-gal'late 240,

111) Presorviiiyen
Proveivativen Lo pdiad 46 ointuents 4o prevent contamination,
deterioration ane rpoilogss oy bucturis or iwigis. Mosl common
presorvatives r a3 ers of p hydroxy benzuis aoid (muthyl ester or
propyl ester) (. suritric asid,

92 Parontonin

Parentora’ preparatiors oce steriic pharmaceutioal dosage forms

which aro edminisrersd unle Lr through onn sv morc layers of the skin

or mucous mer - wa s. Covaedly dhedr presaraliony are known as injections.

All

paranicral prapasaitonn sre sterile. Mhere are mainly four types of

paronteral procdusis cwogn'zed an Vhe Undted Stataes itarmaoopocia.




1) roraiann Clofade el P angecbione Thic dn the
most common {mvn fape rluesns pgection, tuline ingection, ctce
i1) dry solad amedrcoments ik ke« wolution upon the addition
of a naste Yo oaelveat o b hetorn sdiendonoroion, These are
mostly antyorcbs oepnd cbronn, s penicalian ingection, cte.
$31) wacpeniaen o or swdad e Licerntn ol Toroingestion. These
ars me.tiy Joags oot 1h.d) or micranioud fera n..~.g;;.
hydeocortiuore injusiion.
iv) dry, solid redeeasents which sield .« sacpension upon addition

of Guitonle v okicle o precatac pemacillin ingeetion,

Parentural preparaviorns offur the [ellawing, advantages over the
other dosa e formss

1)  Ahe parenter: route a: coaential for certudn drgs to be
whaoreed 1 aotive forn cepe atreplomgoein and nednysine

£1) it offeri mupre pruaectible abodTplinom, a8 14 io andepondent
of the vagarios o gastro antestingd ranction.

1ii) the effectave done con b wdre avcnritery selected and the
docired Lood conentrltione cn by vodained quickly.

iv) it io wandalory doaoeneTansion wege 2 unco scious or unco-
opurative paliont e vners oormn dinte action of the drug 1s
necosiary. Thiu 13 voo 2ty wolanved by uning the intravenouds
tecliniqun = one 0 the jarentaor.d aodtec.

v)  the intvaeorour, parents selome 2 o “ars the only method of
rapidly introociag Llood wolwre.

vi) it as the vly poonble o thotd wb Cleanisiering o drug, vhen
the patiewt .aandhle oo lite oodnan ty the cnstre-intestinal
route;  or canect retain b when adming stored vrally.

vii) the intrae otz and the ceboital o paronieral routes are

used to prosor oLl

pliun Gl ATy arpentaliy whers sas caned

release from o depet an needed,

For procassing drecs anie doue femen a largs nuroce of all types
of equipment e avoylible na coll it imestted caclly by developing
countrica. The great advaninge in tae proversing Aotivity as that the

game cquipuent cnn be coed coea 10 there do o change in the bulk drag

requircd, 1§ any sl LAl n Lot0Ren nnernony roculting from factors

already rontionad ~bove conrermang bhe st cboolencence of drugs required

-

and chan;ue 1n 100 jait vn of Goonarplaen o Trent puopie of any
1

oommunity. Arnexurs B oo the pewmerad Boonoabion ol precoREing

\ .
and pack o aing mioohiner .




4, Production of aimple bulk% drm kiartine i‘rom tmporied im.rerhmdja.te‘g
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38. 1t 18 possible to groun o nunber of tiuple bulk drugs to be made
in one multipurvcue plant trom late intoermedionton depending on the
pimilarities ot prozersern and operalions invelved,

39, Tho wajoer groups undere pynthetde dryy o woald b sulpha drugs which
and have chemical eimilarty and nee aeuslly produced with the

same type of equipment etarting from the same or similer chemical

intermedinate, In mddition to the sulphas there ars wany other

synthetio drugs which are claenif.icd aocording to their physiological

aotivity like anti~tubercular, anti-malarial, anti-amoebic, anti-

diabetic, corticosteroidw, anti-pyretics ond anti-higtamines, The
structure of these compoundv ir different from eulvhs drugs no also
is their method of munufacture,

40, 1t is possible to prounce a numter of hulk druge starting from
late intermediates using a multipurpese plant. A diagram of a typical
multipurposoe plaat is given in Annes W, The material of construction
is preferably glauss linecd sc that it cun withetand many corrosive
reactions. Ory can uee such eguipmen’ for producing a ~urber of
druge vhose demarids may vory with marhot conditiv.e by switching
from one intermediate to anuther and varying the conditionk of

reaction and reactants,
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PLANT TODCTS {NYI0 SIELICALS)

In naturc, a plunt synthesises, complicated wmolecules from
simple on. ; vith highly specific .cactiun wechanism . The
reactions involved are wither difficult or expensive to duplicate
by classical chemical methods. It the case of steroid hormones
the partial cynthesis of the finished hormones starting from a
very closcly relatcd naturally occucring product diosgenin, is more
economicul than its total synthesis. Therelore, collection from
natuaral sources or cultivation of dioscorcea rootl [or the extraction
of diocgenin has been undertaken on a iarge zcale and several
plantations have comc up in many developing; countries when the
climatic and scil conditions are suitable. So far, dioscorea root
which grows wild on the Hexican mountains, the Himalayan ranges
were collected for the extraction of diougcnin bui depletion
of this in the lower accessible rangces has made its collection more
and more difficult. The only sclution is scientific cultivation
of dioscoreca tubers and other species of plants like Solanum whose
berries contain solasodine as also extraction of hezogenin from
sisal waste which can also form a starting point for the synthesis
of steroid hormonss. Another exampie of this partial synthesis is
that of Vitamin 'A? starting from citral present in lemon grass oil.
India, Gu-tamala and other sub-tropical regions hav~ suitable
climalic and soil conditions for their cultivation and offer great

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

There are also certain phyto chemirals 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 very difficult
to separate. The product thus obtained by synthesis may be toxic
and have a different therapcutic property than what is obtuined from
nature. In the plants, these reactions take place ai normal bio-
logical temperatures and pressures and the type and quantity of
substances pioduced will he the one that it necds for its own
metabolism, hence normally free from toxic ingredicnts. In view of
these factors, there ic great demand for certain plant products in
the world in cpitc of the advanzes in chemical tochnology and
appearance of cheaper synthetic sulstitutes. Some of thesa drugs
extractcd 'rom plants obtainzd either by their scientific cultivation

or colleciions from their wild growth are as follows:
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St ryohnin~ and Bruaines

Nux Vonica, the dried ripe sveds of Jirychnos nux-vomica Linne,
yields Lho two important alkaleids etrychnine and brucine. Although
strychnine is a vory powerful oentral norvous syatem stimulant and
was uscd thorapeutically, 11 hus now beon replaced by othesr loss '
toxic and vafer druge. ‘hes: are produced in tho country in large
quantitien, wiinly for exp rt from collecticn of ihn seada frop

the foreale of India, lurar]l nd other countries,

Atropine, Hyoocyamine and Scoupeclamingt

The most characieristic phyeiological property of the Solanacsous
alkaloids is their mydriatic effact - namely, their ability to
dilate tho pupil of the eys. The eolanaceous alkaloids include
atropine, hyrscyamine and scopolamine. Scopolamine ie also used
as a scdative and a tranquilining depressant tc the oontral cystem.

4, There ia little doubi nuv that atropine as such does not ocour
in nature wheroas hyosoyamine dcew and because the latter racemises
very readily, hence atroupine 1p obtsined from the plant because the
hyosoyamine has isomerized during ieolation.

2, As a rirst etage extraoction of crude extrants can be undertaken in

developing countries, wherethese grow wild, for export to developed
oountries.

Quinire:

Cinchona is cultivated over large areas in Indonesia and in India

in Darjecling (W. Dengal), tho Nilgiric and Annamalais, in Madras.

The facturies attached ic these plentations in India alone, have a
total production capacity of 61 lonnes per annum of quinine and very
muoh greater in Indonssie. 3Cforts can be made ‘o increase the pro-
duction of quinine salts tc tha maximum oxtont possible for meeting
the growing demand from the rorei:n markets. Although the use of
quinine as an anti-malurial drug has dacreased, i1 is used increasingly
for the production of quiuidine, used ngrinut 5ard1nc ailmontse much

@8 auricular fibrillation and ventricular tachycardiay and as a bitter
for aecated watars and in non-alcoholic beve rages.
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HoL s HEAPIN WIS\ I BEAT SRS D

2o tronqui liger which

Thedaces e licewe ool v oo cleen. 14 1 used in psychiatry
Sorothe lressmont o clduonhooams and paranoza. Ite wido use in

Mrags aoonet by eertennie 1o nell o douvaedyia vosi boria is

coltivated in LT e sd e Tidio v Duovgactingr, Ferala and other

prosen amd reots o

thaal

'Y . . - . ! 0
Yoo miealn oot GU7L0 sesermne as againtt

e ted ooty G0 o Il prown in AT, kvtrastion

For Ala dsclolion op eennrprag i Falvly mimple.

