G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

D

‘-

We regret that some of the pages in the microfiche
cop‘y of this report may not be up to the proper
legibility standards, even though the best possible

copy was used for preparinglthe mMaster fiche.

\

/]
[
/




Distr.
LIMITED

IDWG. 282/68
y 6 October 1978
ENGLISH

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

INTERNATIONAL FORUM
ON APPROPRIATE
INDUSTRIAL
TECHNOLOGY

New Delhi/Anand, India 20-—30 November 1978

WORKING GROUP No.2

APPROPRIATE TECHNOLOGY
FOR THE MANUFACTURE OF DRUGS
AND PHARMACEUTICALS

MEDICINE FOR THE RURAL POPULATION IN INDIA
Background Paper




MEDTCTNI FOR TUE RURAL POPULATTON
IN TNDTA

Ru N- GOG].
UNTDO consultant




sowoceioraeption end classification of countries and territories
iric <ocumsnt and the arrangement of the material do not 1imply
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I have mede an attempt in this presentation to suggect weys and
means of providing aimple medicaments to the rurel population in Indiu.
1t need bs, thass suggestiona could also be made applicable to rurel

sreas of other daveloping countries with euitable madificetions,

ODuring ths process of writing this article, 1 have drrwn vior .o
sxperience, knowladgs, expertisa and time of s lergs mmber of friercs
in the wmedicsl profeaaion, colleaguea in the industry, snd othera, ani
am pesrticulerly grateful to DOr. K, M. Parikh, Or. P, H. Keni, Mr. P, D,
Ghildiyal, Or. V. S. Talwslkar, Dr. 5. N. lysr, Miss N. S. Caitonde,
Dr. B¢ Ko Mohre, Pr, M, V. Gerde, Mrs. 8., S. Candhi, Mr. L. A. Coutinho,
Mr. A. Heo Negandhi, Mr. V. Punjabl, Mr. M. P. Khedker, Or. R. R. Sobtid,

Pandit Shiv Sherma end Mr, V. 8. Dhakres.

1 hope that the euggsstions made in this prasentetion will be
considered usaful by the experts of UNIDO and will be utilised for
slleviating the sufferings of millions of peopls {n the rural and

developing arsss of various countriss.

September 1978
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1.1

1.2

ANDIGENOUS SYSTEM OF FEDICINE

twman allmant 1w an 0l1d  « human belinqge L1 0 food, 1te noed for
medica) aid bas bean from the very bagfoning of its existanre. In order
to cure himeelf, man wrind varfoun meltode and materialn., Ous to the
easy avaflability of 4 nmber «f niants growing arovnd him, initial
triasls worae conductod on Lthaun plantes. Through there trinle and ratio-
nalisalion o the renultse, axtanded ovar hundreds and thousonds of years,
8 large smount of {nfnrmation wae ama<and by various lesrned-mer about the
different human afilmante and the use: of berbe to cure them, Thin work
wan conanlidated into books., the science nf curing buman beings in Indir
with herbs 18 csllod '"Ayurvede'. Dhanvantary e congidarcd to be the

father of thio sciancne and alan ae tbe greatent of all qreal physlciang,

Originally, anly rrudn druge wore used es such or in the decoction
forme Tha individunl 'Valdys' (a pbysician practicing Ayurveda) used to
collect thaly own requiremonta of various plant materials and use them
in treating their petients. 1.0 disatvantage of hig system wan that
they were gotting orly the renionelly available vorietias of herbs which
differed from ploce to plree. Some nf thom yera not aven qaruine and
thareforn thare wa » na airan: waflabln to the tn satondardice thetr
preparationag for troatmant of dicnaseas. The atoraqe conditinng of harbs
also has a direct impact on tha quality of the berba and ite active
components, Thin facility was also not availabla tu the Ayurvedic proac-

titionere in the past. With the advancement of sciunce and tectnolngy,




thoe frveatigotinn of various medic Ll Plartr vectlt o0 i tre dea'ating

of activa chemicn! prirciplan likeg Cuirden, ReLarp e, Onlom nlkanlolsc,
Emotine, etc. Tro resule was ‘tat the hurbel materials can Puw ba rharm, -

cognostic. 1y tusied for the rignt wanlitly and cuall v onf *hg gotive

componanteo.

R number of procensing compardns have cene intn exictance in varinua
parte of the ccontry in the last five decodes who havo doveleoped She toct-
nical capubilities nf handling the harbs, analysing and stancardising thenm,
These comprirning now procass tha harhs aftor stcrage ir proprr conditicng,
chacking them for their quality and quantity of tte active ingredienty in
a ncientiflic marner. This helps them marufecture prepsrotions of uniform
and stantard quality whi ch are thon sold in the narket., Thic has ma.ont
tha crection of thorapeutic stanuoards For use of varlous harbs as a mu.. .

of mndical treatment,

Tha various harbal drugs and their formulce for different disacces
an¢ indications are properly compilset in different books of Ayurveda,
Hmievar, Jatiors suthors, meny a .res, have given d . ferent formulaus
urdnr the czva nema,  Thig has caused difficulties in the standardisation
of tha Piniched producte, as well es the right dosagee. The nmu manufac-
turers of Ayurvndic drugs in the country have removord thece difficultins
and heve come up with gond acceptable compositions of the Ayurvedic
formulations. Thus, tho sume product with the same forrulation ic avail-
able everywhare in the country, These companies have doveloped phirma-
coqgnostical, chemical and physical standards for vorious herbs and they

use thase standards during their manufacturing processese This resultrs
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1.6

Io cncstant ~ g tonancn af botvony At fheee e T Sk Lo 1e a4)ne

propes .y decigned feocrcer to o be o olle o to getidio the atincy nt o the droee
e

81 that the ahysician, wonn be arancribes them, is ute onficent a), ot

thagii eftectivenn:g .,

Ayurvedic Jdruge wrr usually very tMitter or unp.latable ara are ¢4 g
consumgd 1n larce dosago formgs ana natients do not like ta t.ke them,
Thare Fare, throae corpacies have now developed prercrations whict ore more

palatable and more acceptable to the patients,.

fhe belief »f the Indian populitinn, espe~ially ir the rural areas,
in Ayurvedic drugs is enormoues Considering thet the malor portinn of tho
population lives in S00,000 villages and most of them below poverty lina,
it is imperative that some Ayurvaedic drugs for common allments s*-ould be

rade avallable to our fallownen in the villages.

