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In 1968 theoharmsceutical industry in India can be said to have
comnleted two decades of orpanised enxistence. It was in 1948 that

the industry started its career with a definite nlan of prowth

wvithir the larger fromewcrk of the country's overnll indusatrialisation,
The cumulative imnact rs n manufacturing industry of consenuence

hegan to be telt from 1958 omwards when a larre rumber of factorties
orogresced from blue rrint to production. It would be relevant at

this stage to evaluat. the direction th. tndustry has ta.cn in

terms of the natfon's economy end national health,

National economy.

As an Iindustrv, the nharmaceutical sector falls entirely in the
category of 2 ctemical-besed industry. However, 20 vears aco, the
organic chemicals industrv had not rrached a stape of development
when {t cculd feed the nlarmaceutical sector with many of its re=
quirements, The onnosite wvar the case in Zurone and the United =
States, where the nharmaceutical indurtiv came into being after the
chemical industry had acquired a base frem where 1t cculd mcet the

needs ¢f drup maonufacturine urnits,

The ptammcceutical tndustry therefore, undertook to manufacture its

own require~ents of many of the substances, tius adding to the
dimensione of the chemical industry in marticular, and accelerating the
nace of industrielisation in general. Progressively the organic
chericals {ndustry is orienting fts nroduction to meet the requirements
of the nharmacectical sector. This is helning the old pharmaceutical
manufacturing units to enlarce t:eir manufacture and new ones to erter

tte industry with baric manufacturing programmes,

Today the pharmaceutical industry has grown to be the largest in terms
of value emorp the chemical based industries, with estimated nroduction
value of nearly R.2000 miliion, The percentave of pharmaceutical

production to taetal chemical oroducrion in terms of value is roughly
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3 per cent (ks,2000 million in a total value of 05,7000 million).
Comnarative figures for some of the tdhlv industrialised countries are:
Japan - 23 per cent (§ 1175 million out of k.>159 million for chemicals);
the United Kingdom - 10 ner cont ($ 600 million out of § 5990 million

for chemicals) and West Germany - 15% ($ 1050 million out of &s,6985

million),

Capital structure: The curr nt canital inv stment in the industry is
estimated at fs. 1500 millfon; as sgainst 5,240 million in 1952 and

¢ 560 million 1n 1962. By thi end of the Fourth Plan in '974, the
capital structure is exp.cted to be of the order of 45,2000 million,

Tle growth rate of carital in the ten yrars from 1955 to 1967 has

been thre -fold,

Production: 1In 1947 the production was of the value of %.100 million,
In 1968 the gross outnut was *s.2000 million, a twenty-fold increase, an

outsta Giuy ac levenent for any sector in Indian industry,

In any ascess ent f ~ruduction aw important concideration is whether
the fndustry 'as develop:d alorn the lines of self-sustaining growth,
Tie indi, enous manufacture ¢f vaw matcerials is a key phase in the
planned developnent of g selfesustaining incdustry. Rasic manulacture,
therefore, was accorded rirst nriority in t o inkial development of
tlhe industry, and today the industry is selfrsufficient to a large

extent in {ts raw materia! recquive.ents.

Fifty€ive units are enzaved in the basic manufacture of a wide range

of or.ducts that xo to ‘eed tie for.ulation plants of their own units

a8 also of other manufacturers in the orga ised and small-scale sector.
The value of tmsic marufactu e 18 e<timated at %.2:0 million at present,

This outnut generates a diverse fornulatfon nroduction of finished

goods of aprcox. of t:e value of K.1250 million.




The value of baric drug rroduction will increase by another

8,50 million by 1970, by which time, the newly sanctioned mamufacturing
programmes will have been implemented. The Fourth Plan target for

basic drugs is &.500 million, to be reached by 1973=74, When that
output is reached the {idustry will be self-sufficient for most

~f its requirements of raw materials, save an {import of a few items

whose manufacture would be uneconomical in relation to the demand,

The general production covers a wide range ot items whichk include
artibiotics; sulpha drugs; anti-leprotic drugs; horuones; analgesics;
antipyretics, vitamins; tranquillisers, anti-histamines; ohytochemicals

and various other phaimaceutical chemicals.

The technology emnloyed in oroduction and quality control is of
the level obtaining in the industriaiised countries in Europe, in the
United kingdom and the U.,S. Tiis war made nossible by the Govermment
of India‘'s policy of allowing international collaboration where such
assistance wou d confer lonp=term benefits to Indian industry. The
benefits of such a policy have boen twoefold; the latest plant and
equipment, and the forei»n excuance to buy it, and the latest know=how
in oroduction have become available to the country without having
tov start from scratch and the henefits of modern dru-s which tave

be

proved efficacious have/come available to our people,

Employment: The organised sector alone gives employment to over

60,000 people. Of these about 107% are technically trained. Anotuer

feature of international collaboration with Indian industry has been

that technicians and administrators treceive advanced training abroad.