Flentatyo: o cfccutiohind I Tndla o an Darfealings, West
Ly

dengraly to eriow e b Vg ovbint of 20,000 kpa. of dry roots
" e lreely weed ot rogsdrement s et the produsticn of

ree doone s crtracied Lt the Costeries - bpe in

s obles an Bomhiy, with o total sonual capacity of

S0 NGt e b pransinal T Lo L in the treatment of anocbic
dgrerliery wul n w Y casabieies in croactorants, emeticu, ate,
Sl lndi U el

Dol e wnivs Lor bhe oxlrtion o digoxin from locally

drcel damataly 1oy hopr oon ol

the

upoan hesbay.  In this case,

cultieet o ol doitalis and the application of modern

astentain

exeraction Lo Loty ary urayg

sary ior the irdigenous manufa-ture

reofer cndl s ey deco i Lt s heen mecersifully achiceved in
Laepasacae Lol prdens whieh v not s 1y suitable tor
S viticaser Lens A oueh dereaapiigr connt e os mry not be in a

potiticn Lo ouudate e e prmnriple, digoxin, they can make
4} : ¢ 5 1 .

orude cxtracl: ur evpor: 4o counlrizs waich produce cariiac prepara-

tione,

Col'fr

S, .

It siens vl der o axtencively eoun, saffein oan bae

extricted frow o womtue wes tan pronings with solvents like benzene

M ociloro crbiiee o et e i i o Tample procesc. Although
“

cedfetn sl ily i T Toovor e developingg countrics by the
SYncheriocLry Ulerl saoat g ou prel crene.s og naturel eaflein in
Acatelia oou pioparat on e bhe neeparaties of aerated 5ol drinics

R TSV T TPt TS Fighve pricad Geveral  achounits eriot
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fiohodring:
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in India neer Asnam ana Kerala statos vhidceh are tea grown; centres.
Coflee bt io wiothoo duree S0 ¢ 1ein crtroction and cailein 10

also a Lye-product in tin: production of deearfeinsted coifee.

Thic can be extracted {rom ephedra wnisch grouws wild on the arid
mountains o1t Hirslayas in Pakicton wnd A0shonistane It hus mny
uses in the produslion of colgh wyraps and enti -aothmallc prepteations.

Here also ihere iz comp tition Tron synthelic cphedrine bul nataral
! P

ephedrinc has certain prafercnced.

Soillarin: : ‘ |
The bulbs of sgquill (ecilia) grou irild in many sub-tropical |

regions and nced only be converted into crude extrast for supply }

to countries which ke this cardic drag uiich is very effective ;

when patients do not raspnd to digoxin.

Other plant products:

Iulti-purposz plunts for the extraction of the active principles
of senny, (laxative), bellodoana (colin), podophyl .urm (anti-cancer)
etc., ars also rossiblies The *totul‘ active principles of some of these
plant products are alrc-ady being exiractad in India and other countries
and a new unit in India envisaced, in addition, isolation of the actuve

constituents.

1, Therc arc many morc e¢xamples where developing ccunirics can make
use of nedicinal plants for cxtracting the active principles and
making cxtracis for converting to more sophisticated products in

developing countriee,
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53, The whilie tion of wisnphieihgon vy sreducte 3o 1, ked with upe
grading o abattoten in rnote evilan ans aetilags up of prinury
axtraction aentres 4n Inmed’s b cicyadiy of wieushtevhourss,  Thsy have
to be oclleoted ard £roren aud urefeprahiy crocsuad Lamadlately after
gn an’ral Lo ¢lawghterad,

sS4, For Irstance dn tle cung of dnenlin neoduction whinh I a0 cemsential
for controliing vha fubsirces 2 WA nuye o tavel lendinig Lo dhe
arditlion xnowr ce lebelan, dhe anopest e glanda aie pemoved from
cattle carcasars tmm dinga vy aft-r $he snimiln are slaughtered and
frozen below 107G, Inouiin 45 duniaed by vepeeted eYiraction of the
panursas with cold acdd dated »iztlor in specwnl minoing eguipment,

The asrtract ia filtered through ~ Yiiter pioey to remove bLicvlogioal
matitar ard 4ne alcohol soluti+r of dnnalin i concertrated inltiaily
through a spenial ~insdpg £1lin ¢ty o7 evaporator followed by further
rovoentretion at reduced pressurc in o vasuum e4iii, Chiiiing of ihe
plrcholic concentrate leaids {0 the diocration of ths restdunl fet which
iy remcved by flitvatieon, The inswin ie seitod out (rom tha f1lirate
an the crysatalline hvdruchioride cellsd thy sa’d oake. 7hias salt cake
is than dingolvad ir water »0d eoyntalline dan’in precipisnted by
udjustment of t¥- PY to the dussiecime point of insvlin, Similarly,
many active princirziee {ron giwidsn and ooeens o0 sliaugniered srimale suoh
as adrevalin sand olher horiois, pansreslln, jod2in and othar enzymas,
liver sxtracie can Lo tocovered, o e nmheen intestlinen catgut
required for surasry anid (ihar Lo wan S produced,  Many intermediary
products omnn %o obtained like oaclesivel [rewm apring® chord or woel fat,

hs)
Cholestrol car he used for 4ie & vl s af pfarnid horwones, or Vit. ™
b [}

v

Ha, Bile cean nlmo he uomd (o rodvidar Ve oot geonytrert frp

aynthesis «i hormenes, e4c, Mol o maey L iheer raw moterisls are
wasted and at the same “dme ravy demaric rewin ot Lihs inited resours
oces of mv~h produntn which ars prcivesd in cevelored and faw of the
developing countoing,

56, Bloloploals like mara, wvecoirag, 1 v i-inYirg and tovolda whish are
80 rsceesary bhoth for pronkylaxic nad Lreatwen' san be produced by the
putlic henlth laboratorier with v sisbiesie equipment, ‘Thege include
vanoinen asgirgh ot inny, clicdera, antierotuna gerurn mrd Loxoid, ontie
diptheria verum and toxo:¢ ang wrii-rable vacoine and tripla antigen end oral
prltc vaccine,
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To Anti-hicijc,

N L

57, Thete produsts are url:ve the asynthe*ic drugr produced with the
help of micro-uvrganiamy ueingr fericentation {echnolagy, Incpite of
their complete lack of chewic:) tirlaarity thay have anti-biotic
activity, i.e, thoy con interiers with the metabolic processes of
specific micrc~orpanitms in that o mrovth of these srganiomg
is efther vutarded cv cuppressed,  Mmijke Lyathetic drugs which
need a large numbor of chemicals and eomy,icatod chemical reactions
anti-bioticy rainly need nuirient media and c¢ertain solvenie and
therefore are more amerabie to be produced in developing countries
than synthetic drups provided Lhe t2cknoiogy and equirment for manue
facture are provided, and worters ave +raine? to maintain strict
hygienic and sterile coniitions,
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The Tarye ¢ 1~ yrodietion of antabioctios by fermentations
dnvolvoy. | v wivg iy snwabiotic vroducin, wroariom in a liquid
modiuic, e curresi mire picatn of the micro-orcanivm which
produnes tint pornicelor aprtiowctis substancs 49 chesen and
thun growm from the '«1'1V<:t- owliure stepiice to the fermentor
st:isso. whi o proatly de carriad oul via a deiies of intermediate
transfore from }/ﬁ’ SralOiy nneke fianod to good tanks of;
Inoreesing /s st Finrily 0 the Tooaenior. avh vessol
oontainy a Jiquid rodivwn with auifinient nutcients required
for the optimw grouih ol Lhe orgenisn end o iransfer of the
growth fros = maaller oo b Yeopger fank 18 onrried out at
5-10% of s volvrs of 1he lurgns vegpal, ALl tranafers are
mAds under ancptic »oditioss and, in facd, ithere are
facilitice not ouly o wlean siorilizetion of ihe vemsels, but
8110 ail aullers Drop bhe ionks e soptinuously exposed to
flowing elocm 1o v w0 provont dortamiaation of the hroth by
other oranionse  he 2lany amipment Je mede of iron or
profersbly o1 t.adiices ntesl, nnd tho tanhs are quinped
With reohnrint Gpdiniae oed dip tubes for aeration of the
brothy no s <o citiit n3form growih of ihe micro-orgenism.
Aeration .a carsied o b+ th "onpvesind adr which is first steriliged
by filtraticn throush titrble wiiridge flidcors
before ketn: ponasd ‘hoagr e sthered broth.  Strict temperature
oontrol it all etazen «f the Jrrentation 43 maintainod. The pH
ie alvo coni-olled Lotum ar nirrov tanges by the addi<ion
of @olis or batler caltus. e fermentor his sampling devices
ro that the urougruns of Tum feraotation oan Lo mondtored by suitable
analyticid prosedeon vidoh dupend on the type of fermentation
velrg cacrisi aut,

Onoe anilyvical arsav indicaten that the antidiotic oonocentration
in the brolh Loy =~acke? en optimum, the batoh is harvested.
Usually ths wrtibintic 4n ‘n codution o the broth 4a filtered to
soparate it .ren tae rycotl. whioh are disoarded. The filtrate in
then gclvent evt-(:tac te seolalo the nntibintic and the subsequent
pardfication piovedors: & pend o2 the nuturo of 4he antibiotie. The
attached [Jow fugrius (Lonexvi. J.; nrhow the sieps involved in the
fomentation L1l Jecevary of “etraoycline tase wand the formation
of tetrcyci-in Yydrocideri e, Iy cen bu seen that tetracycline

bage i ' olotod foo i~ Plitre‘e na the calofam oonplex and then




|
converted back to Vuse, Mot of trr nbihiotier nre mam factured ‘
by fermentation, However, chloramphcenicol (Annoxure ¥ ) amd some ‘
of the new:r, semi-synthctic penicilling like Ampicillin arao produced
industirinlly by ~hemical methndrn,

