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PHARMACY IN INDIA.
By
MAJOR-GENERAL N. M. WILsON, C.I.E., O.B.E., K.M.S., IL.M.S.,

Sur'geon-General with the Government of Madras.

PHARMACY may be defined as a branch of the art of Medicine
which deals with the collection, preparation, preservation and

dispensing of drugs and medicines.

India has made great advances in other branches of Medicine
but has made very little progress in this particular branch of the
subject. The result has been that, though there is a large number of
well-qualified doctors who can correctly diagnose diseases and
prescribe for their treatment, there are few well-trained pharma-
cists in this country who canbe depended on to collect, prepare,
preserve or dispense medicines in a thoroughly reliable manner.
The position is akin to a thoroughly efficient general staff without
a properly equipped army.

The following causes would appear to be responsible for this
unsatisfactory state of affairs :—

1. Practically any one without restriction may: sell or
dispense drugs including poisons. No special training or qualifi-
cation is considered necessary for those who follow the profession
of Pharmacy in this country. All that is necessary is a big board
and a special licence to sell poisons which is easily obtained on
payment of money. Thus anything, from mineral acids to vege-
table oils and strychnine to sugar, can be bought from the bazaar,
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2. Practically anything may be sold.in the bazaar as any-
thing else. Calcium sulphate has been sold as quinine. Water

(not even pure water at that) has been sold as hydrogen peroxide.
The prices charged are no doubt cheap for what t

he articles pur-
port to be,

and the buying public read the labels and are satisfied.
3. No serious attempt has been made till now to train a suffic-
iently large number of persons with adequate knowledge of
the profession of Pharmacy. The country has produced a large
number of compounders, but it must be noted that their general
educational training is not adequate. The Madras Medical
College has been giving a course of adequate training in Pharmacy
in the Chemist and Druggist course ; but the course of training has
not been very popular owing to the fact that those who have thus
qualified are unable to cope with the over-whelming competi-
tion by the large number of untrained or inadequately trained
persons who are prepared to accept any remuneration, however low.

4. There. is complete absence of unanimous public opinion
that those who practise the profession of Pharmacy should be
adequately trained to practise this art. The country is, however,
made to pay a heavy price as it has to pay annually about fifty
lakhs of rupees for the importation of patent and proprietary
medicines,. Whatever the disadvantages of such medicines, they

are ready-made for consumption and in most cases reliable in
quality and method of preparation. The Pharmacist is thus
eliminated, no doubt at heavy cost, but the prescriber and the
patient are satisfied.

0y

To remedy the state of affairs, the following steps would be
necessary :—

1. Regulation of the profession of Pharmacy by the State,
by the provision of the necessary facilities for adequate training
of Pharmacist in large numbers and by the restriction of the
practice of Pharmacy to such qualified persons.

2. Prevention by suitable legislation of the sale of inferior,
adulterated or spurious drugs and medicines.

3. The levying of a suitable

duty on patent and proprie-
tary medicines,

SOME ASPECTS OF PHARMACY.
BY ‘
A. N. LAzARUSs, M.P.S. (India),
AND
K. VENKATAPATHI NAIDU, M.P.S. (India).

Some General Principles of Dispensing.

i iali and requires not only special
e :is sT:ilslplflltalalj:g : rrﬁgh sens: of responsibility 'fmd
knowlode® tzl’:a art of the dispenser. As in every other ;?rofessmn,
B ra 1 I;xabits such as orderliness and cleanliness ?,re
.gOOd p?)ll.son?l‘he motto *“ A place for everything and eYerythmg
f“‘falui ee; » is one well worth adhering to. The first thing ev:;‘ly
n xts.p acf the pharmacist to do would be to s‘ee that.'. X de
ffformﬂg T clean and tidy and to see that thestock is replenished.
dlspeﬂsal‘(); " arations which are likely to lose their poi.;ency b){
or an' 5"90? Tr. Digitalis, etc., should ba store.d in smal
o l'{e'epmc”d.gs.\,lould be replenished by fresh supplies at shor(;
fl““ntlt‘es ?I’;‘ ny such drug or preparation has beer.l left unuset
e ti : a)r;d is likely to have lost its potency, it shc;luldldnt())e
f)(;rl?s:()inign r;r:king up a prescription, but adf::;l; :ES:I:;}; :1 zgange

. . n

;{tl):tai:g(:;nall)i;ug;a;:g:}:;;:, lc;l::zyh:?reualsa to be similarly dealt
with,

before
The dispensing scales should be checked forb a:ﬁ::a::d ofore
the regular worx for the day is co:nmen;:edid '.E‘);e pc:.eVi;uSly thr
i i ou
equired for dlspensmg 's . ell
recept:c:a:d I.dl(-lied Accuracy, rapidity and cleanhne:; ta,re
deal[;::ies which have to be cultivated by every pharmacist.
qua

iption i ted to him the dispenser
When" t!]e ﬁrf;r:itlzzafthpere;ri:c:iption first arlld see .if the
o maM?bltda tl?erein are correct and if the ingredients in the
doses I')re'scm X mpatible with one another. He m\.lst. make
preserib 7 al.elcct);her all the ingredients in the p.rescnpf‘,lon are
a mfantal l.mt(: .W ](;epensarY- If any one of them lis not in stock
a‘{t::a;:):; nllxe ;{?oulé obtain the required ingredients and then make
wi )
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up the prescription. If any particular ingredient is not available
anywhere, he should get into touch with the prescriber for the
necessary alteration in the prescription.

The prescription should always be copied in a regular register
“kept specially for the purpose and a serial number given to the
prescription. At the same timne the label should be written out
giving the directions as to the administration of the prescribed
medicine as given in the prescription. The label should also bear
the serial number, the date and the patient’s name. These should
be written clearly and legibly and in simple language.

While dispensing, all solids should be weighed accurately and
all liquids should be measured exactly according to the quantities
prescribed in the prescription. Accuracy isa relative term and strict
accuracy is only obtainable with accurate standard weights and
precision on the part of the dispenser. Slight errors in weighing are
however possible, and.it is for this reason amongét others that the
British Pharmacopeia permits certain limits of error in the official
preparations. A slight error in weigning large quantities would
be negligible, but the same error in weighing small quantities
would be likely to prove serious. An error of one or two grains in
weighing one ounce would not be appreciable but an error of even
a tenth of a grain in weighing one or two grains would be a serious
mistake, particularly with highly active drugs. It is, therefore,
advisable to exercise the greatest amount of care in weighing
small quantities of drugs, especially of poisons. In such instances
it would be advisable to use a specially sensitive balance. In
measuring liquids, the meniscus should be carefully obscrved by
holding the measure glasses against a good light and avoiding error
due to parallax. Bad habits such as over-reaching the mark and
pouring out the excess into the sink or back into the original bottles
should b> avoided. In pouring liquids from the dispensing bottles
into the measure glasses, the bottles should be held with the labels
against the palm so that the labels may not be soiled by dropsof the
liquids trickling every time from the mouth to the sides of the bottle,
The dispenser should use in making up of the prescriptions all the
skill and the care that he would use if the prescription was being
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made for his own use. *“ Do unto others as you would be done
by " is a good rule.

It is always essential, after the prescription is made, tc? ha:;e
a second check of the label, the preseription and the entry in the
register by a senior pharmacist, if available.

The cost charged for the prescription should bfa rea:sonzj,ible
and should be neither too high nor too low. To avo.ld 'mlsur: Btl;
standing and possible trouble with the customer it ﬁs es o
intimate to him beforehand the .exact cost . as v-vet _ a; the
approximate time it would take to dispense the prescr.lp 10:, 0 i
commencing to dispense it. In several cases,.owmg to su ,
misunderstanding, the dispenser has been left with the dispense
prescription on his own shelf.

If there is any doubt as to the correctnes:s: of the doses,.ct-?}t;lc.:c k1ln
the prescription, the dispenser should get into touch w1l asan(:
physician as otherwise he would have to face very ulllp eld ot
situations. The errors pointed out to the prescrlber‘ shou  be
confidential and the pharmacist should not betray tl?e in teres't lb of
the prescriber by revealing such errors to the patient or othe

interested in him.

When a number of prescriptions are being dispensed, c:.;l'e
should be taken to deliver them to the proper persons so th? e
medicine intended for one should not go- to another. Or' 133.1;13;
prescriptions may be repeated if requ.lr.ed but.: presz:goti)cs
containing drugs of high physiological actxvxty,d pmgtc;);s, tn ! freSh,
or habit-forming drugs should no.t be repeated withou
signature by the prescriber every time.

Dispensing or compounding of doctor’s prescriptions are thu;;
the concern of three parties, viz, the Docto.r, th'e Pharmam:%t an
the Patient. The doctor has no time at his disposal to dispense
his own prescriptions, hence he .depends to a very gr?att e);t.en; Sn

xpert knowledgo and efficiency of the pharmacist and is fully
the & t that his prescription will be dispensed correctly. Further,
conﬁdert]o knows that the pharmacist will play his part as a final
:lhneddoc:)cun:er check in matters of over-dosage or incompadtibilities.
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In every community the pharmacist occupies a unique and
commanding position. He has been aptly described as * the
chemist to the common people ", possessing cultural attainments
and specialised scientific training fitting him to be the guardian of
the general well-being and even the lives of his patrons. The
confidence and trust of the people placed upon him makes his
profession one of high and responsible status. In worthiness
and trained efficiency, the pharmacist has no superior.

SOME THOUGHTS ON PHARMACY—ANCIENT AND
MODERN.

By
J. C. DAvID, M.B.BS., PH.D.

THE history of pharmacy is part of the history of medicine, the
development of which is incimately associated with the progress
of the human race in letters, science, religion and the arts. The
term Pharmacist is from a Greek word meaning a drug and is
probably of Egyptian origin, being derived from ph-ar-maki, which
signifies the preparation of medicine from drugs. The Egyptian
pharmaki who were engaged in that occupation belonged to the
priestly class or to the social ranks of academically trained persons
comprising priests, physicians, etc.

In ancient Egypt, Assyriaand Babylonia, the pharmacists had
an identity separate from physicians. In Sippara on the Euph-
rates (1900 B.C.) the druggists lived in a separate street.

In ancient Egyptas early as 3000 to 1400 B.C. a complete
materia medica existed. While this contained a number of fanci-
ful or repulsive things like animal excrements, etc., Dr. Singer
estimates that quite 80 per cent of the drugs known to-day were
known to antiquity. The art of Pharmacy was al
developed. Many of the drugs used later by the Greek and other
physicians were clearly borrowed from Egyptian sources. The
Ebers’ papyri, dated 1500 B.C. and discovered in a tomb in 1862,
contains a codified list of formulse and prescriptions, While we
may at this time laugh at the inclusion of abnoxious substances

80 highly
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like excrements or menstrual blood, it must also be.remembered
that the first Pharmacopeeia, published' in London in 1618, con-
tained equally abnoxious substances like the stone removed from
a man’s bladder, etc.