On their return, these nersonncl pass on the benefits to t eir colleagures.

In the pharmaceutical industry about 170 persons of various skiils

are ment abroad every year to sgtudv the latest know=-how in product
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develoonment, manufacturing, qual ity control and administration,

8cience & Technolopy: As yet diffused, but slowly crystallising

as 8 major force are the enlarging dimensions of science pushed
forward by a research=bazed t{ndustry that must remain scientific
ever in its day-to-day operations. Thousands of young men and women
are learning new disciplines keeping nace with the rapid strides

of scientific development arourd the ,lobe, and, in the aggeegata,

constituting the goearhead of a technolorical socletye.

0f the several contributory factors to the emerping ‘temper of

science' a qubstantial share must be accorded to the Government's

policy of harnessing international «now-how to tue needs of the

country as a means of accelerating the pace of {ndustrialisation.
Collaboration was eic urared in all the ‘felds of i.dustrial endeavour =
scientific, technoloricil, financial a. manacerial. A fundamental

of this molicy was that anits esta lished with gsuch collaboration

should evolve prorramnes that woul.l finally lead to indi-ennus selfe=
sufficiz=ncy in materials and men, The liarmgceutical industry made
maximum use of this incentive and today st nds poised to comnare

equally with its counterparts in the industrialised countries.

National Health: The development o. an {ndustrial base, with its

own research and product development centres, quality control checks,
and effective distribution ayjaratus, has br -upht modern medicine in
adequate quauntitics to our nhysicians an hospitals. The availability
of medicine is the bedrck of any natioral ': alth nrogramme, The
industry has orown concurrently with the country's hcalth nlans

and helped it to keep its pace of develooment.

collaboration tie-upe have made it possible for the i~dustry to

4{ntroduce new drugs discovered anywhere in the world. Clinical
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trials, an essential stagce in the develonment of & new drug, have
now the advantage of obtaining testing facilitice all over the world.
The fe2edback of clini:zal information on new and old dru.s from all
parts of the world are communicated to t'.e medical profession in
India for guidance in their practice. Health i{s an international
problem. The pharmaceutical industry, international in character

and motivation, has widened the horizons of Natfonal healt!.

However, while the progress made by the {.dustry is guite commendable,
it has so far succeeded in toiching only the fringe of the health
problem of the country., uven tuday more than 80% of the population
get little or no medical attention, They demend on traditional cures,
mostly from herbs, recommended by the villaie 'doctor' or passed on
as a '‘amily secret', As education and fudustrialisation increasingly
invades the periphery of our rural world, an awarencss of scientific
medication 15 beginning to soread. As the ramificd health plauns
consolidate in villa.e centres, this awareness will only be accelerated.
In the initial staves the demand 1wy be only for common {tems like
anti-bacterials and nrophylactics, As owrchasing power increases, 80

will be the demand for son'iisticated d rugs.

Structure of the Industry.

After independence in 1947, the Government launched a programme

of planned industrialisation of the country. Until then, like all
other industriecs, the pharnaceutical industry, too, represented an
assorted accumulation of nternrises, sporadic in origin and thriving
at varfous sta.es o. inchorent devi:lonnent., 1In 1948, a survey was
made of the country's industrial notential {1 every sector, and a
progranme o. develop ent srojected. The develonment program.ie was
phased in five-year plans wh ch had, for their objectives, specific

goall in difrerent fields, to be reac'ed in a senuence of progrecssive

self-puf.1ciency.
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The pharmaceutical industry was included within the scone of this
regulated development. 1In 1953, the Union Ministry of Comrerce and
Industry set ur a Pharmaceutical znquiry Com:ittee to recom-end the

lines on which the industry cou d ve develoned as an intecrated industry.
At the sarne tim , the Sovernment pnlaced tie pdustry in a class{fication
that allowed both the Gove nment and nrivate enterpnrises to set up
wanufacturin, units. The nolicy for th first phase of develo-ment was

manufacture of drugs from tue basic stajes.

To ensure that tne industry would achieve the rey:ired pattern of growth,
it was nlaced within the p.rview of the Industries (Dev. & Ke,ulation) Act,
and put under the guidance of the Directorate<General of Tech. Development
(DGTD).

The »rimary function of this Directorute Gensral is to bring about inter
alia an integrated developnent of all allied industries like the chemical
and other chemical based industries, and the chemical plant equinment
industrv. Tiis measurc ias enahled the ¢ ncurrent growth of the connccted
industries on a orenlanned pattern.

To broad-base plannin: a Levelopment Council, with membership representing
the different interecsts of the industry, the trade and the consumer, was
set up. The council wiiic! 1s reconstituted every two years, adviges Govte
on matters riating to manufacture and distribution, It meets every

quartcer and assesses t)e requirements of the industry in relation to its
growth nutlined in the five-year plans, and srojects a development programme
for tiie subseqi:ent ~lans. For the Fourth Plan, the Council departed from

the past practice of setting up specitic targets for different essential
{tems of manufacture, an: outlined "indicative" figures on the basis of
estimated pote tial.