60, The enclosures give pencral clateification of cquipment roquired
for basic mamifacturce as also of process control instruments and

laboratory inntruments for quality control and product development
research,

61, The major raw materials required fov antibiotic production as l
given in Anncrure,.C,. A more detailed list of raw

materials grouped drug wire in an alphabetical order is given in }
Annexure -F,

e L N
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£, Preduction ot chemicnd
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intepem-aintes for

fynthetic hia
For the Lasic production i druri trom locally availatle raw
materiais, an integrates sevelonprent of all the chemical raw
materiale for the chemicnl bas~d indedries 14 nezessary,  In
devolopiry emntriar, 4ho exransicns that thle prace in the manu-
farturing of basic chomiezl: ma alio in t5¢ chemical based induse—
tries including drvgs, have o te livnked o the ctam of producing
intcrmediavy chemicals woaeh &0 bt s luriine coint of chemieal
based industries. Ir other werde +the drvelopment and production
of the chemical intcerradiates are L ceries of oxercises on import
gubstituiion whizh has Lo be progeessively cchicved, Thie step can
be undertaken as more and aore sanic climicntls vecome avallanle and
the exvansion of chemir: ]l bhreed industry wxken 14 nosmible to set yp
economic units oi' produciion of the intermediates.
There are many coprodunts thii will te iavelved dr such manufacture
and they vill have %o be found nraper uses in allied industries,
Thie is a contiruocus rrocess and 1s like solving a gigantic jigsaw
puzzle and inroilvey not oriy devejiopront of drug industry but also
Dyes, plastics, fibres, symthrtis cabber, perticides, etc, The
basic raw matrrials involved are +he chemicals based on alcohol,
coal and petroleum,  Thic miyis thas o+ only tlege resources have to
exist but units et estabiiched £r making alcchol based chemicals,
coal bascd chenicals and netrochemical veforavre and Crickers,  Such
developmenty are not porsible when these reccurces do not axist or the
country is not big encugi fer undertaking such projects, This can
only be solveda by regioial cooperatiun betwne:n courtries which have
the rescurces ard ueotline up of re;ricnal units located at the most
convenient centres, whoie production taen ~an be shared by the
different countrice within the region, Erchange of chemical inter-
mediates prodused where natural faciiities exist vetween developing

countricse can a'eo be eaanined ns an aiternative,




This pr-blewr 1o not so aocute in tho produrtion of antibiotics,

plant producte and thowse baved on sa‘ual bys products, The nutrients
required by tha antibioties industry are mairly sgrioultural produots
and their pupply is dependant on overnll ngricultural produotion. The

other raw materials such ss solvenis, precursc:s, {ilter aids, eto.,
are not diffiocult to imort from other producing countries at reason=
able prices, 8imilarly, plant producin nve based on local resources
and with the required olimativ and woil oonditione, oan be cultivated
ot if they grow neturully. collected from wiid wources. Animal
bys produots need propur organiration of abbatoirs and colleotion of
glands,organs, #to, and their storage under proper conditions to prevent
the deterioretion of aotive principles, before they are extraoted.

64. If proper attention is given, theme produots can be undertaken
by developing countries much easier than chemical intermediates to enable
the production of synthetic drugs from basic rew materials,




g, Frodust'un of rachivesy tnd omvipRant

i3 1or producite  of duinge {orms

(id) For protued o of aroen fiue backe thoninnls

65. Thags orm o pari of the cnginerring nduats, as and these develop=
pontE can theret:e ha wndertskon cnly whore teivyly well developed
Fng:neerung J9G W Trey e¥iog In tre onuniey,

66, pere wpatn toth eslividy oe poutable i there 15 an adequate
dewand Trom the, chomical and clemic ) hosed Lrdusicies end envissges
rapid dovelopmentn egpentally in var fro1a of Ayes, Gruss, pesiz~cides,
fertilisra and netrce=therncal=, Tan type of sguiprert wider Lroad
neadings ave riven in Anwsesure K.

Fguipment recded cur bo elassd il we e four muir 2aiegos icss
(1} pharmaceutics! proseaving asd peckamng nachinery,
(i1) Lavsratcry and resawrch irutuments
(443) chenical plas ann sackinery insluding syeciasized equipment
for semvices and uti'itle,
(1v) procesu control Listramenio

67. Uader each of lawe: calesorles s a lavgs variety of eguipment
snd instrumer s. Tt wiil oe neczesiu f te have o furthor breakcown of
tha different Cigugnries tito amiividue: %y eo Jdepending on the
expancions enviwarcd in {1 industrice teo study in detail the present
gtatus and future needr,  Than wiil be very muck depecdant on the
develonient of Jonuuiteney, prisers engineering and desiym snd project
management ir the cowntrr.,

68. A‘ter having arcived 4 tho picosalle vequiromerie arise the oroblems
of 1=

(3) celectiua of location
(31} selection of right proe«s and kncw how
(113) plannang for tirimce
(iv) dotall procesu enginecrirg and desigm for squipment and plant

(v) procuraneat «f 1okt materials and rlanning for equiypment
fabrication,

(vi) Manpower plenting, recruiinent and training
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(vi1) Installation of equipment
(viii) test run and etarti up of plant
(ix) regular routine production
69, Buch an activity presuppuses that thec oountry hae capable

enginee:r with cxperience in e vericty of desim andé development.
aotivi ties,
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AXII: FACTORS AFFTFECITLG THEE DEVILOPLIIT CF FUIARLACIURICAL THOWISTRY IN DEVLLOPLLG

COUHTRILS

t. TRATINTIN OF TICIVICAYL PRRACI L

- 1G. The Pharmaceutical Industry necls besidcs people truincd in Pharmacy

and Pharmaceutical Technology thoze irained in oiler disciplirss of science

as well such as Chemistry, Chemichl Engincering, Pnaniacology, microbiology,
Engineering, etc. Many developing couniries like India have also

institutions for these purposes and their Syllabus and Courses of studies

will gerve as a model for starting new institutions in other developing
countries where none cxist today. Institutes training in branches other than
Pharmacy and Fharmaceutical Technology will have to be comuon for other

chemical and chemical based industries as well and presuapposes that corresponding

developments in thoce branches are also taking place.

7t. As the training of personnel will take conziderable time the Industry
will have to be started using perconael who have obtained training elsewhere

and also possess some practical experience.

72, Once the training institutes couc into teing th2 cualified people should

be absorbed and given in plant trainine to give them procticsl experience,

73. Managerial skillc are very important for the Phzrmaccutical Jection and
ghould not be negiected. Maintenance of Hygieni~ Conditious throughout the
factory and Ageptic Conditions wherasierile premarations are mauds, requires
a lot of descipline being irctilled amorg the employees. Therefore, it needs
greater skill to manage Pharmaceutical iactoriss than other Chemical Factories
and entails higher responsibilities. A good training in management

techniques and control of labour are therefore cssential,

f
|
|
|
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2, _ PROMOTION Lot TTST0 N0US WOTTS OF 1TSICING

14. In developin: countrics a large portion of the population

cnons systein ol medicine, It would o a

depend on the indi
lon: way in weeting the nedical aceds ol thece e mtries 11 sone ‘r
of Lhe rdin~unen ased wade. these syostens uer: ctiwdardiced and

up-oreded albor oopropne sceraenin,; pro o uvane. Incorporating modern drugs with
indigenvus drugs hat als. helped. In addativn v deiverwining Lhe
efficary of the nroductr for the ~urnnse for

which tnny are presscribed it will wloo e neceunary to weed out
oy acceless peeparations thet hoave come 1ate eaistenee and

have been vesponsible for cxploiting the ullible publics Thoe

nethods to Lo wlepled by di"Terant counirics will not ve the

sanie but w1 exaaple of wiat stepn Inmdia 1o taling in thas
direetion would give oom2 indication to other countrin: as vell
a3 to hou vest thcy oan use theoe systeor s of nedicine nore

eflectivelye The exoe orle 1o illasteated cclou

75.  The developocnt of Indrgenoas Syste o o Tedizin: has
guaned 2 cousldemcle toopo sinse Indepindonee. The Goveraroeont

of Indiu Luve been providing projocescive tunds Juo the develop-

ment of the Indin Sy terw of lMedicine, incliding Aprurveda.  Due

to popalarity cf the Ajuarvedie Systecs of Nedicine arnongst the
rasses, the Jovermnent o Tndic have deorded thet cerentalic

medicine (:)1lopnthy) ~nd Ayarvediz, Unuii ond Homoeopathic systems

of medicine should contribute towurds the develonment of the

Hationni ilerdth Zervices in the countey. In wdiation, Indian Systeas
of Medicine have also Lecn resognised for purposen o reimbursement
of medica) treatrnent under the Central Services (fledisnl attendance)
Rules, 1944, IFacilitics for Ayurvedic trecatment have been provided

for Cl G. Ho So bc“efici .'!I‘ieS.