Some authorities say that, in Egy.pt, medicir?e. was conﬁned‘ to
the temples and that the compounding of medicine wasi. carl?eg
out in a room set apart for the purpose .known as ASITin w ic
the drugs were stored in boxes and in glass and earthenware
vessels ; further, pharmaceutical operat.lons were entrus?t?d ?;o
apecial assistants, the Urma, who received a regular tram'mg in
the mysteries of the art. Directions for the preparation of
unguents have been found on the walis of such z.a'laboratqry or
asit. The physician was also a compoun-der of medicine, and .tl.lere
were druggists’ shops for the compoundlr}g and sale of medicinal
preparations as well as the perfumed oils, salves, pomades and
cosmetics required by the public.

In ancient Assyria, medicinal lore was.consigned to .writi.ngs
on clay tablets. About 700 B.C, Ashurbanipal, the Assyrian 'kmg",
caused scores of thousands of such clay tablets to be stox;ed in his
palace library. In Babylon, about 2000.B.C., .Hammu'rabz, Klng of
Babylon, codified the ancient laws .d.ealmg with megwalhpraclfw%
In Assyria, herbarium with medicinal plants an doil;:) er her
gardens was encouraged ; and some of the drugs used by usdnow
are mentioned in a list of 73 garden pla.nts- VaI‘IOl.lS metho 8 of
prei)aﬁng drugs were given such as drylflg. powder.mg, ;.tamgmg
in a mortar, pressing out juices, filtering, decantmg,d ¢ lgﬁs g,
boiling, roasting and heating in a furnace, but not distillation,
Babylonians were also adepts in as“"IOgSf .and other occult

sences. The word Chaldi came to mean magician, from the v.vord
SA;I: ; meaning revered or learned. The Hebrews probably der_lved
mug; of their knowledge of medicinal plgnts from thfa E].gyptlfans.
Myrrh, frankincense, saffron, the balsam tree, from which is derived

the balm of Gilead—were all imported and grown.

f natural history and
on had a great knowledge o ‘

botaidomHe is- also credited with having written a book of
prescr)i:;tions In Jewish medicine, the apothecary was more a

perfumer than a pharmacist.
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. In early Greek literature, Pharmacy was in a bad plight alo
vath medicine. The word pharmakon (900 B.C) cameg to o
either a medicine or a poison. In the class.icél period '?ea“
500 B.C. onwards it had become associated with the tdea of ot'rom
bec.:ause the vendors of drugs and the compounders of me:icison’
le.SO.IIS, philters and cosmetics, called Pharmacopoloi, had a ui‘:'es:i
a sinister reputation through being associated with ’i)oison;qé aed
sorcerers. The business of Pharmacy was neglected and theref:re
open to undesirable elements such as market stall vendors, haw-
kers of. medicine, travelling quacks, etc., who could be bri’bed to
s.el.l po%sons for improper uses. Aristotle is said to have made a
living in his early days by vending medicines in the market place

and, if not the first, he certainl
R ’ y was not the .
rise to eminence. last pharmacist to

In the New Testament the word Pharmakeia. the original of
.the wor:d Pharmacy is translated into * witcheraft’ ;r ¢ sorc‘ery ' and
is assc.)clated with wickedness and depravity such as the preparation
of philters to excite lust, or poisons for criminal purpcses. So low
had the practice of Pharmacy sunk that the word pharr;zawpolos
or druggist was used to describe a poisoner, and pharmakoi be-
came a name for condemned prisoners. The corresponding Roma;x
VYO.l‘dS medicamentus and medicamentarius came to have similar
smlster‘ meanings, »iz., drug or poison, and druggist or poisoner
respec.tlvely. From this low estate it was rescued by Galen who
proclalmed the importance of the pharn.acist as tl;e hysician’
right han.d. With the help of his assistants Galen prngred alt:i:
own medicines—his name is perpetuated by the term Galentcal—
an'd. stored them in wooden receptacles in his apotheca, which
originally meant any shop or warehouse. Mostof his pres;ri tions
take the form of decoctions but he also favoured troches ill: and
el(?ctuaries, while externally ointments and plasters pr;(ll)on;i ( rt]
His Cferatum humidum or cold cream still figures in the thna .
copeeia. The extensive use of perfumes, unguents and pomad"":)m
the E)eoplts&, of the ancient world must have neceqsitatesd .
certain skill in compounding, and the compounder quay fe ;
may haYe been the forerunner of the compounder qua a ::;:‘ cary,
The desire for the isolation of the fragrant essence free gome(ffit::i.

oil led to the invention of. the process of distillation. A water
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was distilled from roses (140 B.C., by Nicander who speaks of the
apparatus as -an ambiz and the process was developed by the
Alexandrians and the Arabians specially for the preparation of

" rose-water, etc. .

It was in the early days of the Roman empire under the
changed conditions of social life that Pharmacy became a practical

“art necessitated by the increased number of drugs used and the

need for presenting them in suitable forms,

The Arab invasion of Alexandria, although it laid waste to a
lot of valuable books, etc., gave a great impetus to the study of
medicine, and we owe a great deal to Mahomedan physicians. The
advent of Christianity set back the hands of the clock as the
priests had a different outlook on disease and its treatment. From
superstition, the Moors rescued medicine in Europe and the further
advance of medicine dates from this invasion of the West by the
Moors. To the Arab physicians, Rhazes, Mansur and Avicenna—all
about the 9th century A.D.—we owe the enrichment of the Pharma-
copeeia with many drugs which we now use like camphor, senna,
rhubarb, musk, aconite, datura, Indian hemp, etc. Mansur also
introduced many Indian drugs and thought very highly of Indian
Pharmacology. It must be remembered that as early as 1500 B.C,
Ayurveda possessed a materia medica. More than a thousand
plants were botanically classified and detailed directions were given
for the preparations of arishtas and asavas which are the pre-
cursers of the tinctures of to-day.

Many new words and terms were derived from Arabic and
Persian as, alcohol, alkali, alembic, arrack, naphtha, boraz,
tartar, otto or atthar, Jujube, etc. Even the word drug is said to be
derived from Arabic Dowa, a remedy, by way of doga and droga.
Chaucer (1387) has dragges, drogges and dru,jges. The Arabian
physicians not only added largely to the list of medicines used,
especially those of a chemical nature, but they also devoted much
attention to the preparation and combination of medicaments and
in their formule favoured polypharmacy. Their medicines were
made as palatable as possible, and it is to the Arabs that we owe
the delicious syrups, sherbets and juleps and the fragrant waters
and conserves. Avicenna also introduced the gilding and silvering

.aof pills.
2
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The preparation of chemical and pharmaceutical products as
well as the compounding of prescriptions necessitated the assistance
of competent persons with skill and knowledge, and in this way
Pharmacy was constituted as a special work, and t}

1@ true apothe-
cary appeared.

The Medival Period.— Although the whole of BEurope after
the fall of the Roman empire was in a state of barbarism, in a
few isolated centres—chiefly in monasteries, possibly with hospital
and garden attached—the doctrines of Hippocrates and Galen
were still cultivated. This was notably at Salerno near
where there had been a medical school since early in the
century. About the middle of the eleventh cenlury it receiv
influx of eastern Arabic medical lore by the visit of Const
“an African Christian, who after an absence of nearly 4
returned from Bagdad bringing with him
Arabic. It is in his works that the name of ants

Naples
ninth
ed an
antine,
0 yea.r's
medical works in
mony first appears,

The edict of the Emperor Frederick was of the utmost impor-
tance to Pharmacy as it made regulations ensuring the compet.-
ence of the confectionarii who acted as pharmacists at Salerno.
The association of drugs was now with spices, syrups and con-
serves and it is asaromatarii and confectionarit that the compound-
ers of medicine were known, This edict may be regarded as the
charter of Pharmacy inasmuch as it effected the definite separa-
tion of Medicine from Pharmacy and it served as the basis of later
enactments of this kind. Tts main provisions were : state licence
to practise with limitation of pharmacies and of profits, the control
being vested in the medical faculty, physicians forbidden to own
or carry on a pharmacy or to make arrangements with pharma-
cists for personal profit; lastly, the adoption of an official standard
for medicines with regulations for ensuring compliance with the
standards set up in this work and the provision of penalties in
case of fraud or adulteration, Certainly in the 13th century we
find the apothecary Preparing the medicines ordered by the

_physician. In 1350 a Nurenberg ordinance forbade physicians to
be interested in the business of an apothecary and required apothe-
caries to be satisfied with moderate profits. The title of apothe-
cary had different meanings in different countries. In Englang ag
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. . .

i iti also. .
e practlt:'):: :); Medicine from Pharmacy effected by the edict

'I'.he sepal’:ve made the enforcement of oﬂ"lcial. st.andards
n:les‘:l?i?gedur;formity in the compounding oft hpre;z:;g(t;ox::hi:ﬁ
; i ome to the
iﬂflm'ative lnecessstl?;l ?::ro;:::t?:: ochharmacopazias compilt?d bg
Wlm.essed - i d bodies. Such authorised guides were publishe
Oﬁima“.y YQPOSI}ISG in the important medical centres of El{rope.
oo frst o tO tll?lt:d prepared by a specially appointed commission
_ ﬁrl'::; (;fl lFt‘,.:;orlemce in 1498.- The first official Pharm.acopwéa tg
::pe:blished north of the Alps appeared in N.urenbe;;f 1.r:n LSctp ;ir;s
wa: the work of Valerius Cordus. The rx?entxon 1(:f th:.z i
brings us to the British Pharmacopce:a a.nd 0 |

oy in England. - |

Pbarltatie year 1511', an act of Parliament wasfprc:cn;lt?:r:?s
Under this Act there was instituted one body of pr:

"comprising Medicine, Surgery and Pharmacy. The physicians
cO s

i apothecaries. In 1518 the College of
assmt’a?:ns ::;:st(;ﬁ;ied,pand in 1540 the physicia.ns were e.mpow‘:
tfa::gstlz enter the establishments of the apothecaries :123 ;231)&(28

ir drugs and destroy such as were fotlnf_i unfit. -
e the s bers and surgeons were united into one company,
{I:ai:l::e:'):;ve: prevented from carrying out any su{gsftydeif‘z:

. i ere prohibite
the extraction of teeth while the surgeons w e actise
i icians, however, were allowe

shavve: 'If‘l;lk:aea;)()l:;l);zlcc;?;s' nl:ainly dispensed the medicines ordered
s ians and the crude drugs were obtained from grocers.
by physmrocere and apothecaries formed into one company, bgt
In 1605 tho ® ies f:)rmed a separate society and got a charter in
the apo‘\‘lui;:t‘n.this charter the practice of Pharmacy was tgken ouz
e der f the grocers or druggists and out of the hands o

o e s, By practising Medicine as well as Pharrflgcy the
the Sufge(_)ﬂs-b ynpto encroach on the work of the physx(fn?,ns to
am;llecar;iinf gt::at attempts were made to reduce the position of
such an e

: r druggists.
aries to that of grocers o N
the apothec te with the apothecaries the physmang open'ed
to c'orm\:reh:;re both the rich and the poor might obtain advice
dispensaries
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and medicines. In effect, at an apothecary’s shop persons obtained
free advice but paid high prices for their drugs; whereas in the

physicians’ diepensaribs drugs were cheap but a cha rge was made
for advice.