In planning or sanctionine new manufacturiip units, or expaansion in existing
unit, the DGTD takes into consideration the ne.da of the country in terms

of the requirements of the type of product souzht to be manufactures.

Over production, or the manufictuce of products that have no urgency

or snecial ...
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elinical demand, are discouraged. By this principle of
selectivity and priority in the matter of manufacturing
capacities and product proliferation, the DGTD ensures
the consolidation of an industrial complex that is both
viable and rational.

The 125 manuf cturers borne on the list of the DGID, xnowm
generally as the organizad sector, constitute the core
of the Industry. To be eligible to this 1ist a firm
must have minimum investment in plant e qui pment of
k,7.8 lak%gﬂbuggltkg small-scale sector the number of
manufacturers 1s estimated to be 2300, These units are
engaged mostly in formulation and are controlled by the
8tate Government. The organized sector is responsible

for over 80% of the total drug production in the

comtry.

Basic Manufacture:

Appendix gives the overall picture of
progress in the manufacture of basic drugs, indicating
the capacities licensed, the actual production achieved
so far, stages from which manufacture is being under-
taken and the indicative figure for each of the items
for the Fourth Plan period.

Antiblotics :

PENICILLIN: Soon after technology was eStiblished in
the advanced countries for the large-scale manufacture
of antibiotics, the Government of India, with financial
and technical assistance from UNICEF & WHO, set up a
plant for the basic manufacture of antibiotics at Pimprd,

near Poona. The initial production atthis plant run by
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MN/s Hindustan Antibiotic It4., vas © MMU of Penicillin
per annume. Production was gradually increased by carry-
ing out improvements in the manufe cturing processvs and
by additions to the equipment, In 1957-58 the produc-
tion rose to 21 MMU, to 40 MMU in 1960 -61, and nov the

oapacity exceeds to 80 MMU per annurn.

The Private Sector entered the field with the Unit at
Baroda, having an initial capacity of 10 MMU per annum,
The present capacity of this unit is of the order of

90 MMU, A second unit in the private sectcr was
established in Calcutta with a capacity of 20 MMU

per annum. Bot. these units have with improvement in
technolcgy and with the installation of balancing
equipment enlarged thoir eapacities furtier. Mearwhile,
the Covernment floated -nother undert: ing for the
basic manufscture of pharmacenticals, the Indian Drugs
and pharmaceuti~als 1Jtr‘é.l,.:/)":!‘!.;i.ﬁr undert~'ing has estab-
1ished an antibiotic plant at Ry{shikesh with a capacity
of 140 MMU of penicillin per anrum. The combined out-
put of these plants {s adequate to meet the country's
requirements of thirs antiblotic, with scop. for a surplus
for export. Yimultaneously, production has been envi-
saged of semi-synt! otic renicillins which are replacing
injecotables, and’ have proved remarkably of ‘ective in

the treatmert of deep-seated infections.

Streptomycin & Dihydros treptomycins

These antibiotics are of special value in combat-
ting TB. Hindustan Antibiotics, in technical collabore-
tion with a U.S. firm set up a plant at an initial cost




of Rs.21,8 million. The original capacity of 45 tonnes
of streptomycin and dihydrostreptomycin annually, has
been incresased to 80-90 tonnes. The outlay for this
expansion was met from the firm's own resources and
amounted to RB,5,5 million.

The Rishikesh plant of IDPL has a capacity of 8 tonnes.

A unit in the private sector also produces these (Expanding
antibiotics with a capacity of 40 tonnes per annum.f"é;'“t“/’;.:‘:
When full production is reached the requirements of the
country for this drug will be fully met,

TETRACYCLINES;

These a1e wide spectrum antibiotics very effective
{ in the treatmeni of bacterial infections and some viral
diseases. It has speclal significanc in the campaigg
against Trachoma, which particularly afflicts children
and cause blindness, Basic manufacture of Tetracycline
18 being done at t'e following placesz: a private sector
wnit at Chandigarh with a capacity of 16 1t’:)onnes per
annumi a private sector unit at Bulsar with a capacity
of 10 tonnes per annum; a private sector unit at
Baroda with a capacity of 3 tonnes per annum and
Eindustan “ntibiotice with a capacity of L& tonnes
per annum,

The Rishikesh Antibiotic plant of IDPL have also set
Up a oapacity of 130 tonnes per annum for this group of
antibdbiotics,

The possibility of using tetracycline in the
production of animal feed supple rnts is being
explored. As an over-production of tetracycline in
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terms of medicel roquiremnts i likely to ooccur vhen
the Rishikesh unit reaches full capacity, diversiom of
{ts use also as animal feed supplements will result in
an improvement in milk, meat and poultry products.

CHLORAMPHENICOL; An antibiotic used extensively in the

treatment of Typhoid and other enteric diseases as also
whooping cough, tvo unics, one with a capacity
of 30 tonnes per annum and another with 20 tonnes

per annum, have been esablished 1n Bombay. A third
unit with a capacity of 18 tonnes 1is being set up in
Calcutta.