Trainin: and lesearch

76, A Central Council of Indian Vedicine was established by the
Government ot India by an Act of Parliument maiuly to ecvolve uniform
standards o cdusation 1 these ayntens ol medirine and to maintain

a Central Register for these systewa.  The Council has already
prescriced nanuma tbandacds o0 cducution tor ayaiveda, Siddha and
Unoni.  hes: stadards are likely to be intredaeed in all T.5600

colle, i shortly,



1. Praides vav full=rledced poot-geducle iagtitutions an Agaiveda
at the Banarnc finda Univercity, Yaranani, and Gajarat Agirveda
University, Jamowyaz, there ot 1) pist-graduc te departments in
Ayurveda, tve In Unw i and w0 in 3iddha fvnctioning in Andhra
Pradesh, ¥e-ala, Mwikya Pradeni, [t rashira, Pnjab, Hajasthan,

Tamil Dadit, Uttar Pradesh, Wost Bongal and Orisca. Thene institutions
and, depirtments tiun out avout 150 post-graduates cvery yoar. They

gpecialise in diffcrent branchen in thece gystons of Madicine.

18, All tho rast-graduate onntitubions wad departnonts are wholly
firanced by thoe Government of [ndi+ and undergraduate collegos are
cither financed or run ny tho Silate Joveraments, The Government of
Tnlin have aleo provided particl financial as:intones to 1. colleges
run by veluntary organizations wnder thase systems of medicine for
conatrustion of culleg: butlding: and purchass of erquipmont, ectc. 5o
far Cinancial assistance, amovnting to Rs. 3) lukis, has bean [iven
1o the various under—graduate colleres ran vy voluatary orpanizations

for corstriction of rollege twildings and purchase of ermuipment, etc.

) Thore are, af prousent, 63 colleves in Ayurvedi, one in 3iddha
(e ' F 3 v '

and 12 in Unaal. Majorit; of Ve suileges o: sdywiveda are affiliated

to the reapsctive Uticerzities in the Stzte in on ich they ara ectablich:d.

liore than 2,000 Ay irvedic, Siddie nd Ieni rraductes are coming out

overy yunr from theue insiitutionw.
J

g0, The Ouveerment 27 Loddn have autabliched a Hatioal Institute
of fyurveda at Juipar and a araal Institate of lowoeonathy at
Calcutti. Similar Insti<a os in Naturopathy Siddha, Unani and

1 '

Yoga har aleo Lren crtablished a2 a logistered Sociely in Delhis

£1. A fentral Council for Ressarch in Indian Mecdicins and Houwoeopathy

oatablished a3 cn auitoncmous body i engagel in intansive research

in tha different Tields in the Ayarveda, Unani, Siddha and Homoeopathic

modioines, including yooi. Ths Central Council has establiched 15
full-rlsdged rosearsh institutions for currying ont multi-disciplinary
rosearch. Apart from thece, avoul 120 rascarch cshemes are Cunctionir
in different paris of the country wder tho Counil. The Council

han ales taben upy et oflos onhones, Drwg itrsearch, Litorary
Resourciy, Clinical Rmscarch, Mabile Clinical izoearch and Survay of

Modicinal Plante throwshout the country. Tho Council hay finalisecd

¢
3

td
>




woriddn s nlialrds o0 A3 preseations, prepired 5,033 didentilicd

herbarium shectr, celtivated sboul 1,02) plarntc in cxperinmental
carling, saeocyd Jloay 100 Jorert divicion awvean of the country
for the cxplurstion f sidres-boomient wealth and eollected
abeat 1,500 foliklone alouue,  Uoswie, the Counsil has prepared
an Ayarvedic liadiecol VLt osopdt rubliched Loolks containing simple
remedices in duncco, by, Ui nd Hidasn Sor common ailments.

A similar o'l in Ayuve ! isoundar peblicalion.
82, The faut voloes o0 the tradsred dyarvedic Formalary for 444

compound forrulations an-been Tinwlised and is under publication.

The Unani and Siddha rviwuleriecs are nloo being Jinalised.

4 ~

83. Tihe Nuture Cure Alvisery Tmumittes in the Union !anisiry
of Health and Yuwrily Tlouning is reusponsible Tor the development
of Nuture Curs.e Granic heve teen given to avout 30 lature Cure

Centres for ncture cure rescarch beds and training.

84. The lnarmisopoeicl Loberatory for Indien ledicine was established
at Ghaziavad durin: 195 vith 2 viow to work oat standards and
develop testis for Lingle drugs and compound preparations used in
Indian Syst:is oi liedicirnee They hewe already developed o small
museum of medicin.l plants which widl Janilitate identification
of drugs used in L Syciors of IPedicine.

85. Alizost 21l tue Stite Gooeramonin hive estallliched their owm

an

pharmrcive ol indijeaces aodsctace Lo weul the requirements of drugs
for their dinpensarisz ~ad bhospitales In zddition, more than 600

privately . pharmnei: o oorve aure fusilioning in the country.

86, The TraZ Control of these syst2.s 35 boing onforced by the

State Government anlr ik Drase sed Corsnetics Act

87, In addition to vorious heupitals and dispensaries mentioned
carlier, the Goveiuront of Lidin huve aloco entatclished § Ayurvedic

and one Unini di.rensasy wder the Central Govermeont Health Schere

at Delhi. Ayurvedic Units have teen set up in Allahabad, Kanpur,
Calcutta, ladras, H~gper, Bowbtuy and Neerut under the C.G.!LS Ayurvedio
dispensarics are ~lue funsticairs ander the Coal Mines Developuent
Authority and sioployeos Slaty Inmicance Schesc.  The Covernnent off
India have a’ro ool vp the ooyt Govrmnent hdienl Attendance

Qules 1o provide wn2 e wrics o tunbarsenant o) erpeaditure




LS

inourrad by the Contral Govaernment employces for their medical
attendunce and treatmont and of their families in non-allopathio
8. tom of madicine.

Futures Prosramme

s, It has besn deoided to amend the rules of the Central Counoil
for Resoarch in Indian Hedicine ;md Homoeopathy with a view to set
up five Boards for Ayurveda, Unani, 3iddha, Yoga and Homoeopathy
with a view to give an autonomous status to these syatems.

89, . Apart from financing the existing poat-graduate research
institutions/departments, Government also propuse to establish in

the near futurc two more post-graduate departments in different
States.

90, To cater to the raquirements of drugs of these systems and
t0 inorease the all-round availability, Government propose to
establish a Contrul Fharmacy at Ranikhet as a Publio Sector Under-
taking. The Government alao propose to give financial assistance to
8tato Governmentis for development of Pharmavies and herb garden,

etc. in their own states up to a coiling of Rs. 8.00 lakhs per
Pharmacy.

Plan alloaation

91, The Planning Cormission have recommonded an allooation of Rs. 635
lakhs for the Ceniral Sohemes relating to Indian Syotems of Medioine
in the Fifth Five-Year Plan. In addition, an amount of Rs., 450 lakhs
has been approved in thc Fifth Five-Year Plan under the Centrally
sponsored schemos for the upgradirg of departments for post-graduate
training and research in Indian Systems of Medicine and development

of pharmacies and herb garden. Besides, an amount of Rs., 1550.07 lakhe
has also boen provided in the State Sector for Indian Systems of
Medioine Schemes relating to eduoation, mediocal aid and pharmaocies.




3o Repulation of 1mnorts and srice controel “ad Dictribution

9o, The inport ard price poRivies of the country will have to be
iramed and revised {ros timo to time te asnist in the inteprated
development of the industriec and noi to come in the way of rapid
imdustrinlization of ihe country. Where production has been achieved
using lo-a) raw saterialy 1mports of the concerned finizhed products
should be progressively rodured. Where 4he «dustry icoin the early
atages of developuent and is unable to nret the full recuiremnnts
the imports should be restricted to only meet the balance requirements.
This in no doubt a difficuld job but there are many ways of achieving
it. One of the solulion: woruld be te¢ canalize the imports through
atate owned orranivations,of products already produced but not adequate

to meet the demanin throuph ntnte ovmed traiing or manutasturing orpanisation in
case these products are made by thz ‘'atter but are able 40 ncet only nart of
the denand, An the prices of srocuct s locally produced will in
the eariicr stages ke higher due to various causes, the prices should
be nocled with tro 'mmorted praduction which in turn will benefit
the consumcr, Bulk buyins by sinke owned nrganizations of products
not adecuately produced or 4hose which are likely to be over invoiced
will help in obtaining them at lower prices than they would have
normally entered the country and restrict the imnorts to meet only
the needs with .ut discouraing the local industry to operaic to full
capacity or exrmari produrticn, 1T there is o tendency on the part
of the local incdustry unler a proteated market 1o make excessive
profitu a system of prlee control ghoald be introduced. In the case
of packaging and formmlation activity it chould be based on the coat
of raw materiuls cuine inlo thein mannfucturg racking raterial and fixed sums
nrp{vedat, for each of ¢l procescing operation involved as well a5 a mark up
en the ex-fastopry cost te cover oiher expenses like marketing,
promotion and profiis, In the cate of basic mamifacture the price
of the bulk drug should be arrived at based on cost of raw materials,
production consts and reasonable return on nvestment, This pricing
chould be such as to give more tneouragenent for basic mamufacture

and not ctep the unita at mere formmilating activity,

93, As an exaxple tha liat of items whose imports are canalised by

the state arcncies and by thn =tate owmed pharmaccutiecal soctor in

——

India are chown in Arnoxury oo .