The persons employed in the physiciang’ dispensaries obtained
a working knowledge of Pharmacy, and with this aspired for
independence. They soon opened shops of their own, and consti-
tuted the first Chemists and Druggists. The apothecaries now
attempted to get powers to inspect the shops of the chemists and
druggists, in the same way as physicians were permitted to inspect
the shops of apothecaries, but failed. In 1795 the apothecaries
presented a petition to Parliament claiming that the liberty to
vend pharmaceutical preparations and compound prescriptions,
physicians should appertain to the apothecaties alone and that a
system of educated apprenticeship and examinatior should be
established. The petition was unsuccessful but it resulted in the
chemist and druggist banding themselves into a society. At this
point a cessation of hostilities was called and the two classes
united in a protest against the Medicine Stamp Act of 1802. Later
the apothecaries definitely quitted Pharmacy under the Apothe-
caries Act of 1815, The chemists and druggists were ever watchful
on their interests and in 1829 a society was formed, and after several
vicissitudes in 1841 a new society was formed which was the
beqnning of the Pharmaceutical Society of England, and a Pharma-
ceutical journal wag established. From such small beginnings the
Society has developed from strength to strength until now it owns
a magnificent set of laboratories, and is the final authority on the
standardisation of drugs. Its College is now affiliated to the
University of London for the B.Pharm. course. Its pharmacologi-
cal laboratories have attained a fame which is daily increasing its
usefulness and the respect with which all work emanating from thig
source is regarded. Having had the privilege of working there
for a short time, I can testify to the greatness of its Director and
the other workers in the Institution. The great value attached
to the 1932 edition of the British Pharmacopeia is not a little due
to the amount of laboratory work done in this place and the
advice given: by the Directors of the Institution. 1 was in London
at the time the revision was progressing, and know the amount

_provisions, b
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i king in ' the labora-

Commi k put in by members wor. in :

of lt:ledi:i’ool:; tl[:e Society publishes the Brs.ttsh Pharma

auatory:oalhwtaloque and the Pharmaceutical Journal and the
'Quarterly Journal of Pharmacy and Phdrmacology.

DRUG LEGISLATION IN INDIA.

BY
A. SELVANAYAGAM, M.PS. ‘(India).

. .l. l ' |I f .
gs

impure food and adulterated drugs.

i {atutes were passed
d, previous to 1875, many s
ggailn fd?:gl::fatior:l of tea and coffee, but they were tfxeant more
tb ?t;ct loss of revenue than to protect the pub}xc from bad
pr ]

food.
The first Act in England, which attempted to prot‘.e;:tl ;;150
health of the community, was Sale of Food and Drugs Act, p .
i’ onsolidating Act, viz., Food and Drugs (A:dultera 'mn)
In 19252 cssed This dealt with the maaufacture, lrnp.ortat_xon,
A'ct' ‘Was_ " d.sale of food and drugs and certain speclal kinds
dlstnb““mll: . butter and margarine. It penalized the adultera-
of food a‘sei('.het' by admixture with other ingredien-ts, or .by
tion of qrugsf arts which affected the drug injuriously in quality
abatraction o Ilt) also made it an offence to sell any drug not of th.e
or poteney tance, and quality demanded by the purchaser. This
natul:e, ‘SubZ‘?inno’t apply to proprietary medicines or patent .drugs
resm?t:::cc:)rding to specifications of patents in force. This Act
:i‘ilglz:;: set up any standards for drugs.

C1og iment was made which could

~ In India, nlo t:]efl:ﬁw:f e:f':gr: or prevent adulteration, or
directly contro formity to proper standards. The Indian Mer-
ensure their con 1889, and the Sea Customs Act contain some
chandise Marks Act, are; only applicable to imported drugs by
. ?:c{ing of receptacles containing goods in a

punishing misbr d to deceive any person as to the nature and

manner calculate
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quality of goods, while the Sea Customs Ac
into India goods with false trade descripti
: scriptions, T isi
for prevent:mg adulteration is the provision in tl.l:eo?!l:l'p] 0‘1’;3‘0“
Codez Sections 274, 475 and 276, which penalize intenl;ioxl::).ll1 Znal
teration and sale of any drugs so as to diminish their efficac pdul
Y.

t prohibits bringing

' During the years 1912 to 1922, a number of Acts were » d
in the provinces to protect the public from adulteratéd a&?:lse
©8,

but unfortunately these were mainl
) conce ;
and not with drugs, - y rned only with foods,

In Madras, the Prevention
. S of Adulteration Act 1
the City Mumcxpal Act, 1919, and District Municipalcitieslz t'
1920, contamed. only provisions for inspection of food and not ) %
drugs. The Opium Act, 1878, Poisons Act, 1919, and the Dangero:s

Drugs Act, 1930, control the manuf: i
. P acture, importati
certain specified drugs only. portation and sale of

Th‘e Poisons Act, 1919, merely regulated the importatio
possession and sale of poisons by the issue of ]icenges Thn'
Cx.)mrfnssmner of Police in the Presidency towns, a d he
District Magistrate in the mofussil were empownréd 2 e
Government to grant licenses. Why the Police; and 13\:[ tl'le
.trates were chosen for this work instead of the Medical rof eion
is f]ot -clear. Probably the idea is that, as poisons arep us:?is}(;rxl'
;;/(I);zoiz:::;;he ggc;;l)‘zr vf::sz:s to Fontrol its sale are the Police and

: rovision 3
be supplied poisons and for wph::ls;\(;:pg;::e '%lf: iil;()r::l;:i:tlil:: li:

that the licensee should take down the name of the buyer. Upto

1937, the followin .
Acti— ing drugs were treated as Poisons under the

Aconite, Nux Vomica, Perchloride of Mer

Cyanide, Stramonium, White Arseni
Avsenic and Phosphorus, rsenic, Red and Y

C}lry, Potassium
eilow Sulphide of

The alkaloids of these ve .
: getable poisons and preparati
the other drugs did n'ot come under restrictions. lInl‘af'fmns of
Government of Madras in their (1, O., Mis. No. 1907, p HACt the
26th May 1930, replied to a reference from the Pl,la. . da.ted.
Society of India that the * Poisons Act’ intended to con:;’;;“:fuhczlzl
1€ sale

ta be employed to an

licenses were issue
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not of poisons as such, but ouly of those poisons, which are found

y appreciable extent for criminal purposes.
The Pharmaceutical Society of India has been bringing to the
notice of the Government since 1931 of the necessity of replacing
this obsolete Poisons Act, 1919, by a more comprehensive legislation °
on the lines of the Poisons and Pharmacy Act of Great Britain.
The Government in 1930 passed amended rules. The new rules
brought under restrictions a greater number of poisons, but the
main provisions of the Act were not altered, with the result that
the Act is meant to control bazaar trade, rather than to protect

The Opium Act, 1878, dealt with the cultivation of poppy, and

the manufacture, possession, importation and sale of opium. The
Madras Government published in 1918, the Opium rules under
Sections 5 and 13 of the Opium Act. Under these rules, two sets of
d—one to cover wholesale sale of quantities
exceeding one tola, and the other to cover the retail sale of drugs of
qua,ntities below one tola. Under the Opium Act, anybody could
have in his possession one tola of opium. The Excise Department
found great difficulty in restricting tho use of opium for bona fide
medical purposes. They were also not aware of the strength of
opium in the various preparations of opium with the result that
they restricted the sale of the various preparations of opium also
to one tola, irrespective of the strength of the opium in it. Thus
a person could not purchase more than 180 minims (1 tola) of
Tinct. Camphor Co., which contained only 1/13 grain of opium (in
180 minims). It was only after several representations that the
rule was amended, so that possession and sale to private persons
was limited to a quantity containing not more than one tola of
raw opium- '

Morphia Rules.—The Madras Morphia Raules, 1918, came into
force on.the 9th July 1918. These regulations were made to bring
ns in India in conformity with the rules enforced in
nt restricted the possession and sale of
As the Act was administered by the
licenses were not restricted to qunlified
he discretion of the Department to one

the restrictio
England. This enactme
morphia to licensees.
Excise Department,
Chemists but granted at t
and all who applied.
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When the rules first came iﬁté force,

be written on an official form, copies of which were sold at the.
Taluk Treasury. As these forms were not always available and
not convenient to write prescriptions upon, much confusion and
delay occurred in dispensing medicines containing morphia. . In
the Indian States the restrictions were very severe. Even for a
tube of Hypodermic Morphia Tablsis an import permit had to be
vbtained from'the Excise Commissioner of the State, and another
from the Dewan or the Resident who were generally not at Head-

all prescriptions had to

quarters with the result that it often took some months to get all

the necessary permits.

The Council of State passed a resolution in 1929 recommending
to the Governor General-in-Council to urge all Provineial Govern-
ments to take such steps as may be necessary to control the
indiscriminate use of medicinal drugs and to legislate for the
standardisation of the preparations and for the sale of such drugs.
The Government of India, in 1923, addressed a letter t> the
Provincial Governments explaining the nature of the problem of
drug control and inviting their views on the suggestion of appoint.
ing a small ad hoc Committes to explore and define the scope of
the problem with reference to actualities and to make recom-

mendations as to the measures necessary to arrive at a
satisfactory solution.

The Local Governments having agreed to it, the Government
of India issued a resolution on 1ith August 1930 appointing the
Drug Enquiry Committee to explore and dcfine the scope of the
problem and to make representations as to the measures necessary,

Thé terme of reference to the Committee consisted of three
distinct heads: :

(1) Control over drugs and chemicals recognised by the

British Pharmacopeeia.

(2} Control over known and approved drugs other than
those recognised by the British Pharmacopzia ang
medicines made from indigenous drugs and chemicals,

(3) Control over the profession of Pharmacy.
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The Drhg Enquiry Committee began its enquiry in October
1930 and submitted its report by the end of 1931. Its recommenda.
tions may be summariesd as follows :—

1, There should be legislation to confrol drugs and Phar-
macy. The control in respect of dtu:gs should be for those
included in the British Pharmacopeia an.d other known or
approved medicinal preparations, whether indigenous or not.

2. Legislation should be central with a view to securing

~ effectiveness and uniformity in control throughout India.

. 3. Legislation for drugs should not be combined with that
for foods as the control for the latter should be provincia} in view
of the varying needs of the Provinces.

4. Legislation may consistof either a combined Drugs and

Pharmacy Act or separate Drugs and Pharmacy Acts.

5. A Central Laboratory should be maintained by the Gov-
ernment of India, its main functions being —

(a) to prepare and maintain stable standards of strength,
purity and quality for drugs ;

{b) to standardise methods of analysis and tests Wiﬂ:k d\.xe
regard to the climatic and other conditions in dif-
ferent parts of India;

(¢) to do research work on the pharmacological testing of
drugs ; and

(d) to guide, co-ordinate and correlate the work of provin-
cial laboratories.

6. An Advisory Board may be estahlished to assist the
Governor-General-in-Council in framing rules under the Act,

7. The sale, manufacture and storage of adulterated, mis-
branded and unwholesome drugs may be penalised.

8. All offences should be punished under the Act.

9. All manufacture, import and sale of drugs and medicine

may bhe licensed.
3
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10. A Pharmacy Act m :
cil of Phafmac;v be etsi';abliShedfTy be legislated and a General Coun.

1. Unqualified persons should be

Pharmacies. prevented from running

12, The course of stud . T
in Pharmacy. y may be prescribed for a qualification

13. The names and titl :
. es of Pharmaceuti i
gltl‘emfsts, Pharmaceutical Chemist and Drug:its;,ltca1 o
emist, may be restricted onl ’
under the Act.