B low ie given a list of some of the Ayurvedic druge monufactured

in the country and thn indications for which they are useds

TABLE - 'A'
Srehe, Product Ingications
1) Sudarshan Churna for fever, heacache, flu, cold, coryca
i) Shivakshar Pachian Churna ) For stomach troubles such as diarrhoea,
114) Kankayani Guttd ; vomitting, cnlic, cnnstipatinn,
)} dyspepsia, etc,

iv) Agnitundi Ras Indigest {on, loss of appotite, dysrensia,

colic, weskness and debility, etc.

v) Chandraprabha Cuttd Urinory anti-septic cyst:tir, etc.

vi) Yograj Gugqulu For nain in Joints, arthritise, musculer

pain, lumbago, ntc.
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o gwiarral potcatlon far ooain s jairte

viii} taantistedi (s For doopowing Lama!

nbin dlennang, vicaers,

bailz, etc.

\ it ba ot . o .
5!/ Yoy girto, T e e ‘”3\’4”6{,1”!7.,

conabtlioar Tan ol i arpbhaaa. bympbenitlp
x)  Vhottratl futis Jar fhraat treubine

xd;  Sitopalsil Thurro far stomatitin, e ' ooy r foem moutn,

relie’ fhooang y frovgarmman at ouales

'ﬂr:')';rv‘}{ig' amthoe ahr.

s 4
x11) irifals Courn i deanmthtoo
x111)  Teabnnl Nem: ;' cant
xiv} Achnlearientn Var feants Lomploainte Lk cmanLr-hoea,

irurarrehnna, Ric,.
xv) Notanti Far 0o asg runniag noas

xui)  Tribtvivac s Wirl! ¥y ~nld, faver, bandache

The indiasnona tenen of oedicioan asa gareradl v dn tha folleuing formag
1) Daddors colled “Churen?

1) tgustht {drenntiano) wb b te » ownter extecct af harbn

$44)  CCuLLEY sevt TSuguLaut o OVLR L e aidly i weulat forms

Y

Sinen tha tndlcatinna ara aimnln, S1 fans aol ranuire any help nf
ghycleien to Lo alila to tdartlify a drug reauited by o pattant for o poet L.
culer ellrent, It macna thet It tha drune ore naslly mnd cheaply avalliole
with proper lctalling rid inctructions far usn in tha languaqo which ia

enckon in a particuler arna of the country, the village folk will be eble

to utilize th~r vithout tho assintancy of A phystcian.
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The prascnt day problem ‘e thet oroducta dliap ool by loon! tvel el ang
sre very poor In ouslity and thav charqe mvorbitan arices for nuch products,.
It Im tharefore aunnaatmd thot mach Stata of the country should heun
Central Ayurvedic formulating Plan* for the standard ~raparstinne ment{ ned

sbove which could be dietributed to the villenes through local vendora,

grocery shops, etc.

Since esch Ayurvadic drug is e combination of anveral haerbe which havn
to bm properly pharmacoqnostically fdent!fiad and chemically chackad, it i«
not poaaible tn nut un enall formuletinn unitae 10 aach diotrict place. Only
et central places {n State. can scientific stendardization be used in order

to manufacture uniform, theraspouticelly active formulations.

However, it {s worthichile conaidaring putting up small packaging unite
for stendard praparations ir dimtricts, wheress standard products in bulk
quantitias could be brought from the Central Ayurvedic formuletion Plants

in the Statas. This would meani

1) evailability of therapsutically standard products;
11) involvement nf villagers in ths packaging and distribution

of there drugsj and

111) provide job opportunities to the local population.




ALLOPRTIC  HOME REMEDIES

Bepides Ayuvrvadic praperationns, io the la-t 1%, yeore chemo-theraoy,
basec on synithetic drus heminde rap.d strides in the country ant have dunn
able tn "vercome hithorts urcortralabie diaRnbsoce TRt s hao ratg conglopy -
able pregraes 10 “ne aanufooture and fermulntlon of thece new cheto-thoras
peutically artive chemical compounds snd has a very well establinbad
ptarmacantical Industry whisi caters to the neads nf tra Incran pubhlic Far

v !

slmost all types af disuvases. “he productiorn of phitmecauticals in Trela
in 177778 ‘s metimatad tc be arcund one billion U.S. doilare (8070 millten
Indien Rupres). The country's reaulrements oo projected batt by tre
{ndustry and by tre hovosrrmert §g of the orver of 2,38 t.ilien UeSe Colilirse
(15,000 millior Indian Rupers) for the yoar 198287, This mpany a comprar
orowth of approximately 19% ovar the rext flue years, Yhis DRTE90ONTD A
qreat chullarcre fut,unfortunately, even ut of the rresent productiine,
moet of tha drugs menufactired in *hn country are utilired by 20% of th,
populatioer Yving in tha urhan araan, A0F of tre populotion Mving o
half amilifon villarus of the country hardly have any banafit of the
modern, scientificelly based druge There can ba cev.ral reasons for
thie dispority, but the mulor ones arel

1) norewvoeilablility of treinad wadical or para-medical personnel

in the rursel arean of tra rountry;
11) lack of concorted afforts tn Jdevelop o basic rarmulary of hnrmo

remacdies which ¢ 1:1d be manufactured in dietrict nlaces ARG

made svalilable ta tha rural population to so) =nodicate ttur-

selves at low pricos snd witbout any dargor of side~afoctc.
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A nunbherr nf studine baus gt 0 thhat g migri an

health care dg an' facare ghio b wagal iy fnunloe

throp=Fmrth n*

Pvggohald remedina,

This frrst ilne ¢ nfence 0f a4 gprna- n- Irjurian 1a of stratogic

tante for the cnercyl wpllebpine 0 the nednlee

The imnnctance of

hamo remadiac §s recognized throw out tha unrld by

rafpagin- -’

includirg the World Health Orqgani-ations A graphical r procu-tine

role pleyed hy soifempdication 15 sbown below.
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Obviausly, 0o amrue A0 Gpni AN et iraa ) taeme of Atk -

nf doctor-, dlapens  faa, boanibala, bealt) ¢

techrr- o i A unibe and

the reat ot G0 wvtld e able t o o vter b bhe anaemnna ta a1 Nroaramme 5

reoyitedy, imlona hoaachiald pom, {pa Are mata wall ale b sty rura’

population of aar Country,

The mafnr characteristics of houneball romaties ares

1) thay bave boen davelaped tnr rplinf of synniom  and canctitiang
usvally mino: and enlf-limiting in nature whiech are qultn