QIHER ANTIIIOTICS; A capacity of 300 kg for “mphotere-

cin, an antifungal antibiotic, has been established at
Baroda. This antibiotic is already being exported

from India. A capacity of 1 tonne per annum has been
established at Pimpri for Hamycln and Dermostatin,
antifungal antibiotics developed Dy Hindustan Antibioties.
Production of these antibiotics has also been leased

to firms abroad. The IDPL unit in Rishikesh is also
establishing a capacity of 10 tonnes of Nystatin., Nevw
capacities for Erythromycin, Kanamycin and Neomycin,

etc. are being established in Gujarat.

SYNTHETIC DRUGS.

A wide range of synthetic drugs are being produoced
in large quantities, Important amwng these are sulpha
drugs, anti-TB drugs, anti-leprotic drugs, analgesics,
apsesthetics and anti-malarials.




SULPHA DRUGS:

Units in the private sector have established an aggre-~
gate capacity of about 500 tonnes. IDPL pave established
& capacity of 510 tonnes for sulpha drugs at their
synthetic drug plant at Hyderabad. The capacities

cover sulphanilamide, sulphadiezene, sulphadimidine,
sulphaguanidine, sulphaphenazole, sul ~hapyridine,
sulphasomidine and sulphacetamide.

ART1 TB DRUGS

The production of PAS and its salts - used in the
treatment of tuberculosis - reached 260 tonnes in 1968,
four units in the private sector have an aggregate
installed capacity of 400 tonnes per annum, Similarly,
at another unit manufacturing anti-TB drugs, INH 1g
produced in sizable quantities. The Symthetic Drugs
Plant of the IDPL with a capacity of 20-40 tonnes per
annmum has been installed, which is also supplying one
of the intermediate hydrazine hydrate for its manuface-
ture. In a private sector unit, also situated st
Hyderabtad, the starting material Gamma Picoline (as
also other Picolines and Pyridine) are being produced
to meet the requirement of INH manufacturers and for

other drugs,

ANTI_IEPROTIC DRUGS:

One unit in Bombay 1s in production wvith an
annual capacity of 11 tonnes for sulphones; 3 units in
West Bengal with an aggregave capacity of 7.5 tonnes

per annum are also in production.




AEALGESICS;
Two units in Bombay and one in West Bengal, all in the

private sector have a total installed capacity of 740
tonnes per annum for analgesics like Aspirin. A
production level of 600 tonnes per annum h=8s been
achieved during 1968. The production of other analgesics
such as metamizol, amidopyrine, phenacetin and paraceta~
mol have commenced, anc are meeting the requirements of

the country.

ANAESTHETICS:

One unit in Bombay has a capacity of 50 tons for procaine
hydrochloride. A unit in Baroda manufactures Lignocaine,
another local anaesthetic, whose production has already
exceeded the full installed/licensed capacity of 500 kg.
EBther and chloroform are beins produced in adequate

quantities an ether 1s also being exported.

ANTI MAL RIALSS

Amodiaquin, a synthetic antimalarial and chloroquin, a
synthetic antl-mrlarial and amoebicide, are being préduced
with a combined installed capacity of 45 tonnes per
annum. Production of Pyrimethamine is also planned.

YITAMINR:;

Synthetic Vit. 'A' is beins produced from the basic stage
from lemon grass oil by two factories in Bombay with a
total caprcity of 28-30 MMU, The starting material,
lemon grass oil, is indigenously available.

Beta-ionine, an intermediate produced in the manufacture

of Vitamin A, 1s now being exported to the tune of




N.1,8 million per annum. A greater scope for the export
of this product 1s envisaged. Production of Vitamin 'A¢
reached 30 MMU in 1968,

Two units, in Mahirashtra and Gularat, have been established
for the production of 76 Kg. of Vitamin B12, The
Maharashtra unit employs the direct fermentation process.
Production reached 75 kg in 1968,

For Vitamin 'C'y a capacity for 120 tonnes in the private
sector has beer established, and is in full production.
Hindustan “ntibiotics are Planning another capacity of
125 tonnes per annum,. Expansion of both the units have

also been taken up.,

Other Vitamins whose production has been established in

the country are Nicotinic Aecid and amide to the extent of
60 tonnes p'r annum in Bombay., 1In Hyderabad, an adiitional
capacity of 26 tonnes per annum has been Plnned and the
production of the starting material Bata Picoline has
already commenced. In the IDPL synthetin drugs plant, an
annual capacity of 20 tonnes of nicotinamide has been
established. Other Vitamins that are being produced /
Planned 2t this plant are Vitamin Bl, (30 tonnes per annum) §
Vitamin B2 (5 tonnes per annum) and Folic Aecid (1000 kg.

per annum),

SYNTHETIC HO3MONES;

A total capacity of 3100 kgs. has been established for
synthetic hormones 1like prednisone, prednisolone,
cortisone, hydrocortisone, methyltestosterone, progesterone.