. Registered
Y toqualified persons registered

14. i
Any unqualified person should be prevented from exhibit

ing a title or sign implyi .
. plying that he is : :
qualified or registered under the Act 's & Pharmasist, unless he is

15, T i i
he registration of patent and proprietary medicines may

be brought about
. on payment of :
Proprietary Medicine Act of Canazaf.ee on the lines of Patent and

16. A 20-per-cent s
ported patent and
duties.

pecial duty should be levied o i
- ty n all im-
proprietary medicines in addition to the Customs

17. A duty should b :
e levied o ‘L
mulse, manufactured in [ndia, n medicines

18. Medicines
brought under control

with secret for-

made from indigenous drugs should be

.

19. Au Indian Pharmacopeeia may be compiled

These recommendati
ations gave univers i
: . al sat i
glfislf: a(x}nd commercial bodies in India who did nol: f;ﬁrut): i o
ov . .
ernment of India the importance of an early leglirsrll::?ss
ion

to put a stop to the growir, i
. g evil ;
of different strongths, ) of adulteration and sale of drugs

Though the Drugs Enquiry Committee submitted ;
e B
: .ommendatlons until August 1937 hy ‘thes
published a Drfxf.t Bill to regulate the import into B '.t'w n ?hey
drugs and medicines. The Draft Bjl| only regulatedl:h;ﬂ;n{gg:: o:
o
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drugs and medicines from outside British India, while the control
of manufacture, gale and possession of drugs manufactured or
compounded in British India was left to the various provinces who

_ gt that time did not contemplate or frame any legislation to

supplement the Central Government’s Bill. Importers from out-
gide of Pritish India would have been at a disadvantage inasmuch
as while all the imported drugs had to conform to standards,
drugs of Indian manufacture would be without control. Therefore
the importers of drugs raised such a storm of protest through the
various Chambers of Commerce that they virtually killed the Bill.
The Government of India then requested the various Provincial
Governments to draft out suitable legislation based on the
recommendations of the Drugs Enquiry Committee, 1931. Somse
of the Provincial Governments drafted out Bills for introducing
same in the Legislative Assemblies.

At this stage the Government of India were advised that
there should be uniform legislation in all the Provinces, and this
would not be possible if each Frovince drafted its own measure.
The Government of India then requested the various Provincial
Governments whether they were agreeable to uniform legiglation
being passed by the Central Government for the whole of India.
Most of the Provincial Governments have agreed to this measure.
The Government of India are presumably waiting for the remain-
ing Provincial Governments also to agree to this measure.

e —

THE CHEMIST IN THE SERVICE OF MEDICINE.
BY
C. A. SUBRAHMANYAM, B.A. (Hons.) (Oxon.).

CHEMISTRY, Physics and the Natural Sciences generally have
always been the very foundations of medicine from the earliest
times, but at no time perhaps has the chemist been such an im- -
portant contributor to the progress of medicine as at the present
moment. It is interesting, therefors, to survey briefly the contri-
bution of the chemist t0 medicine, but no attempt is made in the
paper to deal with the subject in anything but a superficial and
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generalised manner.

A detai .
volumes on each aspect. otailed study would require whole

P .
and c?;:izs r:;?e mtam theme at any combined discussion of chemists
: , at any common confer i i
o lans ence or in i
sy;:ll:r?.tlon ‘1111 :laboratory and clinic, has been the atu:il;e ilst(;:::‘.l'ate
818 and therapeutic applications ' Y
lesis. : of hormones itami
Andin this particular field the “ team work ™ principl:l;]dasv::n::n:
ulte

For i
of physi:lcl)(;[ilfaru?; Dastt the Bl:.udy of raw and metabolic products
; ¢ portance has occupied the a i
- tten
;ﬁ:{m c%;r.msts, and the work of Emil Fischer on‘n::l :f nd
acidsm\% ind;lli:tz:)te: on1 enzymes and alkaloids, Wielang or: Z?l:
s sterols and related vitami i
blood pigments, Ehrlich mins, Hans Fischer on
) on the chemothera i
py of ars
mo;e recently Butenandt and Doisy on sex hormonesemf(;z: .
f:l‘]‘ °°'W;”ker3 on synthetic cestrogens, Domagk on t'he l;nson
erapy ot streptococcal infections, represents but a fract.ioncofe 'tl;x:

results in this field. Particularly in the field of chemotherapy

I think, I can say witho
: ' vithout fear icti :
tion has been most fruitful. of contradiction that this co-opera-

The most s e
th . uccessful clinicians were
fuﬁ:l’l:n:li:t: el):: assll):teed by the best chemists and the most success-
physicians. Tl?: im) nt:hose whose collaborators were the best
portance of the chemists' work in elucidation

synthetic medicamenbs It i i
. . 18 wise, thereforﬁ to str (-]
. (] 688 8 h
present juncture that, except in the case of metal-organic tcot
-

pounds, the direct impetus to .
. synthetic ch .
from this work of elucidation of natural przrgszrserapy was derived

The classic example of this offect
thyroxin and adrenalin, The effect of io
observed by the clinician’s experiments b
pure chemist, Kendal, in preparin g crys
thyroid and of another pure chemist
the same, that produced the impetus tc;
finished with the preparation of vario

is given by the case of
dine on the thyroid was
ut it was the work of the
talline thyroxin from the
Harington, in synthesising
research which is not yet
us thyroglobulins in which
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the thyroxin (di-iodo bydroquinine ester of di-iodo t':hyrotoxin)
grouping forms the so-called “ prosthetic” or anchoru}g group.
Similarly the preparation of crystalline insulin from animal pan-
creas gave rise to the orgy of research into improved derivatives
culminating-in the present popularity of zinc protamine insulin.

Investigation of the circulatory hormone of the pancreas was
from the first a joint effort of the clinician, Frey, and the pure
chemist, Kraut. And the nucleosides which were originally isolat-
ed by Fischer and his school as products of metabolism, have now
achieved an undoubted place in the therapeutics of certain types
of anwmis. In this case physiological chomistry, as soon as
pharmacolcgical methods replaced physilogical experiments,

became pharmacology and finally, therapy.

A similar evolution is to be traced in the history of vitamins.

It was in 1897 that Eijkman, a Dutch Prison Medical Officer in
resence of a disease remarkably like beri-beri in

Java, noticed the p
the hospital fowls which had been changed over (as a measure of
to the leavings of cooked

economy) from a diet of raw grain :
polished rize, left over from the prisoners’ feeds. Further observation
convinced him that the bran of rice contained something which

prevented the production of this peculiarly afflicting for'm of
paralysis and even cured it when it had once become established.
But Eijkman's medical education had biassed him favour of the
accepted theories of nutrition and he jumped to the conclusion that
it was in some way concerned with the mineral constituents of rice
husk. The more chemically-minded Holkins, starting from the
opposite end, so to speak, conducted feeding etperimeqts. with
synthetic food-stuffs prepared according to formula, containing the
requisite amount of proteins, carbohydrates, minerals, etc., to show -
that there still existed a gap for efficient nutrition and thus
proved the necessity for those infinitesimal components 8o essen-
tial for proper nutrition which he called *accessory fond factors ™
and which, he showed, was supplied by rice bran. But: it .was
left to the pure chemist, Furk, to track down the beri-bt?rl preven-
tive factor in rice cortex, which he described as. a mtrogenm.xs
base and so called it a “ yitamine ' (1., “life-a.mme " f.rom Lat.m
vita=life). Thus was born the expression which, owing to 1ts
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comparative catchiness as against the more accurate “ accessory
food tactors”, came wrongly to be ascribed to the whole lot of
essential but infinitesimal components of oyp food. It took
twenty years of further work before this first discovered
vitamin was obtained in pure crystalline form from yeast by a
team of medicos and chemists working in co-operation at the

University of Gottingen and was shown to be a sulphur containing
basic amine, thiamine.

With this, the first step in the elucidation of the vitamin
complex of yeast was taken. Work then followed on vitamin B,,
the pellagra preventive factor and the growth promoting principle,
named. “bios” (by an optimistic medico) in anticipation of its
discovery and all the rest of it. The pellagra breventive factor
has now been shown to be nicotinic acid or its amide, and both

these compounds have been prepared in the laboratory by organic
chemists.

The same developments have also been taking place in the
story of other vitamins. Vitamin A has been prepared pure and
identified as a carotene by the work of the famous chemists, von
Euler, Karrer and Kuhn,

 Vitamin C, the anti-scorbatic principle, which is found in fruits

of the citrus family, was at one time hastily identified as a deriva.
tive of narcotine, but the brilliant researches of the Hungarian
Chemist, Szent Gyorgyi, and his school have shown it to be ketonic
polybasic acid allied to glycuronic acid. "This substance, named
‘ ascorbic acid’ because of its anti-scorbatic action, has been pre-
pared in pure crystalline form and is now available on the market
for therapeutic use, thanks again to the Chemist,

With regard to the anti-rachitic vitamin D, we have to thank
the English Physician, Mellanby, for the fundamenta] discovery
that rickets was a deficiency. disease, and a Berlin 8pecialist in
children’s disease who first dircovered that ultra violet light
exerts a curative effect, The New York Chemist, Steenbock (you
can see, for instance, references to the “Steenbock Patent Process »
on any tin of glucose D or other synthetic anti-rachitic vitamin
preparation), made the next greatest discovery that certain typeq
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i by irradiation with
foods and fodder could be activated by
gt:tgolet light. The chemists all the world over then took up

thé thread and tracked down the pro-vitamin (t.e., the subst?nce
3 which becomes the vitamin under the influence of ultra violet

light) to the unsaponifiable fraction in fats and oils. [t has now
bfoome established that this pro-vitamin is ergosterol.

By fractionation of the mixture of products of .irradiated
ergosterol, finally the anti-rachitic factor was prepared. in crystal-
line form by the labours of Windaus and co-wtorkers in (.}ermany,
and Heilbron and the chemists of the National In.stltute for
Medical Research in London—independently. The coping si:.one of
this structure of co-operative research has 1'10t yet t.)een lald: vzz.,. th]e;
positive identification of the synthetic calciferol with 1.:he vitamin
from codliver oil, but the production of a' cry.stalhne substancg
with the identical qualities of codliver oil vitamin D has, once an
for all, solved the problem of dosage and set up .a. standa.rd for the
ovaluation of activity. Just as in the partla-l s'olutlon of any
problem another set of new questions crop up, so it is here. Why,
for example, should an isomer of ergosterol, merely structurally
altered by the energy of light, exercise such a’r.l ?normously powe.r-
ful effect on calcium metabolism which the original ergostc?roldd.ld
not possess, nor the intermediate forms produced durm% 1rrah1a1;
tion which have been named lumisterol and t?,chysterol. w a?
is the point of attack ? What is the mechanism of the char;gfat
What is the correlation between the stn.mtural change a;) t'1 s
therapeutic activity ? This opens up a wide field of specula 10:11
as to the exact relationship between chemical structurg ?n
physiblogical activity, with which I do not propose to deal in

this paper. :
We find, therefore, a whole scheme of work which keeps both
the medical men and the chemists engaged together. For the

ke of brevity I have treated the subject schematically and very
::ughly In fact, these paths of research have been very much

more interwoven.