sasily roconnizad by conatanrs withnut medics ) suporvisinn,

11) their praper use muat be within the copability of the ayaeann
congumar with tahel dirnctinna 1hat can bp aaatly underatoed

and follownd without prafesalaonal auidance, and

1i1) effectiveness and anfoly of thete nroducta shnuld reach high
lovels of sttainable conaistancy 1.r. aafety mus' c¢arry a

araatar wnioht while dasinning thecza homn 1oinetlns,

In orcer tn idantify the .mportant producta reauired e be mooe
nvaflahla to panple in rural areas, aever.! coctars whn ;‘ur;) wotking, either
thraunt profe-afonal hodlea Yikae tha Inddian Medical Aranciati-n or throunh
sntin, organizationg, in the rural araas bave broo Intorvie nide  Heawt on
the informatinn available through these doctars, and the typaa of dirnasag,
whiclc arv vory much prevalent in our villanas, a Formulary o tho most
i{mpnortant household remediss For the basic rrosiroments of the villagns

has bean daverloped.



Irdications

& unsp~

Headachn

Brdyachn, cnld nn
fayegr

Stemachache and
actdity

For lactating
mathnrs & childeen

Annrin

Aurqative

Mugcular pain and
acng

fFungal infection

For burns

Aralgesic balw
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1 Asalria (.8 tobs,
2¢  Paracoet.mol 1, 4 tabe.
Te Sada it 3o, 3N tabs.
4. Colciunm Lactate 1_n, 30 tabn,
S¢ Ferrau Sulnbara 1.9, TTotabis,
6 Prarclphthaiain g0, 4 tibse
QINTMFMTS
7e Inding uith Mathyl Salieviate 10 Qe
(rmr\—",tain.nq) .“.F'.I.
A. Sellcylic Acid 1.8, 10 ge.
9. Snotiring Cream 10 q.
Cortainng
Euflavin 2,.0.C, 0.1%
Thymol 1.0, D.005%
Water migcible
ointment baue PeBa101%
19« Methyl Salicylato Compound 12 q.
(ARnalgesic Halsam) B.P.Ce
Contsingg
rathyl Salicylate (SN)
Cajupui nil (7.5)
Cincole (2.9%)
Menthol (17)
WJater (4.5)
wool fat (10,5)
LUhite benas wax (2C)
1Me Clove DIl 1.0, S ml.

For taothaciv



Sr.nn. Produr t Dacbqu NG L atd e

829 % uspe
LOTIONS
12, Gama ttenzene Hexachloride N.€.]. 50 ml. For hair lica & scab ig-
13. florax Glycerine Palnt Nefoie 10 ml. Throat & mouth paine
14. Compound Rrn-~in Tacte., ¥ p ?hml. Cucs, bruiang & mie,r
wund g
15, Antifuyngal Lotfinn 10 ml. For ring-worms
Contalne:
Reasorcinol 1,8, 3 g.
Salicylic Acia [.p, T Ne
Methylataed Spirit t- 100 m).
16, Lysol - 100 ml. Antisaptic
S0% Cremn! U/V in a saponiceous
solvent
LIQUID ORALS
17. Sodiun Bicarbonat: “ixturas 100 mls Antigrioe camminatiuvn
(Gripe Mixture) t,7.1. mixture
18. Expectnrant Mixture Nef.l. 100 ml. Cough mixture

19, Piperazine Citrote Mixture NeF.l. 100 ml. Anthelmentic (for
thread & round wsrma)

20 Kenlin Mixture 'efele 100 ml. Diarrtiea
POUDERS
2. E)actrolyte » S0 g. For rahydration
Cantaines
Sodiun chloride 3¢5 ge
Sodium bicarbonate 2.5 g.
Potassium chloride 1.8 q.
Glucose 10.0 q.

{(To bs dissolved in one litre
of clean water)

22, Potassium Permanganate I1,P, 10 ge Anti=infactive

® National Symposium on Cholera and Acute Diarrhoeal Diseases, Calcutta -
March 1978,
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Moat of thewa formu’ations are fram tho vartioua Natlona® Farularian
or Pharmaconneian and ara alan anproved by the tarld Health Organi zatton,

Thia list of formulationn cou'tt be revised or modified dangrding unon tha

roaquiremante of mach region,

Having idant) find the Lasic Peeda, the alm of this papor 1o tn makp
out s programme tn provide a U.s5.80.125 (Indian Rupee one) anuivelent of
these househnld ramedling it yaar por porann to nur people in the
villaqes. The tatal populatinn of nur country at the moment §a 674
million wd I8 growing at the rate of 2%, which means that it will be of
tha order of 700 million in 1902=83, QOur aim tharefore ie to provire
80€ of the 700 million penple with remedies worth U1.5.80.125 each per
snnum, Thie could be done if we organizms emall Modal Manufacturing Units
(mmu) for the manufacture of thesse remndlies in nur diastrict places. Each
such MMU should look after the population in & dietrict or & combination
of dietricts of about two million peoples. Thase MMUs should be as naar
as pnssible to district or civil hospitals a0 that certain basic facili-
ties of hospital phammacy lehoratories are sveilasble to these units,
Besides, district places will have proper trensportation aystem es well
#s wetor and electricity required to put up these un.te. In addition,
the benefit of thess units in the district places will be that they will
hove s rural background end will cater to the neada of the people in the

rural mrease.

The MMU will consiat of a complete phermacautical manufacturing
fecility fnclusive of its own Quality Control Laboratory and a distribu-

tion set=up. The plen of ths MMU has bren so designed that thiq unit son

bs erected in any psart of the country st a minimal costs A flose ploay non

the building to house su~h a model unit {a ahown on Lhe followvo naee.
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Tt PLoc bl o r, Porroper unctilation myrtem o Vovigior hae

3

al s v e G fey Fatins oo o My a0 and wlion bhe noed nricog, withe

e oruch gt fiaity, Thioe plon hac been made takirg fetn cnneldaratfon -

thn capacity reaulrer pte to folfil tre oot of tyn millinn
vaople Cov houe ¢haold remetiics of Lt L8, PEL ey rop

pny

yf ar,

1i) ke et all e reauitemirts o e loeal Ortun Rt boe it fog,

1) tabiryg oo monufacturirg proctices fnte conefreratian,

R Mnterizle

———

Kll raw moteriels and packacirg materfcls of standard and pharmae
conpnedal nqualities ciqulrrct foar thae manuf acturr of the housrhale pemor i
ldrsitifie? in the Formulary (Table '0') are locally available in Surki-

c.ort cuantitiaes,
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2,13
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Pagkaging