Production of hormones is based on Diosgenin obtained from
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Dioscorea, which is grown in the Kashmir and Kulu Valleys.
Steroid intermediates produced from diosgenin are already
being exported 1in significant quantities.

SIANDULAR P QDUCTS,
A capacity of 1500 MU of insulin has been established.

The actual production was 870 MU in 1968. large quantities
of liver extracts and similar preparations are also being

made in the country.

DRUGS QF VEGETA-IE ORIGIN.

A wide variety of flora and fauna grov in the count ry
because of the varying types of climates and soils. The
recorded botanical we:lth consists of more than 2000
types of medicinal and essential oil bearing plants.
Several of these plints have been in use for centuries

for their medicinal propertles,

Most of these plants grow wild in the country., Now that
they are being increasingly used as starting material for
many of the products for manufacturing units, in further-
ance of their self-sufficiency programmes, are establishing
scientific methods of cultivation and collection.

Sceintific cultivation of dioscorea, for the production of
synthetic hormones; and podophyllum for the extraction of
its ac-ive principles, have been organised over large
areas in the Kulu and Kashmir valleys. Otherplants like
Belladonna, Digitalis, Pyrethrm and Mentha arvensis are
also being cultivated extensively for the extraction of
their active principles and for export. Experimental
oultivation of solanum 4in the plains another plant used
4n the syntheses or normones has given promissing results,

e
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SUININE;  Cinchone ds cultivated over large areas totalling
about 20,000 acres in Darjeeling (W.Bengal), the Nilgiris
and Anamilais, in Madras. The factorias attached to these
plantations have a total production capacity of 61 tonnes
per annum of quinine. Bfforts are being made to increase
tr? production of quainine salts to the maximum possibk
extent for meeting the growing demar ' from the foreign
markets, Although the use of quinine as an antimalarial
drug has gone down it 1s used increasingly for the produc=-
tim of quinidine and as a bitter for aerated waters and

in alcoholic beverages.

Ct.N & BRUCINE: large quwntities of Nux vomica seeds
grow in the forests of Orissa, Andhra Pradesh, ‘adras and
other States. The Nux vomica alkaloids, Strychnine and
Brucine are now extracted in three factories, one each in
Calcutta, Hyderabad and Amritsar, with a total capacity
of 38 tonnes per annum, Another unit has also been
established in Cochink. The entire oupput of these

factories 1is exported,

EMEIINE: = Plantations have been established 1in Dar jeeling,
West Bengal , to grow Ipecac to the extent of 30,000 kgs. of
dry roots and are largely m:eting the requirements for the
production of Emetine. Emetine is being extracted at two
factoreis - one in Calcutta and the othsr in Bombay, with

a total annual capacity of 590 kgs,

DIGITALIS GLYCOSIDES: Two units for the extraBtion of

Digoxin from locally grown digitalis leaves have been sét
up in Bombay. The scientific cultivation of Digitalis to
obtain a single high constituent of the active prineiple,




Digoxin, and the appliocation of modern extrastion technology
have made possible the indigenous manufactre of this
cardiac drug.

QIHER PIANT PRODUCTS: A multi-purpose plant is being set
up to extract the aetive principles of senna, belladonna,
podophyllum, etc. The total active principles of some of
these plant products are already being extracted in this
country and the new unit envisages, in addition, isolatiomn

of the active constituents.

AC S AND S 1

India has had an excellent record in the develop-
ment and production of prophylactic vaccines for use in
the prevention of cholera, typhoid and plagus. All these
are being exported and efforts continue to meet the
increasing demand specially for items needed in mass
immunization programmes. Other prophylactics produced in
the country are the triple antigen for immunising children
against diphteria, pertussis and tetanus; and antitoxins
and sera for tetanus, gas-gangrene, diphteria, etec. All
these are produced both by Public Health laboratories and

in private sector manuf-cturing units,

In addition, the pharmaceutical industry produces
a number of other 1tems such as calcium gluconate and
other calciun salts, ferrous gluconate, ferrous fumarate
and other ferrous salts, nikethamide, Glycerophosphates,

chloral hydrate, saccharine, etc.

Antihistamines like Meclozine, and Buclizine, etc.,

Tranquillisers like Meprobamate and chloropromazine, anti-
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filarials, Diethyl carbamazine citrate and oral anti-
dlabetics like Tolbutamide, chlorpropamide are the other
items produced in the co'mtry., Export of some of these

items 1ike caleium gluconate has commenced .

Surgcigal sutures and Dressings:

A capacity of 7.2 million feet of plain, chromie
and needled sutures, starting from loecally available sheep
intestines has been established. Production of silk
sutures (for which an expurt potential exists) has alse
been established. Modern methods of sterlisation using
radiation technique is being get up Aas an experimental

measure and will soon be expanded for commercial use.