The old synthetic pharmaceutical chemistry, of course, retains
ita mnaition nnassailed by the recent work on substance of thera-
1rQ
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peutic value formed in the organism itself and the latter often sug-
gests and stimulate, as I have mentioned earlier, further research
in the former field. The discovery of the constitution of adrenaline
and its similarity to that of ephedrige (from the Chinese shrab,
Ma-haung) has provoked the synthesis of varioye derivatives of
hydroxy-phenyl-ethanolamine (such as veritol, eto,) which have
marked physiological effects on the vaso-motor system, Here
chemistry attempts to unravel the secrets of Nature, improve upon
her and might one day surpass her in the production of such
substances, Perhapsone day the synthetic products of chemical
laboratories will outclass the natural hormones and oust them from
the field of medicine as completely as the coal-tar dyes have
ousted the ancient natural dyes, indigo and Tyrian purple, from
the field of tinctorial chemistry,

Such an effect seems already in evidence in the case of synthetic
cestrogenic (femsle sex hormone-like) substances. The female sex
hormone, the principle produced in the ovaries of female animals,
is responsible for the growth and function of these characteristi-
cally “ female " organisation and function in them. The first of
thess cestrone was isolated by Allen and Doisy (medico and pure
chiemist respectively) from the ovaries in an active form. Later
the closely related derivatives—cestriol and cestradiol—were also
prepared. About the same time Aschheim and Zondek (the dis-
coverers of the pregnancy test of that name) demonstrated their
abundance in the urine of pregnant women and mares and, from
this source, Butenandt, Doisy and Marrian isolated the substance
in crystalline form. Butenandt and his co-workers proceeded to
establish the constitution of this hormone and ‘proved it to be
closely related to the male hormoanes, both being derived from the
steroids characterised by the presence of a fused phenanthrene-
chrysene nucleus. Synthetic experiments were tried to produce
analogous compounds by chemists, and the products were handed
over to doctors for trial. Then it was found that the steroid nucleus
was not essential for cestrogenic action and t
zenoid bodies exerted a very weak but esse
A number of compounds
(stilboestrol, of commerce

ntially similar action.
were tried and, finally, diethyl stilbene
) was evolved, which is even more power-

hat quite simple ben-
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ful than the natarally ucourring hormone and is quite easily
prepared.

. Similar work was done on many other hormone.s. The m.ale
hormone was isolated by Butenandt and co-workers in crystalline
form, and its constitution determined and a derivative—methyl an-

drosterone—has very recently been prepared which exerts a ‘f male-
producing " action when administered by mouth.

The hormones of the pituitary glands .have similaﬁrly been
attacked by the combined labours of chemists and medxcal' men.
The sex gland siimulating fraction, now called gonadotr'ophm, 'the
oxytocic fraction (pitocin. orasthin), the blood pressurfa increasing
fraction (pitressin, tonephih), and the growth-prom?tmg and the
thyroid-stimulating fractions have all been prgduced in pure form.

Further work is progressing on the various fraci':ions of liv.er,
the anti-ansmic and the anti-coagulant (heparin) functions of' Wh‘f’h
have been well known. The hormone of the adrenal cortex (cortin)
has been recently prepared in active form and has been shown amnong
other things to exert a powerful influence on carbohydrate meta-
bolism. The minor secretions—* tissue hormones’ as they are some-
times called—such as choline, histamine, neucleot.ide, eto...have also
occupied the attentions of chemists. . Muscle adenylw acid, ; COT-
pound, a sugar ribose, phosphoric acid and adem.ne-—-accor ing to
present information—has been prepared and used in the treatment
of circulatory disorders.

All these efforts have been successful because o? the simu'lta~
neous developments in pure chemistry. '.l‘he evolutlox.a ot: micro
and semi-micro processas for the preparation, crystalhsa.tlon and
analysis of milligram quantities qf s.ubsta.nc?s have stimulated
and been stimulated by the necessities in this field of work.

It has not been possible in this paper, on a_ccount of lack of
space, to treat of the more purely chemotherapeutic aspects ot: 1:,he
subject. Bare mention must be made o.f the fesearcl'l on qumufe
bases to find and improve the secret of. their antx-py.retw, analgesic
and anti-malarial action, Plasmoquin and. atebr1n~'have solved
some of the anti-malarial problems and a curxo_us l?ut, in the even‘t,
fortunate mistake in following up the quinoline structure in

4
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qulmne.adled to the di:iscovery of pyrazolone derivatives, anti-pyrin
pyramidere, melubrin and novalgin in which we have analgesics,

and anti-pyretics which .
nature. are better than anything provided by

A similar effort directed to th
. . . e unravellin
and physiological action of the coca alkaloids hagv: f txl-uzlstmctum
nume}'ous local and infiltration anassthetics—e o e he
procaine and all the rest of them. Here

action was not correlat i

ed with the ;
structure but complexity of the m
Dhysico-che:lica‘;loll;:osg'(:;? the effct of the molecular Stmc(:::::l(:
solutions. ¢ and the surface phenomena of their

1'xcaine, pantocaine,
again the anaesthetic

The work of i
chemists in t!
eases f;tarted with the Ehrlich 8
Organic arsenical to be widely u

18 chemotherapy of protozoal dis-
chool which prepared the first

improveme sed against syphilis. Nu
nts have occurred on these early compounds a[:: t:l;l:

work has be
congratulate :lr;?ended to .antimonials. In this field we may
ves on having contributed at least one chemist

from our cou
ntry, the 0 :
treatment of Kala.agar ne who preparei urea stibamine for the

There is
yet anot ‘ .
t chemistry other field where medicine owes a great debt

. 1 . .
evolved as disinli.:'::z:s the Fsynthet:,xc chemicals which have been
various phenol derivatives ~ors simple_hypo-chlorites through

and acri-flavi acridine derivatives (i .
ohrom’ ;vme) afld the organo metallic compoundglﬁi proflavine
» the chemist has contributed a legion of powerf:1 Moo
weapons

against sepsis, and this work is still continuing

In this connection, the work o
of streptococcal infections must
paration to be effective wasg an
had an astonishingly specific

f Domagk on the chemotherapy
be mentioned. The first pre-
az?-dye, prontosil rubrum wh;j h
anti-streptococcal effect but w(;s

tion. Chemi s at « xic for long continyed . .
emical investigation of its action in the blo?iim'lr:mtrz
showe

that its effectivenes
8 was due to the formati
: at i
(l:zrr;]zen:r-lzulph;)namlfie from it in the t‘.issueslon gof l:;l:a-ammo.
pound, sulphanilamide as itis now called, was prepla.s ldatte;
) red an
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has attained wide popularity. More effective and less toxic
derivatives of this body (proseptasine, etc.) were then made and the
latest of them (M. & B. 693) has extended its application to the
treatment cf gonococcal and pneumococcal infections.

The exact mode of these drugs is still a matter of debate but
it appears more or less certain that they act by making the
invading organisms more vulnerable to the phagocytes and the
natural protective mechanisms of the body; and very successful
results have followed the combined use of these drugs and specific
immunotherepy in the case of these infections.

The latest field of invasion by chemistry in what was once
strictly the concern of the bacteriologist has been the study of the
chemical relationships of toxins, anti-toxins and complemeats, and
it has been used in the manufacture of sera and vaccines of a
potency and specificity hitherto unknown. The so-called * protein-
free’ preparations owe their existence almost entirely to the
activities of a band of chemists who have cxclusively- devoted
themselves to this study. It is not my purpose, however, to enter
here into a discussion of the chemistry of immunity and immune

therapy.

It has not, of course, been possible within the scope of this
article to do more than just indicate the debt modern medicine owes
to chemistry. Valuable results have been arrived at in the last
quarter of a century but a wide horizon of future work extenlds
before us. “ Every modest result from individual researches
produces in its turn new questions, but much must be accomplishe.d
in each single field, until all can be fitted into a single harmonic
whole and we can gain a deeper insight into the happenings of
nature. To co-operate in this, isin the first place the common
task of medicine and of chemistry between which Pharmacy stands
as the border land and connecting line of communication.” Thus
an eminent pharmaceutical chemist has expressed what I have
taken as the somewhat ambitious theme of a short article.



ANTISEPTIC AND MEDICATED SOAPS,
By .
H. J. BROUGHTON, M.P.S. (India).

THE manufacture of soap is a speciality, and is not recommended
as a whole-time job for the pharmacist. But he can use his
scientific knowledge and make the manufacture of medicated
soaps a side line of his business. Such a side line will be profitable
and help to supplement his income when business on the pharma-
ceutical side is dull. The pharmacist could specially use his knowl-
edge in the manufacture of medicated soaps for which there
would appear to be a constant demand from the public. The
following observations, which are based to some ex tent on personal
experience, may, therefore, be found to be of practical utility.

Soaps are generally made by (1) the * Boiling ™ or “Hot"

process, and (2) the “ Cold " process—the oil being treated with the
required amount of alkali in each case,

The pharmacist has neither the time nor the facilities for the
first process. The “cold ” ‘Process, however, is simple and does not
- require the use of special apparatus. I lends itself to easy mani.
pulation as a cottage industry, but requires very careful adjustment
of the oils and alkali, with which the pharmacist, with his
technical knowledge and ability, would be well able to cope.

The oils which lerd themselves to the *cold”
oils, especially tocoanut oil, which are cheap and a

couniry. Cocoanut oil may be incorporated with 0
groundnut oil and/or rosin.

product with profuse latherin
‘in texture.

process are nut
bundant in this

ther oils such as
The incorporation of rosin leads to a

g properties,-and makes the soap soft

The alkali used is either sodium hydroxide or potassium
hydroxide, depending on whether a hard 80ap or a soft soap is
required. In the Indian climate hard soaps are more desirable, and
therefore sodium hydroxide would be preferable.

During the preparation of the soap,

is incorporated in the mixture of oil and alkali at the close of
emulsification, and the soap is thep allowed to set. A fter setting,

it is cut to the required size, stamped and packed. A brief descrip-

tion is given below of the various stages of manufacture,

the required medicament
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Choice of *Oils, 4 cualit
i ality
i ils would depend on the consistency and qu
thThx:;mr:\fi:ed. Cocoanut oil, alone, gives a hard product
Of‘the rofuse lathering properties, but wasteful in use. qroundnu.t
Yl 'p rise to a soap with a softer consistency: Gingelly ?xl
0]ml gm:;oil) is not very suitable "because of its high fat?y acid
¢ t and eventually gives rise to too soft a .c.onsnstency.
oraos oil is not added as such, but small quantities may be
h?i?lr:lo:: other oils. Its so-called medicinal value would appear to
a
i 1.
more psychological than rea ' |
e A satisfactory mixture of oils is two parts by. weight olf
cocoanut oil to one part by weight of groundnut oil, and suc

a mixture is cheap, as both the oils are available abundantly.