The peckaging should be simple and chasp, but should be able to

protect the potency of the drugse Tha pack i zey heva heen eo decided

#a to bs sufficient for a particul ar silment and to gee that therg i¢

no wantege. Thie will aleo kaap tie prices of the preducts low and

within the resch of the villagar,

Thare should be only one pack efze for anch product {n order to

make it sconomic to menufecture and distribute,

Tha labels on thuse packs, btenices maeating he requiremants of the

Orug Author{ties snd also of the Commouity Packeging Mct, should be ®o
designed that the Nname of the drug {a synonym with the silment and is o
direct trenaletion from one reqional lenguegs to snothar, In addition,
the product ehould elso heve o humber code which ehould be the sams on
the product throughout the country eo that this ~umber code could slgo
be used for subsaquant purchasss. Besides, tha 1abel should aleo heve
e aymbolic representetion of the dieease or ailment 80 that even an
i1litrate pereon would be able to fdantify the drug needed. Tn {llys-
trate, & label for 'Aspirin? is sh. on on the followin page. Aes will
be eesn from the label, in Hindf 1t s Called "Medicine for Headache®,
Ths number code on the lebel is the figure "' which {a the number of
the product {n the formulary (Tabls '8'), The aymbolic representation
of the silment viz. 'hsadache' is depicted by the picture of s men

holding his hend on hia head,
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2,18 An illustrative lsbel for 'Rspirin', buth in €nglish andt Hindi.

] L
-4: 5 E § 4 TA;LETS - g
by oef S § i
g g & F3 b e wel
g fFOR HEADACHE ‘§§§
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In the following two pages sre ahown snme aymbollc representations

of s few other products coversd by the formulary (Tebls 'e').

Product No, 4 (Teble 'B')

For Lactatina Viothers

Product No, 12 (Teble '8')
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Product Nos, 17 (Teble 'B')

Gripe water for
digestion of Children

a=El & uraa ¥ fay
AFY AR

Product Nos 20 (Table 'B')

For Diarrhoea
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The jabel netto.n enn packagnn o <t v oucta whouie G ound feee Ao
over thes cnuntry. Inly trg languane on the latels ahould cnarre darenoine
upon tha Stete in which thoy are requiceds In this way £t will be cossible
to propagate standard prepasrotiona throughout thp country by bo%r trair
names in l.cal larquages and their umber codes along ith the symbolic
rapresentations which will ennble the rural people to identify the precuctce
they noed. By this echeme,it would, in the initial stages, bn able to
provido sbout S00 million people with household remedies worth UeS.862.%
million (l1.Rs. 500 million)e The produ-tion programre could then bs
expanded to provide products worth Ue5.80.253 0437 or 0,62 (1.Ree2/-, 3/~
or 5/= raespectively) equivalent per parsor per yesr, depending upon the
experiences gained in tho firet five years of the operation of such unit:,

¥
2.18 It ia proposed that one such MMU shou.d be establishec r~ zn 2xoer. -
mental basis in ona district of the country and depending upon the

experiences, chaenges could be made with an ultimate aim of havirg thacs

mMUs in sach and every district of the country.
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thr Loehnic o] baowsbow For the proparacinog menlticoed do thp Parmglory
(Tonle ') ta widnly knowm oo 3o qiven dnovarions Matlonal roarea el
and Pharmacnponings  Hawever, in ordar Lo have 3 ondform nurtity far each
productl, 1t s propoasad that a [ otral Formul. .tion Laboratory, onder
econtrr) af thte Druns Contraller of Irdin, should be createds Thir Central
Formu' - tiecn Uaboratory should provido to all mMUs the detatls of the
monuf. cturieg pracaedores for each and avory product with dofleite astorod ria
and spncificntions lald down. All FMUs ir the States, or an 8 matiaer of
foct in tho entiru country, shnuld follow timre standard formulnge In the
event of any difficulties exprrienced by any of the MMUs, A tectnlcian
from the Central Formulation teboratory could be called in for helps Nn
MMy should be allowed to make any variation at all in the standard
formul ae without the prior approval from the Cantral Formulation
Laboratorye The Caentrnl Formulation Laboratory should train e certaln
number of technical staff of each and avery State Drug Administration so
that thesn technicions could then be denuted to assist the Mrils yherever

there is a technical problem.
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Relationship with Hospital Marmacy in District Civil Hospl Lala

if sterile arsas already exist in district hospitals, then theas
facilitine coulu be utilized for ‘he manufacturc of ~artain storile
preparations Jike Sulphacetamide 1.P. aye=drops which could be pocked
undar sterile conditions in hospital pharmecies and distributed through
the natuork cevelopod for the housshold remedies listed in the formulary
(Table "#). This ulll provide immediatc eye-care and aid to a large

number of our village population which suffers considarably because of

eye infactians,

Immunpoloqical s

These MMUs which will be having a district and rural background
could be provided with a lsrge size refrigerator where the following most
irportant {mmundlogicals reaui-ed for preventive medicinmes in the rural
areas of the country could be stored and made avallable to the medical

and para=-medical profession for immunizing the villege population:

1) Cholera veccine

i1) Typhnid and pers-typhnid A & B type vaccines
11i) Smallpox vaciineg

iv) Anti-venom serum

v) Oral Polio vaccing

vi) Triple vaccine

The MMUs could thorefore play an important role in the proper storage
conditions of there important vaccines to bm made avalilable at short

notice to the rurel population of the country.
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The Quelity Contrnl Departments of the MMUs will keep en sye on
the sxpiry datee of thgse veccines so that proper material {is ueed
bafore vaccinetion progremme starts. A record of the utilization of
the veccines could aleo ba maintained by the Ouality Control Depert-

mente of the MMUs.
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CHAPTER - 111

QUALITY CONTROL

T The quslity control functions in & pharmaceutical manu‘acturing unit
comprise of the followingt
1) To lay down estandards for raw materials, intermediatss and
finiehed products.
11) To test end releasse raw materials, packaging materiels,
intermadiate forms and finished products.
i1i) Yo prepara appropriats documentation proceduraes from the
receipt of rew and packaging materisls, through test anc
release of such materials, manufacture of the product, ware-
housing snd daspatch ot the products to distribution centres.
iv) To prepsre procedures to guide and implement good manufectu-
ring practices jointly with the production departmaent,
v) To ensure compliance with requirements of the Orugs & Coametics
Act and the Rulas thereunder in case of India, or the appro=-

priate regulations in other countries.