Sources of raw materials:

The organic chemiecal industry in the private /
sector now manufactires an increasing variety of itenms,
speclally suited to the pharmaceutical industry. The
petrochemical industry makes available Starting materials
for cynthetic drugs 1like benzene, phenol, ethyleneoxide,
pthalic anhydride y monochloro and dichloro acetic
acid, etc. The downstream wnits of the petrochemical
industry, now under construction, will produce more and
more of the starting materials and intermediates of the

drugs, dyes, plastics and ailied industries.

A pooling of the demands of these chemical-brsed industries
hads made possidbls the planned production of the required
starting materials and intermediates,




As the pharmaceutical industry is a section of the chemical
industry, integrated development of all the chemical-based
industries is vital in any plan for the develomment of

new sources of materials. For example, the mnufacture of
drugs is interrelated with the manufacture of chemicals,
solvents, nutrient medla, machinery, etc. As all these
industries are béing handled by the Directorate General

of Technical Development, it has been possible to make an
iIntegrated approach to the development of all the connected
industries,

Some items like nutrient media, precursors and chemical
solvents are now being produced in India almost to the
full extent of their requirements in the manufacture of
antibiotics. Nutrients 1like lactose and lard oil have
been completely replaced by indigenously available sucrose
and corn oil. Soyabean meal has been replaced by ground -
nut and cotton seed mexl. Soyabean protein is absolutely
essentlal as in the production of .treptomycin this 1s being
obtained by makinz protein concentrates of soyabean that
18 now being grown in the country and used sometimes in
combination vith cottonseed protein. Imported anti-foam
compounds and suractants have n-w been substitut-d by

those which are locally produced.

In the field of solvents butanol, butylacetate, isopropyl
alcohol, acetone, methanol, the chloromethanes and chloro

ethanes have all become indigenous,

The development of the chemicel indus ry in the advanced

countries underwent 3 distinct technological phases,
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The first phafe was the conversion of crude minerals
into chemical products for use in other industries,

The second stage was the development of chemicils ex-
tracted from natural products 1ike coal, wood and otherp
similar nmaterials, The third and current phise is the
cracking of mineral oils or gases leading to te produced
tion of a vast number of organic chemicals hitherto
produced from coal and other natural sources as well

@8 other chemical building blocks like ethylense,
propylene ani hutylenae, and synthetic organic chemicals
with complicated molecular structure. These stages of
development covered a period of 100 years in the advanced
countries, but where our country is concerned, these
have had to be abridged. We therefore find tre throe
phases overlapping in India,

In all these industries, as far as our country 1is con-
cerned, the last 10 years have witnessed much greater

evolution than all the prevbous years put together,

¥With regard to basic inorganic chemicals, which fall in
the first st-ge, the greatest imn ct has been on the
proiuction of nitrogenous fertilisers. The large number
of petroleum refineries that have been established

in the country will further augment the production of
fertilizers,

The second stage of development, the produftion of
chemicals from natural sources, has also made considerab le
progress, which could have been higher but for the

intermittant running of the by-product plants in the

steel industry in the past few years,




The third st=ge, the age of petrochemicals has got off to
a good start. This class of industry 1s tied not only

to raw materials for its functioning, but also to an
assured offtake of the multiple production for its
economic viability. For this rwason 1t 1s essential
that integrated complexes of this kind are meticulously
planned, cho~sing appropri te technology, ensuring
Co-ordinated implementation of the dif ferent components ,
achleving optimum exploitation of raw materials and
services, and phasing production 1in a manner th t

matches the offtake pattern. Three integrated petro-
chemical com lexes are now in operation, With the
phenomenal increase in the supply of raw materizls to

the organic chemic-l-based industries, made poscible by
the petrochemicals complexes, the pharmaceutical industry
finds itself on a firmer bese for an equally

phenomenal rise in production,
PHARMACLUTICAL PROCESSING 1

The journey of a drug from an idea in a researéh
laboratory until it reaches the hands of a patient as
@ result of a doctor's prescription is not only long
and arduous but an exacting sclence. It is estimated
thmat out of a possible :aoog,fﬁgr):pomds tested in a
research laboratory, only 1 may hold promise of being
offective in clinical practice. The selected compound
then passes through several rigourous tests, like

Toxicological invsstigations which are designed to

ensure that a drug does not exert any detrimental
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effect on the human systeme either when it is under-
going clinical trials or later after it has been
introduced imto therapy. Thereafter a dosage form
is arrived at. The dosage form is then tested by
clinicians for a particular group of indications,

These cl.nical trigls are conducted by selected physi-
eians by a system of controlled stuiies 1in hospitals all
over the world. On the basis of this clirical evalua-
tion the firm introduces the drug to doctors for use in
their daily practice. This is vhere pharmaceutical

processing comes in.