Modus Operands. o .
The requisite amount of NaOH as calculated is dxssollveg x.n
i i tion, known as“ lye,” is
ice i eight of water. This solution, : . -
tmfedltt:) ‘;loogd heat and then added to the mixture of mls: v:lth
co?msiant stirring. When emulsification is complete, ';:e T;;:;;
o . i butter. er
ide till i tency of bu
i aside till it reaches the consis ‘ _ e
::::cament is then added and thorough.ly stlrr.ed in. r{:&?&ﬂ; e};
nified mass, after being perfumed, is run into Em e oty
:ZI;O is set aside for a day, when.it w-i:l be f:im;i ;opa:;r:d. iplote ¥
idified. The mass is cut to size, stamp .
whdll?a:?on on seaponiﬁcation the cakes are sto.wed away fior a- :1:6:11;
Zompoolouring matter, if intended to be mcor;.)orate .\;nbefcre
so:j;: should be oil-soluble, and may be dissol:ed 1;1b2hic; o(:r; bafore
: i i ma
i ion. Alternatively, the medicamen : .
?iap?mﬁc:irl)irrlxg but it is not possible to mill soaps effectively
uring .
ithout costly machinery. )
e Chemistry of the Process. o .
The chemical actions involved are shown in the following
equation :—

CH, OR' ‘ CH;OR
| ’ v CIHOH + NaOR'+ NaOR'+NaOR'
(iHOR’ + 3NaOH = (Soape)
} CH;OH .
CHOR (Glycerol)

where R, R and R’ are fatty acid radicals.
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The products are glycerol and a mixture of sodium saits of the
fatty acids constituting the soap. In the “cold” process the
glycerol formed is left with the soap, so that the product obtained
is what is known technically as a glycerine soap.

The weight of the alkali required for the saponification is
calculated as follows :—

The saponification value of the oil is determined by the
method well known to all pharmacists. Details of this will not
therefore be given here. The saponification value represents the
number of milligrams of KOH required to completely saponify one
gramme of the fat or oil. The number of grammes or ounces of

KOH required to saponify the weights of each of the oils in the
mixture, is then calculated.

The molecular weight of KOH being 56, and the molecular
weight of NaOIl being 40, the weight of KOH required, multi-
plied by 5/7, gives the weight of NaOH necessary in cases where

‘NaOH is used in soap making. A concrete example is given
below :

Suppose two viss of cocoanut oil and one viss of groundnut
oil are taken. One viss=50 ounces. Taking the saponification
value of cocoanut oil as 258, this number of milligrams of KOH
would be required for 1 gramme or 1,000 milligrams of cocoanut oil
for complete saponification. 100 ounces of cocoanut oil would
therefore require 258 ouncés of KOH or S/T X258 (=184 0zs.)
of NaOH. Taking the saponification value of groundnut oil as

195, 50 ounces of groundnut oil would require 9°75 ounces of KOH
or 6'96 ounces of NaOH.

So a mixture of two viss of coconut oil and one viss of ground-
nut oil would require 254 ounces of NaOH. This weight of N aOll

is dissolved in 508 ounces of water, and the procedure fyr tho
manufacture of the soap, outlined above, followed.

Soap in itself is a mild antiseptic, but in
soap is understood to be one which
substance which has such a property.,

practice an antiseptic
incorporates an extraneous
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Phenol (Carbolic Acid) is the commonest antiseptic use.d
for this purpose. It may be added to the “ lye’ b.efor.e the latterhls
mixed with the oils, or as an alcoholic solution just before t (;
mass of partially saponified oils is transft?rred to frames. Pt}e:}i)
soaps are tinted red, and usually co.htam ab?ut 5 per cent o c;
medicament. But products containing a .hlgher percentage o
carbolic acid are also manufactured for specific purposes.

A product of doubtful antiseptic value ie. the so-called iodir?e
soap. The average proportion of iodine. used in producfs of tl:n;
description is 05 per cent, but most of it uSl‘1al.ly combines w:}t;
the alkali to form iodide and iodate, as is illustrated by the

following equation :—
6 NaOH + 3I; = 5 Nal + NalO; + 3 H:O.

Rven if, in an absolutely neutral soap, traces of . free io.dine df’
occur, such traces are converted into iodide.a z?.nd iodate mlm;fed;-
ately the soap is used, owing to its hyfirolysxs.m aq;le:lils :gol‘lr elO 11;
with the consequent liberatin of alkali. In view o 1 e. " m;de
is very doubtful whether iodine soag be.ars out the ¢ a:msmen e
for it by manufacturers. Many an .1odme soap seems : ;)d iy
jodine, but as this odour is cornparat}vely easily t:iuggt:s'bute y the
judicious use of cresylic acid and iodoform, this attri

criterion.

Biniodide of mercury (05 per cent) soaps are used extensivell)y
for such skin disorders as pimples, prickly heat, etc., and SeekI‘I:) % me;
favoured by professional people like doctors and nurses, W

od for an effective antiseptic soap in the course of hospital

thz n:rivate practice. Soaps containing mercurials are usually
an

tinted green.

Beta-naphthol soap is an effective adjunct in the treatment of

scabies.
. ulphur soap, care must be takfan to
When mf;.n.u it:‘:)?rfataersisidded to ensure that the ﬁmsh?d
see that?.su cie “oper consistency. As sulphur soaps c’ontam
product 18 of 2 P eg?cament on the average, the necess?lty [ﬁo'r
3}5) Pe"b‘:)‘:,“et (;fi;:setgent will be appreciated. Elsewhere in this
e a
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article the ‘lye’ was recommended to be made up with one part by
weight of NaOH and two parts by weight of water. A sulphur

soap would probably require the water to be increased to 2} parts
by weight.

In addition to the above, very many other substances are
incorporated in antiseptic and medicated soaps,

The perfuming of such soaps provides the manufacturer with
scope for augmenting their antiseptic value. It has been found
that volatile oils such ag thyme, organium, rose, clove, etc.,
possess highly antiseptic properties. Cavel . determined that
organium oil, for instance, at a dilution of 01 per cent no longer
showed antiseptic value, whereas for phenol this stage was
reached at a dilution of 058 per cent. The antiseptic value of
organium oil is, therefore, 5'6 timeg as great as that of phenol.
Similarly, the antiseptic valyes of thyme oil and bitter almond
oil are eight times and twice, respectively, as great as that of
phenol. A perfume which incorporates such oils as the above

will, therefore, be by itself of some antiseptic value, and tend to
increase the efficacy of the main medicament,

INCOMPATIBILITIES AND THE METHODS OF
: AVOIDING THEM.

(Continued from Wvol. I, No. 1, p, 27.)

By
J. 8. GANDHEKER, B.A., M.P.S. (India).

Chemical Incompatibility.

THIS type of incompatibility is mainly due to changes in composi-
tion on account of chemical dissociation or decomposition, and such
changes may or may not produce any altered appearance in the
preparations. It also may or may not have any effect upon its
therapeutic value. An intelligent study of chemical incompatibility
demands of the student comprehensive knowledge of the physical
and chemical properties of a wide range of substances, Thig will
never become such an old subject as to be relegated to a corner, for

METHODS TO AVOID INCOMPATIBILITIES - n

as has been rightly pointed out by Cook and Lawall, new_r?rneflies
are ocontinually coming into the market and.u.nusuai wmblnat:lon:
will result as long as some few medicz?,l practitioners learn rcx;ucT k?

their prescription writing by the trial and error me.xtho .'1; ef
medical curriculum, too, is to an extent‘ responsible for it as 11';::-;)

vides little training in prescription writm'g and much of what ; )
is taught is almost forgotten by the niedlcal graduate by the 1;un.e
he enters the profession. In medical Journfsls and books a mys 1;am-
ous silence hangs over the subject. No one is.bette.r fitted to mal f’ a
comprehensive survey of the subject than an u_itelhgent ph.armacmt,
who isaware of the fundamental laws of physics and c.heml,stry, tias
a comprehensive knowledge of the physical and chemical properties
of a wide range of substances and, last but not least, has a large

clientele. o

To-day there is many a pharmacist who adverinses ,l’nmself as
one that compounds prescriptions “exactly as written ang one
ought to beware of him for he is eith?r a fool who does not :o:v
the A, B, C of the duties of a pharmacist, or a knzjwe that wan 8 to
dupe the public, or presumably both.. .A pharmacist should exe:fns:
his skill in the interests of the physician as well as ?f the patien
and must be intelligent enough not only to recognise ar; ‘ mcc:;{ln,e-_ |
patibility butalso to overcome it in such a manner as to s: isfy he
intentions of the prescriber. Failure on tile part, .of the.p al.'macisl
w dn 8o often lands him in difficult situations, as in a historic case
it: P‘l‘iiladelphia where a pharmacist dispensed the prescription,

Phenolis : 1 g dr.
Aquam g.s. to produce 1 .. oz,

as it was written, with consequential harm to the patient who

d it. The pharmacist who dispensed the prescripti?n as u:vritten
was vidently not aware of the danger attending on his neghgen(':e
:)a?iizpense it properly. If hshad only used adrachm of glyc.:erm

i i iption, he could have saved the patient,
in dispensing the prescription, ) : :
;:tislggg the intention of the prescriber and avoided himself the

t unpleasant task of being hauled up in a court of law. DBut
;Tl:?; he was one who compounded prescription “exactly as

itten™ !

?:twmmmn'. Practice of Pharmacy, p. 1778,
)
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Here is another example of a prescription where the profes-
sional skill of the pharmacist could be excercised in compounding

in such a manner as would conform to the intention of the
preseriber :— '

B
Pot. bromide % iss
Soda salicylas ’ % ii
Caffeine citras , 3i
Tinc. colchici © il
Sodii sulphas i
Syrup 3 vi
Aquam ad g vi '

1lg part t. d.

If the above prescription is dispensed “exactly as written"
the resulting mixture will not be homogeneous, but one containing
a bulky precipitate of salicylic acid. Though theoretically caffeine
citrate is a neutral salt of caffeine and citric acid, yet in solution
there is always hydrolysis, free citric acid being present, for the
reason that caffeine is a weak base and citric acid js a strong
acid. When it is mixed with sodium salicylate, salicWlic acid is
thrown down as a bulky precipitate. The intention of the pre-
scriber is quite obvious, viz, to have caffeine in the mixture. So
a skilful pharmacist would make a slight alteration in substitut-
ing an equivalent amount of caffeine instead of caffeine citrate and
thereby make the mixture presentable in form, which would not
mar the intention of the prescriber. With sodium salicylate, just as
in the case of sodium benzoate, caffeine forms a soluble compound.

As I write this T am reminded of a humorous anecdote once
told by my present Professor, while attending a demonstration
class on hydrogen sulphide, of how in the good old d
pearl-white (bismuth oxychloride) was a favorite toile
a fair young lady who used this powder, was transfo
a Negress (of course quite charming from a Negro's point of view).
To us who know the reason for such a change it is quite clear that
it was not the intention of the manufacturer of this toilot powd&r

ays when
t powder,
rmed into
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to transform fair beauties into Negresses.. Andsuch an inco'r;npatizi‘
bility as the above one is quite unintentional and only acel enati
At the same time mention may be made, where a: {rgcz:z;;id;
bility is quite intentional, such as tpe use of k.lyd:;;).;)en p oxid
in the manufacture of blondes which is acl}leve g :px.) ythi
a weakly alkaline solution of hydrogen peroxide to the hair,
alkali used being dilute ammonia.

One often comes across prescriptions that are chemic.ally
incompatible‘ but quite intentional on the part of the pr.es.cnbef-.
When some of the prescriptions are dispensed, a pregxpltate is
produced either immediately or gradually in course ;))tl' :nmf?. \t?::

. . . . bility in
have a classic. example of 1£1tentxonal 1ncorgpat1 y

prescription :

B .
Plumbi acetatis 3 s8
Zinci sulphatis gr. X\t
Aque ros® fl. % iv

Sig.: Use as an snjection.