3.2 The requirements and methode to fulfil these above mentioned functiong

are outlined below?

a) Stenderds for pay materiels, intermediates and firichec products

Since most of the products proposed to be menufactured are accordimg

to accepted pharmacopoeias or published compendiume, the stondarcs

have to be taken down from the aame, inclusive of the test procodurcs.

b) Jest and Relssse of Rew Materisls, Intermediote Forms and Finiched
Products

The teeting hae to be carried out in a laborstory and the recuiremonts




)
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of fixtures, equipment, etc. ere deolt with in s seperets chapter. The
equipment indicated ia for chemical teeting unly., Microbiological

testing would be required only in the sscond phass end hence it has

not been included in thie pr er.

Rocumgntation
In order to exerciae propsr check and control over verious operatione
concarnad with menufacturing e pharmaceutical product, the following

besic documente must be meintaineds

1) Rewv meteriale receipt ragister
11) Peckaging meteriale receipt register
111) Anelytical report on sech lot of raw meteriel supply
iv) Packeging meterial inepection report on sech lot received
v) Menufecturing or Betch Racord Shest for sech product end for
svery batch of the product which gives complete betch menu~
facturing history
vi) Analyticel report on sach product tetch
vii) Packeging record for ecch product betch
viii) Finel betch relesse of sach product
ix) Raconciligtion of yields sgeiret ctandarde

x) Distribution record of sech betch of producte

The ssrential perticulers to be recorded in thees documents or forme
cen be obtained by s perussl of Scheduls 'U' of the Druge & Cosmetice

Rulee (India).

0 apufecturd icep' du
Thess would heve to be prepared jointly by Quelity Control end

Production departmsnts to cover the following ereaes
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i) derehouse - matsrials receipt and storage
i1) mMeterial wel tmants and trenafer to production

114) Production arev - qererel checks for each product type, e.c.

teblets, oral liquide, etc,

iv) Senitation and hygioria, ircluding good house~keoaping,

e) Lomplisnce with Druge Control Requlatery reculrements

The requirements with respect to the following malor aspects, baaidne
a8 total familiarity with all provisions of the DI‘U(‘?\. & Cosmatics Act

snd Rulas (n Tndia) r-n eacentisl;

1) menufacturing licence and the conditions therefar

11) Lebelling requirement:

111) Clessificstion of certein drugs in the various achedules of
the Druge & Coamctica Rct oand Rulee (In Indde) amd the corran-
pondi ng compliance reaulrements

iv) Mmanufecturing aress, documentction etc. reculrements es oer
cartain achedules of the Drugs & Cosmetica Act & Rules (ir

Imia) .

3.3 In ordar tc fulfil thesa functinn. effectively, the Feand of Quality
Control must be indapendent of the Hand of Manufecturing as raauirecd by

the Orugs & Cosmatics Act and Rules (in India).

Cof
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CHAPTER ~ 1V

DISTRIBUTION SYSTEM

Ireditional Oietribution System

In “he past 30 Vo419 the phr maceutical industr - in Indie has devs-

loped the treditionnl ways of dietributing drugs s.qg. appointmant of}

1) Sols Distributnre
11) whole-malers
111) Stockists

iv) Preferted Denlers, stc,

These aystema have bgen uped in virious forms by verioue companies
to fulfil their marketing needs for distributing their drugss Since the
medicinns suggented to ba manufactured and distributed in the MMUs ere
eimple househnld remeries, the above mathode of distribution will be only
marginally suiteble in the rurnl srsea. Therefore, non=traditionsl

matt ods of diatribution will have tno he resortsd to.

Nonstpeditional Distribution System

In the nonetraditinnal sys.em of distribution ¢e will have to follow
the avenuss which are nnrmally availabla in the rural ersss of the
countrye To name & few, the following are the most importent:

1) Co-oparative Socisties nf varinus nature
1i) Panchayst officas of villages
111) Grocery shope - Theno ehops sre ]~ for major purchases

iv) Primary Health Contree
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v) Crem Savalic end Gram Sevikas, s parsenodical force that hus
been crsated for the rurel population by the ministry of
Heslth. These are groups of young boya and girls who hsve
been epecially trainad by the Ministry of Wealth for rende-
rirg medical eild in tii. villages ot the country,

vi) The distribution net-uork of some of tha large consumer
produzio canufezlurers liko matcheboxcy, tea, 'bidis’,
tabecco, otce in the country.

vii) Chenlsts nnd Retellern in thte villageo or district places.

viii) fhyciciens end Valdyas

ix) Schosl toechars

x) Through professional orgenizations liks the Indian Medicsl
RAsporiation, th- Manugement fizsocintions and voluntary
organizotionn likn thn Lionn Club and tha Rotery Club,

xi) R vsn could be provided to cach MMU for cupplying the
nacass -ty ooducts to the foeder villogsn or satellite
villages which vill in turn become asources of supply of

theso prodicta to smaller villages.

In order to ho nblu to clooue ta right rothod uf distribution, it
is suggested that sny nnn of the above methcda or a combination of them,
which mey differ from rrcion to region, could bw adopted. fxperimantal
merketing should be dono in order tn test trs bost possible methods of

distribution in any reqgion.

Publicity

Adequats publicity should be given to make known these simple house=

hold remedies to the rural population eand this could begst bs done by
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adopting the following mensurem:

1) By display of amsll attractive poeters, which should be

11)

111)

enlargoments of the labels of eech product, irn villege
schnola, Banchaynt of:ican, nenarhy bun etetiona, Qrocery

shope, reiluay stations, etc.

Vallepainting ia tha cheapest, simplest and mos® common
way of advertising in rurel araes and this ia the most
widely used syetom at the moment. Hence, this method of
publicity should be utilieed extensively for populari zing

these simple home remediams.