.
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4. QUALIEY 03 MK OF_THBORTED AND LOCALLY
MANUPACTUL DTG5

v v~ in oiote ol e 5O

94, The overall aim of fhe diuge econtiol orcamazation in a. country
ghould be to infunc o sense of corlidennte an the qualaty of druge
that are mimufactured by {:ving, wobturihetanding the pize of operations
of the unit. The intorests of patients are of paramount importance
as its aim 13 to cure the patients quackly Ly adoministering thosae
drugs in whoge quality the medical profeesion hag confidences, It is
the responsibility o the drug control administration, both at the
Central and State levels, to oncare that the quality o drugs manu-

factured by all [ime is wiiformally satiefantery. In the case of

drugs, a little lotitude shuevm to a manmufacturcr may spell all the
differonce beilwcen i1ife wund denths  Conrcerted c¢iforts have tu be made
by the Centre and the State Uovernments to maintain uniform stahdards
of inspection, liccasing of drug firms and the weeding out of firms
which are technically or otheruise incompetent to manufacture drugs,

to enable ‘he medical profession tu have full confidence in the quality

of all the drugs that are evailabis i the country.

95. Qual:tly control of drugs assumes considerable importance when ue

have to compare the same drag made by dij'ferent wunufacturers. Units

in the industry muct have a buili-in syustem for quality control right
from the rav miteriala to the finighed stage and also the requisite
organization Lo frequently study tho siability of the drug when it

moves in the aarket snd Tor recalling any dmy; 'rom tho market from
diftorent purts of the country whenever nececcary. Units in many '
developing countriea lack theee couential facilities without any
built-in guality control and withont any regard to the keoping quality
of the dru;. The result 13 obvicus.  FL is nol cnough if o diug
complies with ihe standards when it {9 made hut i1 io equally important
that its potency is guuianteed when it 1o comsumed in any part of the
country and under varioun «=limotic conditions. 3Such a quality control
check can be entorced only if the officer in overall charge of the organi-
sation and the Drugs Inspectors huve the nccessary background knowledge
and are properly trained. FPFrequent inspections of manufacturing
establishments and otability studics of products and enforcing stringent

procautions at the firsi and subsemicnt inupections must constitute the

most important dutros of such oflicers.
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96, The technique ol muwtcturing ¢rics 10 bucoming mor: and more
highly specialised ard somplox and neuor tecliniques in manutacture

.

and testing of avosr Wi Luing ontrose oo cortanauvesly.  Grganized

manuincture of Juwgs oi liga poknsy bes cecatly increared the social

responsyuilit, ol tho bew, Dontesl Crpanivoation snd coupels 1t to

excrzise rim) contre! over the wnt.ces of dres wanufacturers and also

acl as an adviner ‘e tae ardastry to Tlroc For constant linprovement

of its peiforronce.  All thesn need an axpert in the field of drugs

and the responcivili’y samaon @ Ase1 Tod Lo peroonntl whose competence

ia this complex field 1 goestiinableo.

Scope oi the Drvies 541 Sociwtics Ant

97. "Drugu Control" iz a socia) measire intended to ensure that the
coumanity at lurze obtains drugs of stand.rd quality. Witk this objec+
in view a Drursc Act shouid be on weted, the lee under it framed for
enforcemont of the logizloiiune The Ast should regulate the import

into and manufacture, dirtribution and sale of drugs in the country.
? ¥ J

Control Hechaniarm —ad Jivicion o desronsibillcy

Central:
98, Under this Ast, the Central Irges Standard Guntrol Organization,
headed by a Druss Coutroller should be responsible fors
(i) Contoulling the qualaty of iuported drags, and drugs
woving i later=3tate Coumerce
(i1) Co—ordarating the wstivities of the States advicing them
on natters relotiuge Lo the unfomm administration of the
Act in the couasry
(1i4)  tari v dour reuintory nensares and standarde of drugs, and
(iv)  Cranting approval to 'iow Srugs! pruposed to be imported
into or manuracturcd in the count ry.
Statesn:
99. The State Drug Coniiol sathorities chould be responsible for
controliing tas gquality of drugss munaliotured, sold or distributed in
the country. Tii contro. {5 exer:ised throagh a system of licensing o

manufacturing and s3le premings through Deuss Inspeators.

~
[
-




100, The officer in over-all churgo of Drug Control in a State con-
stitutes the king-pin uf the Orpanizotion. Ke should be rosponsible
not only for en/ rein~ tha quaiily oontrol messures over drugs but also

for the development of the dmg industry, having rogard to the raw
materiuls and natural rumourcos avaliable in the oouniry. Lack of
adequato technienl kncwlnedgs on the part of the top officer will
recult in ill-~puipuad and ill-organized firme being licensed to
manutacture druss. The cheak thnt 19 exporienced over the first
licensing or the removinl of licences datnrmines the quality of pro-
duots that are turmed wut by the firm though frequent inspections of
the manufacturing firme are “loo ncoessary to ensure that the quality
control diesiplire in ingreincd in all the, personnel wosking in the
firms. Considurir:s thuse aapocls, the need for laying down the

qualifications for the YLicenwing Authority' needs no emphasis.

_ _The qualifications
raf, the licensing autliority in cach State should be laid down in the
e and Coometico Hulos ana at neoeseary on enabling provision should
be introduced in tha Diugs cnd Comistios Aot for this purpose, The
qualifications ulnld e 4lie game 28 thet requiied for Drugs Inapeotor
under the Drugs aad Cosmotios Rules, the idoa being that experienced
Inspectors should te mad» eligible for appointment as the Drugs Control
Aathority.  The overall suihority in the Siate should also be the
Controlling Authority' for Drugs Inspactors and no Drugs Inspector
should be pormittud to inetiiute a prosecution without the express
order in writing from thae 'Controlling Authorityt.

101,  Apart from laylug down the qualifications for the Licensing Authority
the licensing rirms, tha Licetsing Authority should bo guided by a small
technical committeca which among othars should include a senior officer
from the Central Druys Control Organigetion. It would be even better if
the licencing of drug manufacturerc in each state is decided by a Board.
This licenoing Board shoull consist of /1) Drug Control Authorities of
the State ooncerned; (41i) Drug Control authorities of the Btate in the
region; (iii) a menior reprcnantuiive of Drugs Control Authority of

tha country. This proceMive of noroetiing applicantse for manufacturing



Tivencow wade oo 20 W s weedsins b 1 nes chich e incompotont
or ill-caquipped to m. iacture drugs and aloo obviate inter-ctate
compiatnte, The v lerers of dngesiaibloec including glucose colu-
tions, anti-bittics, ric. (Schedule € items) chould =0t Le licensed

1o wiznufactur: wilnse they have their o arvangenonts for testing

them.  Other ttens - non-g-hedul: C 1tens, may be permitted to be ot
tosted by sanaTicturers theouch commereial laborvatories.  Such commercaal
laboratories choule Lo required 1o maintain efficient standards with
regard to lochnen) wtalT, eqaipsent and onvironiaonts and chould be

approvad by 1hn Druy Control Orgunization at the Cenire.

102, The Drug Control Organisatlion should bLe divorced from the

103,

Directorate of lcdizal ang/or Halth Services and constituted into

a scparate depnartment funntioning directly under the control of the |
mnistry/ﬁ-}pa."'t.'nont of Healthe Buch an alignaent of the Irug Control }
Organication ©»ill be sonducive io greater co-ordination betwcen the
Govermnment and tne Drurr Control Urganization, eliminate delaye that
are irevitabie in an arrwingenont vhere the Drupgs Coutrolloer functions
undor gousene clse's conlrol ond help in answering the criticism that
the pover lo licouse drm; manulactursing finms iv vegted in the authonrmty i
that alco purchases -ups. l

Adequate nwrbe e of duly oiadificd Inspesiore on attractive puy seclos

should Le wppointed so that there would be one Innpector for 200
Belling prendczes Houovery, more appointment ol Diugs Inspectors without
consomitant efrorts to bring their technicel knowledge up~-to-date will
not help in tonin; up quality cont. ol measures. “Drugs" ic a field
where inaovations in Lhe techniques of manufacture and tesiing drugs
are o daily reniure and it the wnspectors are not conversan! with them
they will cease to coimund the 1eapect of the indastry which engages
top-grade techinical personncl. A progrimme [{or training Incpectors

has to Ve organiz~d by the Centril Diugs Control Organization.

104. Hore exnortation to the States advising them to build up testing

facilitars will not have the desived coffect. The Contre should acsist
the States in duveloping combined {ood and drus laboratory by extenling
financial ascistance 1o thome I° such Statos ack for financial aid

from the Gntee [ur capondiag suie ol their departmentis, the Contral

Covernment should consider sush copicals favourably.

3




105, The Staton notula conobiinte a legal- wweintoudigence Gell for
curry. o on tha o o PR STEIE BTSSRI B PERN AL SO feoeqa ad-tions
satting focdh the wamer an ghich Lo ooy oion woinsl sparions drigs
ghould be oveaand oo glven wipar Aol The Souirnl Govarnmont
chould acnict the States 1n osvauiving thls comp adon by extending

financial assictance to them. !

104, Thero is 2 nonu fFor maintainiy: ~lose contaet with the medical
proiansiun, consamer grwonpt ol . Unicus this condant ig cotablished
the pablic may nol Lo nware ob the ,overnmental ef Joris that are

being made in thiz lirsstion.

I

107, binlintinent the cn-oporodion of the oablic, the membora of the \
medical profegsiog and otheal gocinl wuites tach as Consumer Councils
etc. in tigshicnin; doy, control mrasuras ar ! in comeatiig spurious

druges sheuld enga She ats stion of the Certral and State Governmonis.