In the above prescriptio;: the? ;:rod:ctt;:: o(:‘fle:dp;e:;t);ﬁtz :j
i tha chemical reac
l:;: :ﬂgﬁ::: :: siﬁtti;zn, resulting in thoe forma.ticlm of the insoht1blle
lead sulphate, that is thrown downfe:s au?:icf;té:f‘zauieg)a;r:h: l);
lead acetate and zinci sulphate are often. : or thelt
i it i in practice that if the precipitate
asmnglerllltaieﬁ ?st’ﬁaéxr;(liylzrbflf)i:?cﬁad :nd incorporated uniformly at |
:;:adt?::l: of injection, the coating of lead ?ulphate on hthe;,l r.r;uc:;ls
faces exercises a soothing and protectx.ve.b ei?’ect,w ich is very
advant us to the patient, and such an injection could, Pe made
Edvan]?l?::i) harmacist by dissolving them separately 1.n equal
? ctions f rgse water and then mixing the two §olut~10ns by
POl‘tl?: , Ot'.he lead acetate solution gradually into zing sulphate
pom;,' iwith constant stirring. It is, however, to be noted tl.lat
s(:'lel;clroiptions containing lead in any form should be tabooed owing
p '

to the risk of lead poisoning.
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Here is another instance which, if not dispensed properly, would
produce a precipitate of calcium sulphate :— . .

, B

Calcium hypophosphite 3i

Pot. sulphoguocolate gr. 30

Magnesium sulphate 3 iii

Syrup lemonis 3 iii

Aquam ad 3 vi
Sig.: 8 it. d.

In this particular case the physician himself had given
instructions to the pharmacist—a very rare instande—as to how to
dispense the prescription. If the magnesium sulphate is dissolved
separately in hot water and cooled and then added to the main bulk
of the mixture with constant stirring no precipitate will be formed.
If dispensed otherwise, 7.e., in the order of the medicaments

in the prescription, a white and heavy precipitate of calcium
sulphate will be the net result,

In prescriptions containing alkaloidal sal
a little negligent, the base is often thrown
other. As, for instance, in

ts, if the prescriber is
down in some form or

B
Quinine sulphate gr. X
Potassium acetate gr. xv
Acid sulphuric’dil m. xv
Aqua cinnamon to fl. 0z. 1,

the trouble is mainly ‘due to the formation of quinine acetate
which could be overcome by using aromatic elixir, ipstead of
cinnamon water as a vehicle, which of course should be done with
the permission of the physician. There is also another method of
avoiding the trouble by completely omitting the sulphuric acid und
suspending the quinine sulphate in cinnamon water with suitable

proportion of gum acacia, then adding potassium acetate and finally
affixing a “ Shake the bottle " label to the bottle.
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In the following prescription:
B

Ext. Ergot liquid m. XX
Quinine sulphate gr. 3
Acid sulphuric dil q. 8

. Hexamine ) gr.v
Rect. Iodine m. v
Tarc. Card. Co. m..xv
Aqua menth-pip ad i

Ft. mist. Send 6 oz.

) ) . . 3 . 3 Th
the incompa tibility is due to hexamine and' rectl.ﬁed. :odm(; ratel;: |
due to hexamine can be overcome by dissolving ; ?epom >
?m:val::r and then adding it to the main bull;. Bll;t 1t> e1)913nz<; cagz:.mt
bt i iodi i jodi simplex, B. I
rectified iodine (Liquor 1 plex 1932) cannc
::litze‘:::n:: as it is, for quinine forms a p}'e(.':lpltate Wlt.l‘(li 10(:32 ul:
acig solution. Itcan be overcome by omitting the acid a
pending the alkaloidal salt in gum.

B . |
Strychnine sulphate gr. 1"
Potassium bromide 3 vn
Aqua distillata ad g viii,

. s a few hours strychnine
Here, due to Pot”:'ub?o:i(:;:’ld:’ Zfit::ocrystalline precipitat.e,
begins to separat'?e :sts inconspicudus character and smallness in
which on a(fcounbo ltirely overlooked by the patient and allow.ed
amount, might ee”tli;om of the bottle, with the consequential
to settle at tl:e b‘; most of the strychnine being taken with the
dangeroug: result oecipitate is highly insoluble in water (about
last :g;;-) g‘;np:h e above prescription nearly 12 ounces of water
1 in 7,000).

re required to keep the precipitate in solution.
a

i hom the above pr ipiion was
Th lady in Epglan(} to w o8
di Pﬂl’. ..a?.fﬁﬂ&maﬁ}u Art of Dispensing, p. 451, . S S
. "
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In the prescription—

Cocaine hydrochloride

. v
Sodium borate g p 4
Aqua distillats ad Ti

M. gt. soln,

Sig.: Two drops in each eye at night—

-

sodium borate, a salt of a weak acid and a strong base, under-
goes hydrolysis in solution and is alkaline in reaction. This
alkalinity causes the precipitation of cocaine with the production
of a turbid mixture. This can be remedied by omitting sodium

borate and using an equivalent amount of boric acid which would

givé a clear solution that would conform to the expectation and
desire of the physician.

An incompatibility in a prescription may also be due to the
evolution of gas when an acid is added to a solution of a carbonate
or bicarbonate, but in many a case such an incompatibility as this
is quite intentional. Tt is the underlying principle in effervescent

mixtures. The carbon dioxide that is evolved is designed to act
as a gastric sedative. In such prescriptions as that of effervescent
mixtures,

the two solutions containing the acid and the alkali
carbonate or bicarbonate are dispansad sspara tely in two bottles
and a dose from each is mixed just bafore takinz the mix ture.
That is the same principle in paowdars like 3aidlitz powder. Sodium
potassium tartrate and sodium bicarbonate kept in separate

wrappers, are dissolved separately in water; both solutions are
mixed and taken while effervescing.

In the formula for Liquor calcii lactatis of the B. P. C., we
find another instance of intentional incompatibility. Since the
calcium lactate that is formed is the desired result, no harm is
done till the evolution of all the gas ceases and then bottling,

 But the real trouble arises in cases of prescriptions that contain
bismuth subnitrate or salicylate with sodium bicarbonate. The
bismuth salts are acid in reaction on account of the hydrolysis they
undergo in solution, and the effervesconce takes place slowly and

the bottle should not be corked till effervescence stops, lest it
should burst.

METHODS TO AVOID INCOMPATIBILITIES m

dispenser, is
prescriptions that cause some trouble to the er, ¢
orete i idisi Spiritus setheris nitrosi
containg oxidising agents. Pn‘ oth ;
v oneivt:;a:rouble to a dispenser, especially in pre‘scnptlor.ls ha\;gxgl
Oil'ti:es;lssgium jodide as an ingredient. The spirit o.ontamsd'e tyo
rll);)trite which in aqueous medium undergoes hydrolysis according
C,H,NO; + HsO —» 2 HNOs + C:H;O0H toend
with the production of nitrous acid. Nitroue} ac'ld th;; prohug‘t(ea d
ts with potassium iodide, liberating free 10d1r‘xe. c.>utg o0
f'e:;fne is used medicinally, yet iodine liberated in a mixture
:i)ove is an undesirable thing. So a prescription as

B
Potassium iodide . grs. XX
Spritus stheris nitrosi 3 1
Aquam ad g ii,

. - . . 3 This
i taminated with free iodine.
if di sed as such, will be con. . ’
y :ll:p;: avoided if the nitrous acid, that is formed .dl%e t:olg:r:;l;ry
. i spiri itre, isin
itri t spirit of nitre, :

i hyl nitrite in the swee i . ] A
. :c'l; )f’rom the sphere of action without altering n:edll;:ix;agl
rellnoevof the mixture. This could be acco.mphshc'ad by.ng?ergavmg
7,('.a u'th sodium bicarbonate and the resultiug sodium nétrl b e
e s hyl nitrite. 0,

icinal value as that of et .y . :
e e ir’[::t’ndem;girit 1} grains of godium blcau'bo'natef is ide?etccl)
drachmexcx,tralising the spirit with half the qx.lantlty 0 f:va. o
at’tet:dn for hydrolysis, and if potassium iodide is a}dded aterv;rhere
!;11‘0‘;; 0ma\king up the mixture with the remaining wa er
1ally

would not be the liberation of iodine.

used in prescriptions,
Of all the oxidising agozx;tsd :gglefll‘ls:?;ne, for by nature it is
i tive to rough handing. A slight rubbir{g of it with
quite provocati cuch as sugar, carbon, will cause explosion.
some organic ’c.xgentf k::taesium‘ Chlorate alone may cause explosion,
Vigorous rubbing o .lt)ionvthat is brought about. Instances of f?,tal
due to the decomposi rd due to. negligent handling of potassium
accidents are ondl.‘econser ought to take the utmost care in com-
chlora:te. Soa ls-p(:ion that contains potassium chlora.te, and if
pOund}ng at g;.e?:l:g.prescribe d he should draw the attention of the
organic ma

potassium chlorate is the m
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pregcriber to the danger of such combinati
mbina
manganate, another oxidising agent, is tions. Potassium per

. o ionall .
pills. The exipient thatis used sh lonally l?fescrxbed in
such as kaolin, ould bea non-oxidising agent

Often the ferric compounds are a |
. L. L s s source of tr ;
scrlPtlon. The iodides are oxidised by ferric salts, x:b;: o bre
ferric chloride reacts with potassium iodide accordi " instance

i ng to
FeCl,+KI = FeCl, + KCl +1.

As it is, there is no satisfac i

scription that contains a ferric st:g’ ar':let::: di(;);id?";:tmg? in a
way be done by precipitating all the iron as hydro;:ide ;011 g(;n .
ammonium hydroxide, but then it will not conform to the i:th m'g
appearance of the mixture, as it will be quite unsightly to lookeu:
Or the ferric salt could be converted into an organic compound ?)

the a.dd.it.,ion of an alkali citrate or tartrate, but this Willpalter thy
composition. 8o, such a prescription should be referred back to th:

physician for the substitution of the ferri
. erric ;
monium citrate. . salt by Ferri et am-

. An account of chemical incompatibility will not be complet
w1thou-t reference to the anasthetic explosions though thlzse "
a province concerned with an anasthetist than a pharmacist :;
should- be noted that ether mixed with air or oxygen form.s a
explosive mixture. While a patient is under such ansesthesi 'n
a naked light is brought near the patient, the patient may e :a;llf
S.uch explosions have been stated to have occurred by stairic tfe::trei.
city which may be developed by the friction of the clothes agai si.;
the metallic frame of the operation table. Such explosions .
however fortunately very rare and as stated already do not o
under the province of a pharmacist. Certain impurities whichcr:l?;

be founfl in a.naesthetics, which are poisonous and are therefore i
compatible with human life, however, come under "

the pharmacists. the perview of

Examples are : .

o s i, e o sl o b
rid of the anesthetics from these impuritiesis the DTOVF‘ Getting
manufacturing chemist and not of the dispensing Pharm;::-oi of the
the pharmacist who dispenses such anmsthetic agentsm .shol?x‘ll;

STERILIZED PREPARATIONS S .

however satisfy himself that such impurities are absent either by
testing & portion of a batch himself or by getting it tested and
certified by a competent person.