The villeges in the rural areas observe weekly or fort-
nightly bezear days and these deys could be utilised for
sdvertising, populerizing and distributing these simples

homs remeuies,
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CHPITAL INTSTIFL S AMD ¢ 0

Ownnrshig
Tte wrarctipn of tiece Mg the dletrdcte g by 1o “ba Ntete
Govarmmerts, Coecpnr.otive Socintieq, Philantrontde ool 80 oy Troely

atr,

Minogement
In arder to make the orogramme sucrassfiyl, (i abgoluiriv ooe oantia)

that theus MMUg are ornneriv monanac, Lecl~fcallv, Flranclie' v ar wel. o

comerclialiye I tha mapagorent 1« to bo prevades by the S8 e Oovnrear

it would put an enormous strein on 't alrgatly o cinaed meTuLoes o0

Stiate GCoveroments to provice this «lan f axamsrticue 18 fe oo oot thyt

technical and morvating assi-tanca coul* un Peto s Tpem oAt ord oo e peg
coutical comnanies {ir the country. Husinews hnusern gbould alen or
requested to adopt one such upit and! nrrvide all the mooceasury morocer!al

sarvices to thece units so tbet LYgy bhecire proori s iy viebln,

The financial pralectine far o tynizal undt oo Baleancs shenl for
three years haa hpen unrknd cut geparately witlh certaln cetumntions. [0

would appear from the firancial prolectd in thoc such tnites, $f mesang,

a

properly, will be in a positi o 2o be ecanomically viable 3n fne ot
yair of working i.e. sg soon u. thay start manufactucirg oo eds wort

UeSe$25u,000 (2 millinn Indian Rupeee). As the productinn preoararme ls

extended, the units will becoms fin.ncially sclf-sunnorting.
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Sed In the following pages the deteils of fnvestmaent for an MMU, inclu- ‘
sive of capital equipment, auality control laboratory fecilitiee,

parsonnal and its cost, the earning statemsnt and tho balanc.: shemt arm

9iven,
565 umma of Inyestment
Us 5o 8 L Re.
1) Construction cast 25,000 200,000 |
11) Land end development cost ! 3,125 25,000
111) Cost of slectricity anc
water supply 6,250 50,000
iv) Cost of air-conditioning
and air trestment 6,250 50,000
‘ v) Cost of squipment 34,375, 275,000
fotsl coet of Project 75,00 ) 600,000
L ] SRR
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S.6 CAPITAL EXPEND] TURE

A. PRODUCTION DEPARTMENT

1)

11)

Jablat Soction

Planatary Mixar « SO kg, capaci ty
Multi mil}

24 tray QOven

16«~atation Rctary machine

Single punch tablet compression machine
Welghing balance - 300 kg, capacity
Tablet disintegration test machine
Herdness tester

Sachet meking mechine

Vacuutn system for leak tert

Total

Liguid Section

Stainleas steal tanks -
capacity 400 & 200 litres

Agitator (Turbo stirrer)
Filteration unit

pH meter

Hot plates (2 Nos.)

Bottle gas with burner
Transferring pump

Deionised water portable unit
Bottle weshing unit

Bottle filling machine
Pilfer-proof ssaling machine
Semi-automatic labelling machine
Bottle drying oven

Total

Cost of Equipment (1 + 431)

UsSe$ | I.Re.
24230 18,000
1,875 15,000
1,250 10,000
5,000 40,000
1,250 10,000
138 1,100
175 1,400
3 300
5,000 40,000
250 2,000
17,225 | 137,800
1,875 15,000
625 5,000
750 6,000
375 3,000
63 500

63 500
375 3,000
437 3,500
187 1,500
1,125 9,000
1,000 8,000
188 1,500
625 5,000
7,688 61,500
24,913 | 199,300

T
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QUALLTY CONTROL DEPARTPENT

Physical balsnos
Anelyticel bslance

Oven - hot air

Vecuum pump

pH meter

Photo electric Colorimeter
fRefrigarator

Clesswars, porcelainwers
sid metalware

Miscel laneous

Total

Furniture, fixtures, etc.

Contingencies

IDTAL COST '
Cquipment - Production Department
Equimmant - Quelity Control Dapsrtment

furniture, Pixtures stc.

Contingancise

Ua3,8 LaRe.
100 800
A3? 3,500
313 2,500
437 3,500
378 3,000
900 7,200

1,125 9,000
1,250 10,000
378 3,000.
5,312 42,500
3,250 26,000
900 7,200
24,913 199,300
5,317 42,500
3,2% 26,000
900 7,200
34,378 275,000

AR AN L N
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tneinaering

Oistrioution

Administretion
& Ahccounte

Ctier Thanie®
Arst, Lronlat
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Clocks

Uriaxdlled

LoLent

Totas

Addr cther benafits like Provident Func,
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Total cost per anoum
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ASSUMPTIONS ON PROJCT)ONS

1)

11)

114)

iv)

v).

vi)

vil)

viit)

ix)

Land avaflabla frea nf coat

Na addltinne to Fixnd Asnats during nrojected period
Deprecintion computed at 10% on cngt

Rece'vables oo tre basia of ane month nnles

Invantories computod an the fnllowing haais:
a) Row materiale ~ *fwo monthe coneumptinn

b)  Workelneprngrass - twn months congumpt ion
nlue 60% nvichigaan

c) Finiabad goods = onag manth cost nf aales

Accounts payabie an the basia nf nng month cnat of

matvrlalg,
Accrowd axponseq on the banis of one manth axnanses

Loans to bo of intgrgat fran moratorium for an fnitial

period of fiva ynars

Tnflation rate ts entimated at 10%
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SOCIO-ECONMMIC BENEFITS

The eocion-economic benafits tha! will be deriuerd out of thn propaand

programme will bey

1) The provision of thans simple, harmle=s, homp remadiaes will
save a larage numbar of manhours which arn normally waalad
bacauas of minor allmentn urdd su“fering that our rural popula-
tion undaergoes due tn non=av.ad lahility of simple medicaments,
According to our astimatao, sinht man=days are lost per parsnn
per year in rural India beceu-n of minor allmentse This will "
work out to en yearly lnz- of aix millinn monmyaarg taking

SN% of the rural popu'atlion as worklong on farma,

14) Ir the eimple mrdicaments are provided at Lhe right tima,

martality rate among children will fal) congidarably.

111) Thore will bo local aploymant s The Micts will provide oppor-
tunities for young village hoye and nirls whn have bean to
schaools to te gainfully employad, It will alen provide addi-

tional sourcs 07 Lacoma Tor gooonra and vendnre in tha

villege arsas who w!ll be selling most of thaesa harmless home

remodies,

iv) The rural population will heve a direct involvement in the

femily we!farm proqramme nf the country,

v) Hecauso of the possibilitiss of getting these saimplo mudicow
ments in their nwn villages, the pressure on the Primary

Haalth Centras of the fGovarnment will be lass, whorsby the

doctora could concontrate on lorqgur areas.




vi)

vii)
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The industrial worker in the urban asraag lse medicully covared
by » scheme callod the Employoes' State Insurance Scnemn
(EeSe145.) wharein an employer contrlbutes financially guffi~
clent amounts towarda tha malntenance of tho health programmg,
Howaver, there la no such benefit available t~ tieg rural
population which is malnly enganad in agriculture. The schomn
sungastnd, which {s expected to bacome oconomically viabla in
the third yasr, aven If {t runs intn minor lossaes inftially,
will provide some medical relief to our villane population

which has hithertn been denied this facility.