Eact pharmaceutical firm has built up its own tradition
of quality and purity in pharmaceutical processing,
This quatity and purity the pharmaceutical firm seeks
to guarintee through its brand name whirh 1links the
pro#@ct to the manufacturer. Since a drug 1s a matter
of 1ife and death, the firm spares neither trouble nor
expense in developing the chemi al entity it har
discovered into an elegant and safe pharmaceutical

preparation,

The arcas 1n which the firm stakes its owm reputation
@8 regards quality of its drugs are Purity, stabdbility,
precicsion in dosage, fr-edom from side effects,
Pleasaht taste and ease of administration, This
process involves no less than 34 stages of formulatiop

research and arplicstion,

Manufncturers in the organised sector are equipped to
accomplish the entire gamut of modern pharmaceutical

formulation. The drugs marketed by them conform to
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international standards. Some of;lrnportant stages in
Pharmaceutical Processing involved are: stability,
consistency in dosage in the sense th-t the active principle
‘petains its potency over a given pericd of time. Any
conteminant m.y cause deterioration of the drug on storage,
an’ also undesirable toxic effects which necessitates
mantenarce of high purity of the product and compatability
with coating agentis, preservatives, other excepients, etc. used

in their forrulatione.

Particle size and absorptl ont

The rate of absorption of a drug which in turn depends on
particle size 18 of paramount importance in giving the
desired therapeutic effects. Depending on the particle
size of the active ingredient in any formulation the
cholice of finished product has to be made for treatment
of any condition and cannot be based merely on the active

ingredients, it contains.

Vehicle or base: The active rincirle has often to be

presented in a convenient form for tha patient's use. It
may have to be dissolved or suspended in a vehicle which
will mask the bitter taste o™ an unpleasant odour, or will
ensure quick dispersion factlitating absorption. The
vehicle should also ensure that the drug is released at
the correct time and rate so that there is neither a delay
4n the release(and hence in actiom), nor too rapid a
release and hence a high peak concentration in the blood
and rapid elimination from the body,
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Compatability: An active ingredient has to be often mixed with many addit{ional
substances for purposes of mariin; a bitter taste, or ensurinc a better
absorption or a smoothker mznufacturine proces- and stability on storave.
Theype may be exceni-nts, disintegrants, c atin; gvents, solvents, preservativesg,
erulsifying acents etc. Tare has to be taken that these additives are compatible
with the active inrredfent and do not remove its therane tic effect or render
it toxic by charn-in the ct- mical comnosition,

Sustained release Dosage f.rms: In thic tyre of pres-:ntation . or ? different

sets of coated granules are made from te came druz or 2 = 3 iru~s, each type
of granule having a differ nt disintepration time. These mixed granulcs are

tiien put in the same cansule. The t'eran-utic advartace for this nresentation

is th: avoidarnce of unrecessarily hi-h neal concentrati-n of druzs {nthe blood
and the maintenance of ontimum blovd concentrations over a lone meriod, 24 hours
or the spaced release of different druns after tie admiristration of a sin-~le
capsule,

Disintegration: A tablet r a capsule has to be ranidly disintevrated at the

right place to te o/ optimum use. T'e disinte raticn time 1s of naramount
importance and can make a product extremely useful or inactive,

Enteric Coating: Sometimes, it is recessary to nrevent the de:truction of a

drup by the gastric actdity or toprevent its disinterratic: in the stomachs
In such cases the druz (s enteric coated so th,t the zastric enzymeg do not
act upon the drug. Enteric coati is a very criticnl process and unless

care is taken, tablets may be passed out without beirg dissolved.

Viscocitys is a vhysical phenomencn which in certain tyres of medication
also has a direct bearing on rate of absorption and action. It is of
special significance in the formulation of liquids and viscosity is,

therefore, always carefully controlled by renutable mamufacturers of

liquid specialities,




Melting pointt A good example is the manufactire of

suppositories. Care has to be taken that products like
these will 1liquify within the minimum time. This raises
the question of controlling the melting point during

storage in unfavourable climatic conditions. Extensive
formulation research is done here to ensure that a brand

product fulfils all the necessary ccnditions.

Other considerations are: flavour, packaging and storage.
Pharmaceutical processing is a precise sclence and a rigid
discipline, For manufacturers in the organised sector
this has become a tradition and a way of life. These are
the norms by which the industry in India has come to equal

its counterparts in the advanced countries.

Quality Control:

Quality control is an essential adjunct to both basic
panufacture and pharmareutical processing. A responsible
manufacturer develops and uses a number of control proce-
dures to ensure the safety and efficacy of his products.
Quality control operates not only at the final stage bt
at every stage right from the testing of starting materials
t111 the finished product comes out in packed form. The
quality of rav materials, semifinished and finished bulk
materials is of great importance and has to be repeatedly
checked. Glassware used for bottles, véals and ampoules
have to be the ri-ht variety. Packaging material has to
be xam light and strong. Labels should be precise and

{11 fopmative meeting the requirements of drug laws.