Sparions o e Yool concsdod

vith i G g a/sinst then

|
P e

1¢8, The tepr Mipuric . Seaes doey not gpecifically enaar in the
Drugs and Commetinn inte  llowever, the torm 'migbranded drags? covers
what i& coomonly antended Ly the tuwria 'Spacivus rrogts In oricf,
gpurioun dri ;s would inclodos

(a)' A drug whors Tuvol shows oy 0 te mnafacturad by a fimm
which {u nop-aaastaod '

(b) A drug unian 15 round to be difrarent from what ia claimed
o Whey e

(¢) A drug which i saniaciur. by a pariy wther than the
manafacturer shown oo the laiel.

(d) A drug which s a clame oo ourable imitatien of a well
sctublizhed dme; or crand of drog and which is likely to
deceive the consuner into ke belief that he ie buying
the established driz or brond of dmy

(e) Dafeciive drags which ave ireatcd in such a munner aa %0
connenl ihe daaee ov defants of drue vhich are made t0

appoar of bottor ropeeater therapnebie vadua than tuoey
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really oo (T sition o0 vt ol wath ot o vterral
ana labelled ag pure pernicillin of ccrtain potcncy ic a

case in point.)

109, "Ouv-vtundard Drus" are those yhich do not conform to the ntandards
laid down in the Drage und Coumelins Act. lhile the manufacture of
spurious drugs is essentially a clanceestine onerabion iadulged in by
unliccnsed manulacturvers or deale rg, cub=siandad drass nay be mana-
factured by licensed nannfasturcrs.  "Spurious dreurs" is a law and
order problem, just like .ny other illegal attivity, such us counterfeiling
ol currcnny or orug;ling of banned articles.  The Dvis Iaspector wh ose
primary duty ig to cdusuie and assist honesti and ethical drug manufacturers
operatin, against valid licencec to improve their gualitly and periormanze,
is ill~cquipped tu taskle the prevlems of spuricus drugs on his owne
The reason fur this is thot the nanafanture of spurious drugs is mostly
an under-cover activity and that tor irasking do:m the hide-outs wvhere
drugs are faked, the operations nliouvld start from the end of dealers
who are suspectud to be sciling or distributing such sparious drugs.

The activitins and the oxtemal ?Contuets' of such denlers should be

kept undur surveillance througn plain olothes walchers or policemen.

From the 'le.ds' that aie obtained, the hids-out where the drag-faking
activity 15 carried on should be traced and raids carried out by the

police or th: Drug Con'rol Organiiation with tne nelp of the police.
Proserutions may h.ve .. Uo luuncheld, in many sas2§, simultaneously

under the provisions o the Drugs and Cosnebico Act, the Trade larks Act
the Penal Code otc., 8o as to easure that the accuscd does not
escape clotches of a single lepanlation on technical srounds. In short,
the campaign against upurious drugs will Le effective only if the Druzs
Inspectors, apart from beang fully conversant with the ins and outs of
drugs manufacture and tostang, are also well-wsquainted with the provasions
of other lejislations such as the penal code, the evidence act, the Criminal
Procedure Code ctece, and also know the pit¥alls in processing prosecations.
The cecret of succesu of the campairgn against spurioun drugs lies in

the maintenance of close liaison with the police uuthorities. Thig

implies that an 'Intclligenca-swn-legal? unit mast operate in cach State.
This orjwazation chould consist of 'walchers' wio would be well-conversant
with the drus trade and its practices,  As already stuted above, ruports
of movenents of cpurious drugs are wore frogiuent in the State where

drug control has been lax, The information given to the states about

the positive clues relating to spurdious drugs, such as the nawes of
parties dealing with spurious drugs or the areas where thoy move should
be taken note of and action taken quickly,
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5. Regulation of new production facilitie: for forrmiation of
drugs and oraic bulk o Auniden

110, Av an industry the pharmaceutival soctor falls entirely in the
category of a ohemical bosved indusiry. In developed countries ihe
pharaaceutical industry han come into heing after the chemical
induetry and engineering industry lave acouired a base from whers
they could meot the needs of drug manufecturirg unitmn, Howover, in
most dovelopiag countrico the cheminal induntry or the packaging and
engineering induotries have 1ot reached a stage of development when
they oould feed the pharmaceutical pector vith many of its requirements.
The pharmaceutical industry {n developing countrieas will have to
undertake mamfacturs of meny ol !ts requirements adding to the
dimensiona of the chemical industry in particular and accelerating
the paoe of industrialization in guneral. Progressively the organio
ohemionl industry with corresponding deveiopmonts taking place in
other allied mectore, like dyes, plastica, synthetic fibres, textile
suxiliaries and rubber chemicals has to orient its production to
neet the needr dy bdulking the requirements of tieso industries. Also
the engineering induetrios will have to meet the demands of machinery
and the packaging induriries to meot the requircasents of packaging
saterial, There is therefore need tv regulatn the deveiopment of
all these industries to bring about a close integration of their

activities to make production progressively more and morse self-
sustaining.

111, Expansions in the industry should be based from as basic a stage
a8 possible and whenever such production is being undertaken from
later stages they should under time-bound programmes be made to switch
over to more basic stagen, Production pluns of organio chemicals
and intermediates should also be oriented to coordinato and meke
available the bamic starting materials at the appropriste stage.
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Regulation and Technical Collaboration Apreements

112, Technology developp:nt in any industry has to be comprechensive
and has to be aimed at achieving 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 dicadvantages.

13, There are two broad arcas 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 second which involves

introduction of new drugs based on diccoveries.

+ 114, There are different ways in whicn technology can be obtained
by developing countries:

(1; By outricsht purchasec by making a lump sum payment for an existing
technolory. For this to be succesful it is necescary for the importing

country to have some technical baseto make a proper evaluation and to

sdapl the technulugy fur lecal ovndiivivns and i and L facilitries tu
update it, Mareover, in hiphly
specialised fields or where the new technology is confined to one or

two sources it may not be always possible to purchase the kmowhow
by this method. It has to be borne in mind that by this method of

purchase there is no contiming access to improvementts in technology
which are taking place all the time and might result in repetitive
purchase of technology whereafter a time'it becomes outdaied and it
is difficult for the R and D efforts to keep pace,




. db -

(11)« By piyment of royaity on protuetion, In thic case the firm supplying

the technology han somo .nterest in ihe production really reaching the
optimum capacity and boe iri the production going. There is also

a posaibility of accremss to improvements ac the supplier of technology
does not desire the firm to ;o ocut of production in the face of
competition by firms using batter tochnology.

(ii1).By_ecquity participation with or without royalty payment . Tn such

an arranjement there ic a defiuite access to improved teclmology
obtaninod by R and D efforts carrled out elsewherce. The supplier of
technology has a greater stake as his investment ic involved and his
earnings as dividends on capital invested Jdopends on the successful
oporation of the company based both nn progressive improvement of,
technology and management .

115, Transfer of technology is not confined only from develnped countries
to developing countries. There are many Inutances where the developing
countries can obtain technology from other developing countries whore
technology has developed. Such technology has an advantage as it has
already beecn aduapted to conditinns provaillng in developing countries
and is very suitable sprrially in cases where the industry is still in
the earlier siages of developuent. I also helps devel. ping countries
which have reached more or lesc the samue stage of dovelopment to
exchange information and bring about a two wey flow of technology.

Put this has its limitatinns where more sophisticated technology
or production of newer products are concaernnd.



116, It will be scen from the above that there can be no rigid
proceduro which can be tollowed for tochnolegy transfer and eaoh
case will lLave to be tireat~d on merite  However, there - an be cortain
guidelines which every ccuntry con draw up depending on the stage of
ito technological development for permitiing import of technology and
the types of association of foreign capital or ctherwise, und payments
for the same, As the couniry progresses these guidciines can be modi-
fied to ensure that local initiative in the field ic given encourage-
ment and the countiry becomes lese and less dependant on imported
technology. Most important step in this directien is to make sure
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
is avoided in the same field as far as poseible,

117 . When the local R and D resources are limited and the field is
highly sophisticated there will be necd for the association in some
form or other of the firm supplying the technology to ensure that
new develorments become available, Such fields can be spelt oﬁt in
the guide 1lines Bo that the local firms as well as those outside
supplying the tcchnology know exactly where euch association is
permitted and do not waste their time or offort but restrict such
negotiations to only thes: fields, Herc as wecll the stage from
which production can tc ..icrinken as also the necessity to pro-
gressively switch over to raw materials that will become locally
availaole with the develcpacnt ot the chemical and other industries
in the country chould be insisted, With expansious taking place the
method of dilution of foreign equity, if involivcd, should be
indicated as further investmentc for wsuch expansion become necessary,