Healthy 1ife ts & more fulfilling lifa.
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PRLSENT POSITION OF _THE_DRUG 1M01 S TRY N JNDA

As mentione! aarlfer, tha drug Indiictry In tve country (o bighly

develaoprd wnd almost all pharmeceu  ca) rraparatliona,  achuling aome of
the bulk drugye are manufactured and distributeds The produ Line of

phnmacauticalys 1n 19772768 4 ostimated La be ar ound HeHel 1 Ni11irn

(BUND millfon Indian Auprar) and Lhe projortac reaudremnnt of the govearrn-
mant for 198707 {a af the ardar nf 1,4.8 2,30 billion (14,000 million

Indian Huympn), Tha "ollowing chart shous thot the ajm fa tn Aalnnet

double tte per caplta drug conmmption as o percant of por cupita Ircaomeasy

| e T P U

ey o ey ey

InB!! '_;:_ l Ul Je f
S MR i e e e ke e o e ek e - ]
1Y77 74 | 16907 =87 Growtih Ratbe

| (ectimatod) i'g‘n*nir-r-f.c!_.l)‘l 167707

Popul atl on 634 million 67 nitlion o :

| ?
Por caplite {ncome 175 200 ‘ o i
) {

i

Oruq Preduction 1 Lillion e L 1)inn

|

!

)

|

' |
Par cnpita drug oonamption ‘ 1.6 ‘ Dol |
Por cupitc drug consumption ; 0,904, 1.69¢ |

l

|

l

#e X of per capitn fncomy I J
L’““‘“""——‘"— B DT T TIPSR ,.___L R S ____-L_“‘ o

In order to ectiaeve Lhe shove, the major ob joctive af tho lndustry

will bhe to:

1) lncreasn the preceot coverege of the 20% of Lhe population by
modern madicinng Lo 3%e  This will caomprise of 2/,5% of urban
and 7,58 ol tha rur.l population,

31) make medicime avallable ot ynrld compe! U tve prices,

1§53) Keep the fmport content af e madictne s aanufacturee o the

country below S%.

iv) Increase exporta.
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The following chart gives an idea

groups:

TABLE - 'D'

g 39 3~

of the demand Projection by anatomical

UeS. $ 4n million

Croup 1977-78 " 1 58283 % Crowth Rate
1972-77 197778
Alimcntary tract 307.5 (30.7) 6750 (28.4) 17.4 1740
& metcbolism
Anti-infectivo 237.5 (?3.7) 61245 (25.8) 1842 2140
Roeniretory 93.8  ( 9.,4) 212,59 ( 9.0) 19.8 19,0
Contral nervous 6265  (642) 13143 ( 5.5) 17.6 15.0
gystem
Blood & blood 60,0 ( 6.0) 156,33 ( 6.6) 15.0 21.0
forming
Osrmatologicals 53.8 ( 5.4) 125,0 ( 5.3) 24,8 13,4
Antiperasitics 40,0 ( 4,0) 12745 ( S.4) 2841 26,0
Muscul o~-nkalatal 39,0 (3.5) 8040 ( 3.4) 19.3 18,0
Canitoeurinary 30,0 ( 3.0) 6040 ( 2.5) 15.0 15.0
Cardio=vagscul ar 27.5 ( 2.8) 65,0 ( 2.7) 172 1846
Systemic hormones 23.7 ( 2.4) 5940 { 2.3) 22.3 18,0
Seneory organa 212 ( 2.1) 5245 { 2.2) 19.6 20.0
Nthors 75 (0.8 22.4 ( 0.9, 1644 24,6
.. . e e - —
Total 1000.0 (100 ) 2375.0 ( 100) 1543 19,0

The ..;>art belos shows ths demend of bulk drugs in

thes countrys

JASLE - '

—

UeSe ’ in million i

0o BULK DRUG FEQUIREMENT

Domoastic production

laports =
Total

1977=78 198283 Growth Rato
197782 (%)
2188 562,5 21
93.7 187.5 15
312,95 750,0 19
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7.6

7.7

-3 40 -

g e e e
| -
PootarT T I» 1982-83 Grawth Rats
R R — X e 197782 (€) |
8. FORMULATION PRODULTTON g 1000, J 2725,0 ll 19

The ratio f holl Arvinn #n Farn latinpae ¢ 3,7 in 1977278 and s

likely Lo remsin tha nama in 1982-83.

The present investmunt in the pharmaceutical findustry is cver
UeS.$750 million (6000 million Irdizn Rupoee), and in order to maet thn
raquirements, both for bulk drugs so well as formulatlons for 1982-33,
the sstimated investment hon to rise to as much aa U,5.$1874 million
(15,000 million Indian Rupees). Both tho industry and the Government
ors seized of the problem and if the industry's performanca in the peet

19 eny indication, it f8 huped that these targate will ba achiasved.

ulk 8

Since the production of bulk drugs in the country has to increass
to U,8.85%62 million (4,500 million Indlan Rupnae) per ysar, considerable
smount of tschnology has to be scquired from abroed end also devaloped
from within to moat the bulk drug . nuirementa, Gove. ment has to
fevourebly coneider tho import of eppropriate technologias into the

country, especislly for products which involve high technologye

It e slso vary importent thet i7 the requirementa of bulk drugs
in’ the country are to be mot, suitshle technologies have to ve developed
or purchesad for a large number of importent intermadiatnas which go
towsrd meking the important bLseic drugs. A panel of technologists and