The most important comtrol i4s of the product itself.
Everything about it mist be checked., The qualities of

e
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components, all the physical characteristics, sterility,
freedom from pyrogen, disintegration time, all these must
be within the stipulated limits in every batch. Only
then can a doctor preseribe a drug with the confidence
that his patient will get the best,

Pharmacopoieas and similar of“icia 1l compilations prescribe
standards for the various criteria described above., But
these are only the minimum requirements. Very often the
standards of a responsible manufacturer are much higher

and more stringent than those of the pharmacopoieas. These
higher standards are often necessary to ensure the
physiological availability of the active componen: to the
patient.

The systems procedures and criteria obse:ved by Indian
manufacturers in quality control are identical to those
adopted by pharmaceutical firms in industrialised

countries.




- 28 -

EXPORIS:

The majcr segments in which the industry has found an

basic drugs and
export market are:/drug intermediztes + active principles
of plant rroducts and a1so finished formula-
tions. 0 the 1,30.5 million earned from exports in 1967-68,
the share of each to the total was 18% basic drugs and
1nthrmediates, 267 pl=nt procucts; 56% finished formula-

tions.

Efforts are being mide to boost exports in all these areas
though the industry stands at a disadvantage in relation

to world prices. The factors that are against the industry's
attempts to arrive at competitive international prices ares
Econrmies of seale have yet to reach required proportinns,
the limitine factors being: (a) low average purchasing
level within the country (b) Distribution of manufacturing
capicitics 1n different regionsg (c¢) unfavourable conditions
for a distribution of export revenue loss over the
domestic consmption (4) newly incdependent countries, ip
various stages of development who are progressively
installing formilation and manufacturing units;gge trying
to protect them by imposing import restrictions in their

countries,

T he pharm ceutical industry is one of the 58 priority
industries and also one of the 28m 10 industries listed
under the heading 'Industries for Export Obligations! in
the Import Trade Control Schedule. As a result of this
classific tion, according to the Governments' import-

export policy for 1968-62, the industry has an obligation
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to export a minimwm of 8% of its 'bock-value of production’,
to be entitled to its full requirements under the need -
based policy. Book value productior has been officially
definied as ex-factory cost. Only the units borne on the
11st of the DGID(organised sector) come under this export

scheme.

For an achievment of the magnitude of exports of K,80-00
million required the industry however desires more
flexibility 1n pricing and other manufacturing and msrketing
operations than permitted hitheto by Government,

A1l the same,both the Industry and Gove-rnment are making
coordinated efrerts to achleve this objective, Fromotion

of, export of finished products in the neighbouring countries,
suprly of drug intermediates to the more developed countries,
specilally to the collaborating firms, repaleing export of

cerude drugs with the 1solated active principles are some of

the measure the In‘ustry has under-taken. The Government in
turn reimburses the exporting firms with the imported components,
gives draw backs on import duties pald on the imported
compon-nts and any indirect excise duties etc. paid on raw mate-~
rials by a suitable cash subsidy,




Research

Researc" is the fountainhead of the pharmaceutical fndustry, At the

anex is the search for new drugs as cures for t“e as yet incurable

diseases and more effective and le<s toxic on:s even for t'ose wiich
involved

have remedies. The time /and researc!' cost for the develonnent of new drugs

arenropressively rising. The number of new drupms beins introduced ic also

showiny a decline, Thic {s b:caice of the hi " level of develomment

already achiev:d in many ficlds which makes it difficult to find improved

drugs as also the exacting tests that tiecy have to undervo “efore they

can be approved. The seirch for new drugs has made a becinning in this

country and will progress in tune with economic realities. A few research

centres onven - d by the industry are devoting their efforts to thig task,

Many firms, in their expansion proj cts, have kept foom for t!:is phase of

development and some have also identified their arc-as of specialisation,

To wvoid duplication of scientific endeavour and wasteful exn . nditure

these proposed lalorat ries will form a link i1 the international chain

of research units of tle respective firms,

Down the pyraiiid are other forms of research: foruulation research

to improve the dosaje forms of existing drups, Improve the manufacturing

processes to give hicher yields and reducine manufacturing costs., Consider~

able work in this direction is bein~ undertaken by tte major manufacturing

units,

The present economic climate in the country bas thrown up a new field

of eesearch: Tevelopment Research - formulatirg new drugs to suft the

health problems peculiar to India with inpredients irdigenously available;

and replacin: or reducing the imported ivgredients in existing druzs.

Thistype and extent of research, therefore, {5 esse ti-1ly linked with

economic necessities. Besides development researci, manufacturing units

in India are doirg extensive work in formulation research to accord with

the climatic and health patterns in the country.




-3l -
The Future,

These are the contours of a growth industry, inter-weaving with the
econonic patterns of the ciuntry's industrial fabric. A sincular advarntage
for the irdustry has been the regulation of 1ts growth from infancy

in conformity with national priorities and ressurces, Tiis rhased
develormert has cr-ated an infrastructure that can m.ct the challenges

of chaniig techrologies and remain competitive in world markets,
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