118, In fields where the country has alrecdy acquired a good technical

bage and where only a purticular ncw develormeut in process
or a new strain for an antibiotic productiorn is necessary to improve
the yields, ihis should Le acquired by lump cum payment or royalty
arrangemcnts depending on the foreign exchange rosition or other
factorse,
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ANNEX_ A
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———— et

| Sl, No. Name of Bulk Drug Dogapge Form
| (1) (2) (3)
ANTIBIOTICS
1. Penicillin Vials
24 Streptomycin Vials
3 Chloranphenicol Pa.lmitate/Powdcr
Powder 'Capsules
Palmitate
) Succinate Pediatric
‘ Stearate Drops
4. Petracycline HCL. (includes Chlor-tetra- ) Capsules
cycline and Demethyl Chlortetracycline) ; ointments
Se Oxy-tctracycline
6. Ampicillin and other semi synthetic penicillin Tabs
Te Erythromycin Vials
SULPHAS
8. Sulphadimidine (6 sulphas; 320 T to Tabs
five sulphas)
. 9. Sulphadiazine Tabs
10, Sulphacetamide and Salts Tabs
1. Phthalyl Sulphatiazole ' Tabs
12, Sulphasomidine (includes sulphamoxole) Tabs
13, Sulphamoxole Tabs
14, Sulphaguanidine Tabs
15 Sulphanilamide
16, Sulphamcthaxazole
Sulphaphenazole
ANTI-AMOEBIC AND ANTI-DYSENTRY
7. Todochlorchydroxy quinoline | Tabs
18, Di-iodo~hydoxy-quinoline Tabs
19. Mctronidazole Tabs
20. Fmetine (including di-rhydrocmetine Tabs and
injection
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o1, D Vvawiae b Tab.:
ANTT=TNFTC S L0US, AT Do oyiete)
22, Nitse £ uloir

23, Hitrolu e nge Tab«,
. ) . Olntmenty
24 Maross lodr: )

ANPT-NTIGTAM oy

25. Chiorpneriamine waisote Tabo
T Calorproama g T, Tabz
VITANTNS

ST Vivoeman A Tab::

28, Vitouvien 201 Tabs and injection

2%, Vitnoan 22200 Tabs and injection

30, Vitam.n B. o Injection

11, Vitanin Rty Injretion anéd Tabas
Vii, Bfroenlex) Tabs

32. Vitaswn n Tabs and

injection
3. Vit B2

D-3 Tabs
24, Falic AciAd Talis

5. Cale:um Fantothonat: {in~ludes Panthenols, Tube
Pritothen ten)

3'\" . Nicobtriuuniiln Pabs

37. folic Aopa Tabs

CAIDTAC
7. Difuxin Tabo
0, Aireniiin. Injoction
39. Glyceryl Trinvirate Tabs
ANTEIMITNT 0y
40. Pirerazine and i4a .itg Taba
Piperacins Tosabysrate
41, Tetrachly o ethylone Liquid
ANT1-DIATLPTOS

42, Inaulin injection




0l. No. Name of Bulk Drug Dogage Forin
(1) (2) (3)
43, Toltutamide {aluo glybiaclauide) Tabs
44, Chlorpropamide Tabs
45. Phenforain Tabs
ANTI-TB
46, INH Tabs
47. PAS Tabs
48. Thiacetuzone Tabs
49. Bthantutol Tabs
50, Ri fampicin Caps,
51, Pyrzinamide Taba
52 Morphazimuiida Tabs
Hydrozhloride
ANTI-LEPROTIC
53, D.D.Se and itn Tabs
ANTI-MALARTAL
54. Chloroquin Phosphate (includes chloroquin Tabs
Sulphate)
55 Anodiaquin Tabs
56. Primegquin Phoophate Tabs
57 Quinite Calts Tabs
ANTI-FILARIAL
58. Drethyl Carbamazine Citrate Tabs

AWALGESICS ANTT--PYRETICS
AND SEDATIVES AL ARAESTHETICS

99 Aspirin Tabs

60. Phenncel in Tabe

61, Paracetamol Tabse

62, Analgin Tabs

63. Salicylic Acid Ointment

64. Methy! Salicylate Ointment
Balmo

65. Phenobarbitonoe Tabs

66, Pethidine Tabs and
Injections

67. Morphine Suljphaty Injection

68, Procaine HCL. Injection

69. Xylocaine /Lirmoecaine Injection




ANTITOXINS, SERA, . VACCINES

85, Tetamus Antitoxin
86, Diphtheria Antitoxin
87. Anti-Venum Serun
8. Diphthoria Pertusis 'Tetamue,(Triple
antignen)
8. Polio T, IT and III Type
S0, Tetanus Toxoid
21, Diphtheria Toxoid
92, TeABeCo
ANT1HYPERTENSION
93. Renerpine
94. Methyldopa (aldouwent )

Sl. No, Kame of Dulk Drug Dosape Form
(1) (2) (3)

704 Diethyl Wiher liquid

7. Ethy! Chleride: spray

72, Phenyl DTutazonce Tabg

T3, Oxyprenylbutazone Tabs
HORMONES AHD STRTOIDS

T4 Prednisolone Tabs

75 Norgestrel Tabs

76. Ethinyl QOestradiol Tabs

1. Norethisterone Acetate Tabs
DIURETICS

78. Furesenide Tabs

1%. Hydrochlorthiuzide Tabs
OTHERS

80. ‘Theopbylline Tabs and

injection

81, Aninophylline Tabs

82, Ephdrine Hel, liquid

83, Succinyl Choline Chloride Tabs

84, Caffeine Tabs (along

with other
analgesics)
injection

injection
injection

injection
injection
injection
injection
injection

Tadbs
Tabs




Bl. ¥o. Neme of Bulk Drug
(1) (2)

95 Dihydroergocrystine
TRANQUILISERS

96, Chlordtazopoxide

97. Diazepam .
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B. (oont:d)y LIST o+ ANCILIARY PRODUCTS RRQUIKED 0 FORMULATA DRyoS
Diluents

Laotore

Sturch

Buorose

Manintol

Dicalcium phosphate

Calciuvm sulphate

Microcrystalline cellulose (Avicel)

Rinders
Gum acacias
Our {ragacanth
Gelatin
Starch paste

Sodius carboxymethyl cellulose
MNethyl cellulose

Bthyl celluloss

polivinyl pyrolidens

sodium alginate

Talous powder
l4quid paraffin
stearic acid’
calcium stearate
Ragnesiun stearate

ori ta
only cei .ified food and drug coiors

& ing Agents

Nake dosage forms more paletable act as a mark against undesiradble
tasto of the indgredients.

Capsules :
Hard gelatin capsules

Boft geiatin oapoules
gseamlese capsules

18ifyin nte

Tween 80

span 20

binralkonium chloride
glycerylmonistear-te
gum soacia

spendin nts

sodium carboxy-methyl-cellulose
Methyl-celluloge ,
Carbopul (polyaorylic acid)
sodium algriate

gum acacia

sum tragacanth



Preceyvations

alcoi o)
hydrony benzoates
corbic acid
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- we s [
AT 7,

Reeuiremont of Raw Materinls for the Mamifacture o€ Antibiotico

Penz ..l lin

Streptomyrin
Tetraecyclines
Neomy~in

Raw iatecinlue_
Carbohytiratng
Strach

Dextrain

Dextroce
Cane Jupar

Protein Sourecen

Soya Flour

Corn Steep Ligquor (527))
Cround mut meal
Ammonaium Sulphate
Sodium Sulphate
Ammoniwa Chioride
Mangane ;o Sulphate

Zinc Sulphate

Sodium Bi-phosphate
Sodium Chloride
Potassium Acetate
Potassium Dihdrophesphate
Acids

Sulphuric Acid (Tech)
Nitric Acid (Tech)
Hydrochloric Azid (Tech)
Oxalic Arid (Tech)
E.D.T.A.

Arial. -~

- anc

Cateium Curbonate (Tech)
Sodiwir Mydraxide (Tech)
Potassiun Hydroxide (CP)
Calcium Oxide (ech)
Ammonia

Chlorine

Hitrogen

Carboxide

sclventg

Butanoi

Butylacetate

Mothanol

Isopropyl Alcohol
Octanol

relernary Anmonium Comnounds
Arquad [Citriamide

N /rretolite

Filter Aid

Dicalite Alyflos percel

Decclorising Agent

Active ceérbon

Resins {Renlenichments)
TRC-50

IR-45 or equivalent

In-124 or aemuivalent

Deacidite FF

Zaocarh-225

Hax Pmulsion

Vegetable 0Oilg

Miscellancous

Formaldeyde (30%)

Potassium Phenyl Acetate

Phenyl acetamide and Phenyl acetic acid
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LIAT OP TIMPMEDIATLS AMD BASIC CITFMICALS FOR

PRODUCTION OF DIIGS

Unit - Tonnes

Yame of Ch nical/Intermediste

4+ Aicchol based

4. hcctiz Acid

©e Acctic anhydride

3, n-hutanol

4. Imtyl acetate

¢. 2-Ethyl hexanol

6o Tthyl acetate

7. ¥-thane and Methanol based
1. Hethanol

?. Formaldehyde

Y Methvlamine

/. Dimethyl sulphate

:,s lethylene dichloride)
€, Yothyl chloride

. C. Other derivatives based on alcohol

1. Monochloroacetic acid

2. Accto acetic ester cyanoacetic ester
3, Methyl dichlo 2 acetate

4. Aceto acetic ester

%e Diethyl malonate

n, Coko-oven products and their derivatives

1., Ben-ecre

2+ Toluene

2e Thenol

. Petro Chemicals Products

1. Benzene

2. Toluena

3. Orthoxylene

4. thylene oxide
%, icrylo Nitrile
6. Acetonitrile
7. Butanol

6. fcetone

9. MTBF

1A, Bthyl chloride
11+ Phenol




12,
13.
14,
15,
16,
7.
18,
19,

- 6] =

Nitro Benzene
Mcta amino phenol
M.C.B.