resserch workere, working undner the Chalrranship of this author, has

fdentifisd thees intermadistes, their quantities required, the final
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products and the guantitiua ttat could ha monuf acturcd nut of thome The
list 19 givon balows
S 748 TABLE - 'F°
1982287
SreNue  Orug Intermediasten Qunntity Baslec Drugn PRI A
TTnnnnJ Tonnas
1« Acatoir ol) Suiphamoxole 126
2. Trimathoxy=benzaldehydn ) en Trimothoprim 5n
3¢  Cuanidine hydrochlorida e )
4, Matol 31 Diloxanida furnate 2065
S« 4,7-0ichlorrquinoline Y400 Chiaroquin phasphata SO0
6. Novaldiamina YTS0 0 or sulphate
Te A=Pathyl=Seathoxasoln } 4 Vitamin b 70
8. cis-jutenedinl ) G
9. Trimethyl hydroquinonns } 19 vitamin £ 13
10, Isophytol } 10
11« Dimathylaminonrapyl Chlorpremazinoe hydroe-
chloride hytirochloride 10 - chloride and athers 24
12¢ 2,8-8ichlorobensnic acid 16 Fursemico 10
13, ANitrofuraldehyda diacntate Y 80 Nitrofurazone GO
14. Semicarbazide hydrochlorids ) 20 Furazolidone
15. Amino=oxazalidone sulphato ) %C Nitpofurantoin
16, Amino=hydantoin sulphate ) 30
17. B=Hydroxyauinnline 304 Derlvatives of B=Hydroxy=- 600
quinoline
18, 2-Mathyl~imidaznle 650 Fetronidaznle 500
19, 15-APA Y150 Amnicilin w3l
20. d=Phonyl glycine Y170
21 Isoxamine 100 Sulphomathoxasdle
22. DL=Amnino butanol Y225  rthambutal 10
23 O~Tartaric acid Yinn
24, Ar?0ichlorn=qulnolire 140 Aaadiaouln o
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SrefNn. Druq Intepnndiates

26,

27.

28,

29,

Guanlity donin Drogs
(1 1naas)

Mechlor: aniline

g Hydroohlneathinzidn
disulphonamin
Ianhbutyl banzanp o0 THeesr o f on
2-Amina-pyrimidine 200 Sulphadinazine
Guunidine nitrate e 0o Su'rhanuanidine
nr hydrochlorldn
para=Aml nophpnol non Paracetomnl

from Nitranbenzono

1ono.gT

it by

(Trrnn )

20

400

1100

#* Since 120 tnannes of Cuanidine s reaulired for 2«Amlno-pyrimidling,

tha total reguiremont of Guanidine in this

druga emounts tn 230 tonnas.

1iat for the throo




Res,parch & Deunlo vt

Frosm tho ~buuz 1E G0 very cleor that consddesable raaarck and
development afforis will hove tr bte madn vithin the country ta =A3t thp
tergotted recguirteronie of  ath bulk drene une Tormulaticns for tie kapltn
care and famlly uslTara of tiw conlry's ponvlatinne Hational labnsabtse

ries and private laborctnriery avs doing their Doot to coveled such tech-

nologies. It is expected that thay will maka o areat contribution to the

"
-
b
2
i
4
O
[y
4
[V
-
A

basic drug marufocturiry ne- YOarse However, in

bae

order to stimulate *ho traacrch ard dovelopannt effort in tho cnuniry,

cortain incentives nhoutd bo nrovidai, viz:

i) Ressarch and cevelopnunt of varicus Idoruified intermocict-n
shoutln bo Jucicinesly disiributed amongst tua ot tireo
teseqrch ont Ceveloprernt labor:torics, Lo irn intn conside-
retinn the copabi’ity and the Snterest of Lre cotticu:.

roescorct. anc dovelopment unite  Thio sbouls prrvent woteatihy
y

competition ard avole repetiticus uworke

$4) Al reseerck 1loberciorius whick are reoogrizos hy the

Departmert of Scoisnce A Tocrnolocw shouic cu jorhitnon to

a waighted decuction of 1700387 Of thare »pero o on rencered
and develooment in their Incomn Tex roturnse The rasgorceh
units which unde*oko to toks up the allotred rewcoreh ant
dovalepn-rt wort in cavelopina boo v st T Lo mlirite
focture of the icdentifled intermecicics rhoule Lo oiven
automatic recoaniiion by the Depertment of toier~e an

Tachnology.
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111) Once the desired know=how for a porticul.r intermodinte/
beslc drug hos been developed and visbla production of the
same 1s estahlistivd for at least o pariod of tun years,

all imports of these .itermediatos/basic ituqs ghould be

stopped themiwvafter.

In the maontime, till our own technologier are avallable, the import
of forelgn technnlogies ehould be permitted for bulk druqo as wnll as
intermedistes. The ratio in foreian exchange saving in the firct five

yaars should hp at laast 1115,
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SuUmMmMmARY

In Chapter 1, an sttempt has buon made to suggest how indigenous
Ayurvedic medicines could be tharepsutically improved and distributed

to the rural population of India.

In the follouwing Chapter 11, the concept of e Mocel Menufacturing
Unit to manufacture vimple wllopathic home remedies has been outlined,
A floor drawing of the proposed plar. of an MMU has alsc beon inciuded.
Suggestions have besen maco to uce cortair laebelling system so as to maks
it eesy for the illiterate millions to buy appropriate drugs for minor

ailmente without the assistance of medical or para=nedical profescicnalc,

Quality control of the prcducts to be manufuctured in the MMUs have

been discusred in Chapter 111.

The distribution system of the products proposed for manufacturc in

the MMUs is suggosted in Chapter IV,

Ths recuirerants of plant and machinery, personnel and financial

projection of tha workirg of an MMU has been presented in Chaptor V.

In Chapter VI, z7-e of the socio=aconomic benefits thot could e
derived by the implementation of the proposed manufactiring programnn

of simple home remedies have been describede

The present position of the drug industry in Indiu ano {tg futurr

challanges are highlighted in Chapter Y11 of thic presentztion,




Ayurvada

3idis

Churna

Gram Sovioke

Grem Sevikasn

Guttl or
Gugqulu

Panchayat

Cuath
Tail

Vatdya

1ePs
My
NeFols

Tabao

.

..

Indlan indicarous gy b aof racicine
Locolly manufictured cigaretten ie whicth the tebiucco

fo wrappod i Spoe ial leavese  Thooe are comrenly
smokad by yillaa, ¢k,

Pouder form of Aytrrverdio drie,.

Young boys whe haue o STemiorticol trairing and serve

ir villniis.

Young qirle wh .+, /g Daraeimdlcnl trouining cod sppue

fn villages,

Ayurvecdlc druage ar 4 let for.,

R body - nlactac teprecrntotives of a villoce wien
looks witer tte nennrn) community welfare,

Yatar decoctine of nerie,

011y doecoctine of Farbe,

R physicicn procticirng Ayurvoda,

AW PEVIATIONS

Oritieh Marmaconaein
Oritish Ptarm conneialCodny
Indior Phareacnnoei.

Model anufocturirg Uit
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