Aniline
Acetanilide
Para-nitro tolene
Mota Nitro Toluenec

Ortho Nitro Toluone

Other products based on Toluene and Benzene

20,
21,
22,
23,
24,
25.
26,
27,
28,
29
30.
31,
32,
33.
4.
35.
36,
37,
38,

Acetophenone

Amino chlorobenzophenone

C amd P nitro phenol
p~Chloro phenol
p-Chlorobenzene sul fonamide
2-5 dichlorc nitrobenzene
Mothyl benzene nmulfonate
p-nitro aceto phenone
Banzaldehyde

Benzoic Acid

Benzyl chlo-ide

Benzyl cyanide

p-chloro benzoic acid

214 Dichloro benzoic acid
p-nitro benzoic acid
m-nitrobenzoic acid
p~toluene sulfonamide
Phenyl acctanide

Phenyl acetic acid and its salts




[ -

nmn

P

gl

AR IELIA L
il e

Hydrasine hylrate S0%
Phenylinndrazin
Pyragnlane
pParaphencetadine

Para Amino phenol
Thiosenicarbanide
Acetyl sul funil-unide
Cyanc Arctic Ester
Acetyl Acetone
Acetolutrolactone
Dicthylamine
Tricthylanine
Monocthylamine
Malonic coter
Sulfapuanidine
Diethyl Carbumly chloride
Trichloroaceionn

High prescure synthetics plant

1e Beta I'ieoline

2. Alpha Picoline
%o Pyridine

A. Guner Picoline

Along with dyve intermodiates

1. Methyl dichloroacetate
2. Phosgene
3« Po Toluenc culphanamide

4. ¥thyl chloroformate

Along with (Textile Avxiliaries)

1. Quaternary Angonium Compounds
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F3 LIST OF MACHTUARY_RROIRED FOR FORMULATION OF DRUGS
Al ARODUCTION OF DRUNS
PHARMACEUTICAL, IROCESSING AND PACKAGING MACHINERY:

Pype of cquipment

1. Tablet presses and accescories
2, Coatling and Polishing pans

3. Capsule filling, band scaling
ond capsule printing machines,

4. Tablet and capsule counting
devices,

' 5. Ointment making and filling
machines,

6. Automatic bottle washing,
filling and labelling machineg
for oral liquids,

7. Equipment for sterile
preparations,

8. Powder filling machines
9. Pilfer proof capping machines

10. B84rip packaging machinee and
asoessories,

11, Low Humidity equipment.

i
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F (cont'd) LIST OF LACHINARY REQUIRLD FOR BASIC PRODUCTIC.

CHEIMCAL PROCESSING PLANT AND MACHINERY :

OF DRUGS

Type of cquipment

1. Heachon veosels, pregssare 8.
veusels, stoiage lanks, silos,
bins ete.

2. Spcclutized Anti-corrosive 9.
equipment Lo Gass hinedl,

1

rubber inct, plastic coaled
and libre gluus Based cquignent.

. Agitalors of vorious types wath
reduction geors.
10,
. Transfer eguipment ruch os
pumps mode of SS. runber
lincd, PVC, MS, Cl ar Bionze,
blowcrs, coavrydrs, €leveters
and othcr motcr-ai hundiing
equipment,
11,
. Water ring vacuum pumps, )
stcan ejectorg ard high vacuum 2.

pumps,

. Separation equipment including

fiter precses, centnfuges,

screens and cycioncs, dust 13.
collectors, clasiécrs hiquid/liquid

extractors c¢ic.

Heet Exchanqers, distillation
columns, evaporators and 14.
crystailizers.

15.

Thermal equioment including
rotary vaccwun dryers,
fluidized bed dryers, spray
dryers, drum dryers etc.

Size reduction equirnent
including crushers, ball
pills, tube mills, Hardinge
mills, pebble mills, hammer
mills, reductionizers, etc.

Electrical equipment include

ing motors, generntore,

diesel generators, electric:

transformers, switch gears,
various types of starters,
cables, explosion proof
motors and accessories,

Pipes, valves and fittings
of various types and of

different materials of con-

struction,

Ventilation egquipment

including fans, blowers, an.

air handling equipment ectc,

Servioces .equipment like
Steam Boilers, refrifgera-
tion compressors and oil

free air compressors, cool.-

ing towers etc,

Water delonisation, softer-
ing and effluent treatmens

plants,

Electrolytic cells to
produce hydrogen etc,

———— e e T Y T
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(P, oonttad)
FOCESS CONTROL OSTRUMITNTG ¢

Process  control instivments used in Denstly of gases (5) Ulectrolylie
chemieat and phanmaceutical indusiry conductiviy () cureent (1) vol e cte.
can he clusaihied ag thoze which e Normally the control mechimie s used
veed for the measurenents of () are cither thermostatic, mechanical,
Temperatore (b)) Pressure (€) Vacuun pncumalic, clechical o clectronic.

() Vows of gas and liguids (e) Fignid Some of the important Iypus of conirol
tevel inshicators (F) pH o (9) Instruments are indicated below

Concentyation " of solulions and gas
mixtwea (h) Belative humidity (i)

Type of equipment ' Type of cqprocnt
——e L e e e ;

1. Slaple indicating Insiruments
for prescare ond vacuum, !

—— e e m e e e o ———

14. Long distance transmimsion and

thermaomctars, PH meters, control signals,

conduclivity muteisn, Ammetcin,

flowv & level indicators, 15. Mini computers for procecs
control.

]
2. Tempiachure, pressure and How |
recordders and  conlrolters,

3. pll recorders nnd conirollers.

4. Roluncters and lquid lovel
controllers,

§. Olf gas analyuers

6. Conltnucus ecording
elecirolyic  conduchinty
melers,

7. Smoka densily melers ‘ad
controllcrs.

8. Gos bakunce & spectlic
gravlly mcters.

0. Huniiclly controlligrs antd
recorclens,

10. Oxygen probes.

1y. Foom sencern and
conlroliers.

12. Antomatic pracess cyclo
conroiicrs (hoih elechie ond
and cleclionic)

13. Temperalure compencaled
totaltecrs amd rate andicalors,




@, LIST OF EQUIPMENT FOR CONTROL OF QUALITY

D). LABORATONY IMGTILIMENTS FON RESLANCH AND QUALITY CONIROL ¢

Typo of cquipmomt

- o

Typo of oquipmeni

1) Microscopus, Including
Binocular Microscopos

h) pH Motern & actosoortes
ﬂko glass cloctrodon ete.

W) Molructometers

Iv) Viscomotors

v) Photo oiociric Colorimeter.
vl) Flsmo photometcr

vil) 8pociroPhotomoters s

a) Absorbtion & emlssion
iypo.

b) Infrarcd
spocirophotumetet

' ¢) Gpectronio 20

wiif) Psper & thin loycr
chromstograph.

i) Column Chromoatogreph
) Gss Chromutogroph

n) Kerl-fischer molsture
dsterminatinn  Apparatus,

“Wi) Teblet disintegration and
friablity testing

oquipmont,

alil) Reirigorated Lob
cen'rifugos.

xv) Zone readers.

av) Automolic snmplo
collociors.

avi) Auto enalyzoic &
sutomatic titratlon
appoeratus.

xvil) Loboratory hard.wers
like ovens roirigerators,
Lab. contrifupes, urcp
freozos, ovens, Vacuum
ovons, Chomtcal

‘sncce, Incubotors,
g:o;l‘l’lczom, c:hakcrl.

endors, nclant .
baths, standaid llov:mp
osis, ole,

xil) SPECIAL  RESEANCH INSTRUMENTS ;

8) Coloman Nitrogon
anclyver
b) Warburg Oulilt unit
with sccossorlos.
¢) Coleman Carbon
 Hydrogon analysor.
d) Mettier micro and
Senil-Microbalances.
e} Heraeous Semi.
Microcombustion
Unit. )
f) Conco Molature
balence .
g) Loybold tsb. 2 etage
vacuum pumps,
) Labline universe)
ponatrometor.
1) clo) Storto
icroscopes
D Disiyzers, with
accossories,
K) impaciograph
1) Aerossl Leb oquipment
m) Apparatus for testing
Umod re.e0sc o tublets,
n) Elcctrophoretic
Apporatus.
o) Tenslomoter
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v(J. cont'd)  FPREPARATICH OF TZTRACYCLINE JYDROCITLCAIDZ

FROI TETRACYCLL:Z BASz (CRUD:)

— «—TETRACYLINE PASE (cRuDE)
WATLR, HYDKOCHh.DORIC CACI)

DIsSOLUTION OF ,
BASE AND CARDON — e

FILTRATION

. BUTANOL

FILTRATION J—— U——

PACKING

[-DR YING AND




—

WRICGL SYNT.SGIS

¥ OUTLILE OF CHLAIAMDY

‘Ethylone xide

BeNiiro Ethanol

DPL-thrco~laphenyl-2-nitro=
propancdiol~1,3

p(-)-thrco~1-phcnyl-2-anino~
" propencdiol~1,3

D(-)~threo-1-phenyl-t=foruylaraido-
‘propuncdiol-1,3

D(-)-threo~1~p-nitrophcnyl=2-
amino~prepancdiol~1,3

p(~)~threo-t=p-nitrorhenyl-2=
‘ dicliloroacctamido~propunediol~1,3
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