The subject of chemical incompatibility is vast and as such
only a few examples have been given above,

STERILIZED PREPARATIONS.
By
8. SHAW, BSc.,, M.P.S. (India).

THE name of Pasteur has become a household word through-
out the world. It is fitting, for he worked to bestow some of
the greatest benefits that science has produced upon mankind.
He discovered the existence of bacteria in fermentation and put
medical science on the track of the cause of many diseases. He
showed that these micro-organisms, belonging to the lowest form
of vegetable life, were concerned in putrefaction, diseases of wines
and beers, and of men and animals—each due to a specific type of
organism.

Sterilization consists in the destruction of these minute
organisms. At the outset, we must remember that some bacteria
are able, in a certain stage, to resist treatment which in ordinary
circumstances would effectively kill bacteria. This is the spore stage.

The points of interest to the pharmacist are the effects of
different degrees of heat on bacteria and what processes can be
relied upon to effect sterility ; whether these processes aré rendered
more effective or less, by the addition of certain medicaments or

antiseptics.

An important feature of sterilization is the aseptic precau-
tions to be taken, meaning that the process is to be carried out
under conditions which are intended to preventas far as possible
the access of bacteria- The hands should be washed thoroughly,
soap and warm water being used freely. All benches and apparatus
chould be scrupulously cleaned before commencing work on any

preparation.
6
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It has been found that exposure to direct sunlight, in the
presence of air, is fatal to many bacteria, ard in all cases prevents

growth. The resistance to drying varies, but all bacteria and
spores are destroyed by heat, provided the temperature is suffi-
ciently high and maintained for the required period. The tem-
Perature at which an organism is killed is higher when moisture is
absent than when present, particularly with spores. For instance
dry heat at 150°C. for one hour is required to destroy all spores and

bacteria, whereas with moist heat a temperature of 115°C. for 30
minutes is found to be enough,

With regard to chemica) agencies, the destructive power of
germicides or disinfectants depends upon numerous factors. For
instance in a given concentration a substance may be a germi
but in a poorer concentration it may be no more than an
septic, which only prevents their growth, but does not kill them.
The Pharmacopeia prescribes 0'5 per cent of phenol as a valuable
antiseptic, but it has only a limited use, as it attacks the body
tissues as well as bacteria, and is prohibited in intravenous injec-
tions, because the volume injected may be large. Another import-
ant germicide is alcohol, the most effective strength being 70 per
cent, the activity diminishing considerably when below 50 per
cent or above 83 per cent. It is widely used as a skin disinfect-
ant, because it acts rapidly and thoroughly penetrates the skin,

The use of different preparations which are introduced into
the body through different channels and of other preparations like

the different ointments for the eye, demands that these should be
sterile. The methods generally adopted for the purpose involve
either application of heat (moistor dry), filtration, use of certain
chemicals, or a combination of these, Whatever method may be
adopted it must be such as will not inacti

vate the medicament, or
render the preparation subjected to the p

rocess unsuitable for the
purpose for which it is specially intended.

cide,
anti-

The Pharmacopeeia sanctio i
storilization P uctions the following methods for
Method 1—8terilization by dry heat at 1
The apparatus required for this
and may be used to sterilize mortars,

50 per cent for one hour.
method is a hot-air-oven one,
porcelain pestles, dishes, jars,
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ible tubes, flasks and glassware generally.. T(:i mmuTnl]‘zi:
wllap"l ) f bre;kago the articles should be quite dry. X
the e o lso be’ used to sterilize substances .whlch do n.ot
mpthtb.d mageozmpose at 150°C. and which, if sterilized by n::x;
hort we oll;l undergo decomposition. Apparatus to undei'go ster ;
hBBi.% o 1d be wrapped beforehand in clean cloth or fi 1:er-pa.pel
o Sh?u ust be plugged with non-absorbent cotton wood,
?ﬂd :130 :::z:n?ng the air within the oven would contract an
or du s

non-sterile air would be drawn in. o
Method 8—Sterilization by moist heat at 115°C.

ired here is an autoclave, which (.',onsmts of

Tlfe appar:xz:rﬁu;iick-walled metal cylinder, which can be

o Ol'd by clamping. A valve is fitted to regulate escape
e 01@ lfeating also either a ther_mom?ter or & gauge or
:f::h%:om‘g?vuen;‘;nperatur; or pressure per square inch. In using an

i f

ir before closing the steam
e aul?c:si::e:nget?o?fﬁrzzgy 30 minutes, the appara-
el e fo. 1 to 100°C. or below, and then the tap open?d.
tus is auo.wedfto;;:)o;inum at 115° to 116°C. is the mo'st effective
Autoclaving (-’:ization. and a similar effect can be obtameod ; v;{hen
;ﬂ: ::%i::o; not available, by h?gtinsitil;l : ttic:‘llilx?ga;oliii fo-nsid‘:;:
volatile liquidlssii(l;e S:g?d :;?é:::; aan liquid paraffin) w.ill serve
ably abofvT rzgula.tior; i,s necessary to maintain the regu}red ct;m,;
r)::act?lrl:.u Another altematiye is h?oriﬁt.v?:::h 0;’01;?:9‘::811400.
saturated solution of ammonium ¢ S vegulation of heat.
(suﬂ?ciently led. fguﬂiﬁﬂggrzfmrkmercial va.riety of the s.a.lt
ing . c:[::;’rl;ﬁd a saturated solution (1 in 4) provides autoclaving
is inexp

ithin the reach of all. o
" Method 8—Sterilization by Tyndullization.

i eated at 80°C. for one hour

In ¢hie e t;;,e :Oh'i":i)snfnz:ﬁog may be used fm: materials

on three successzve ;’iately wanted, for use, and wlnch. are nqt

which are not mm-"iure of 800C. The principle underlying t}ns

injun:;l{)' :htimg:;;: bacteria are killed during the first heating
method is tha
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but not the spores. So they are exposed for to moisture for twenty-
four hours on each of three successive days to allow the spores to
germinate thus making them su

Tyndallization is officially prescrib

ed for solutions of most alkaloidal
salts.

Method 4—Emergency Method,

In this method, the solution is
tions, filled into sterilized container
the case of solutions not for intrave
0°5 per cent phenol is included a
for 30 minutes. This treatment k
sent but will not kill spores unless
antiseptic, however,

prepared with aseptic precau-
8 and subsequently heated. In
nous use an antiseptic ejual to
nd the solution heated to 80°C.
ills the vegetative bacteria pre-
they are of low resistance. The
prevents the germination apg multification.

used within four days,
This emergency method provides a'means of sterilization for

use in pharmacies not fully equipped for the normal processes,

Method 5— Filtration through Bacteria-proaf Filters.
This consists in Passing the material to be ster
sterile bacteria-proof filter (Berkefe

116°C. for 30 minutes, Thi
which would be inactivated by heat,

sceptible to the action of heat.
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Editorial.

THE PHARMACEUTICAL PROFESSION AT THE PRESENT
JUNCTURE.

The outbreak of the present war d-emands of every gtiarﬁail::

in this country every service which he can ren :h e
f the king nnd country at any emerge.ncy a "

ca’use (;? tically every member of our professuor.l has had a
8"8.9-. P{‘: first-aid work and is in a unique position to afford
:ii:gilzlg to casualties even in remote and distant gzlraoes:t ;1;11;3
Pharmaceutical profession .mayl :tl:?n ps:r:: 3:;( eco:; tie ! i
j“n?tm'e bti mﬁﬁﬁz:ffw:sc; drugs and medicines as had to
gl:;::sp(:;ed Zn?l are now available with great difficulty.

A survey of the medicines a.;l.d (Iliruflst ;n 1:::1 ::sogésoo:;tlr:t

ini ealth, , has
shows a_S b I”é0ﬂt~ ilfsll;lels :? l:tkf:: .i)l:zt;rln;l, that practically every one
o o l? ";he l.::ad and practically none is produced here. Ew_an
of them I8 lmp%l: er Indian Pharmaceutical Works have been.m
many of th.e tllfaghabit of importing drugs from foreign countries.
;lf;‘zoiiﬁ?gl:hem and issuing them under their ownlabels. Even

" in the case of most of the finished products that happen to be
in

duced in this country, the manufacturers depend on importation
lf):c(:m foreign countries for the initial constituents.

iti the containers such
ia i in a position to supply even
bii:;:&lsaz:‘zapsp:;s, ampoules and even card-board for boxes.
a8
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In some cases even the printed labels are imported from abroad,
It is obvious that big Pharmaceutical Industries cannot be built
up in a day. This should not Prevent at least a fow of us from
thinking seriously of starting some small industries which would
be practicable and which would not depend on foreign resources
for their existence. Proprietary and patent medicines are popular
among the medical profession in this country ag shown by the
large amount of money spent on these imports, If the drugs of
British Pharmacopwia are not going to do good, one cannot see
how a patent medicine containing mostly the same drugs is going
to be any better. In the interests of the profession and of the
community, the use of these patent medicines is a collosal waste
of money. In addition to this, most of the money paid for these

ly for the value of the medicines it
contains but for the advertisements also,

¥

Most of the British Pharmacopoeia drugs could be manufac-
tured inIndia. The main di

fficulty bas been the lack of interest
of the capitalist in the utilisation of his capital. The present day
capitalist would invest hisg money on Rice Mills and Cinemas; the

tendency is to goona beaten track rather than on a new enter-
prise which would be highly remunerative in addition to, being
a service to the country. With regard to the machinery required
for these industries the country is not lacking in metals,
engineers, and skilled craftsman, but organised co.operation and
investment of capital by descerning capitalists is lacking,

The resources of our country are enormous not only in raw
products but also in the machinery which it can produce for the
manufacture of these raw products. The only thing that ig

essential is the co-ordination of effort by the State, the capitalists
And the general public, '

Postponement of Conference and Exhibiti
war, the Society has hag to post lding
of the First All-India Pharmaceutical Conference and Exhi.-
bition which had been proposed to be held at Madras in- January

1940. The work in this connection was well advanced and it is

indeed very much to be regretted that the function hag to be

on—~Owing to the
pone with regret the ho

- NOTES ON SOME INDIGENOUS DRUGS 8%

Many of the business firms that had signified their
ipt:):et::;:d‘to partif:ipate in the Exhibition and t%xe Conference have
now withdrawn from it owing to the uncertau.xty of the .presen;
situation. The Society fully appreciates their difficulties an
thanks them for the co-operation which they would have otherwx;e
given but for the present situation. It ie hoped that wheufi ©
présent difficulties are over, full oo-opera.tion would be forthcoming
from them at a future auspicious occasion when the conference
and exhibition will be held.

———

NOTES ON SOME INDIGENOUS DRUGS
(Continued)
By
. A. 8. NATHAN, .
Asgociate Member of the Pharmaceutical Society of India.

5. Chandanam.

Latin Santalum Album.
Tamil Chandanam.
Telugu Chandanamu.

Canarese Srigandha.
Malayalam Chandanam.
Urdu Sandal.

| Small evergreen tree, indigenous to Mysore. This is also
grown in Coimbatore and some southern parts of Madras. The
wood is bitter. Its efficacy is due to the volatile oil, sandalwood
oil, it contains. The oil tontains not less than 2 per cent VZZW
of esters calculated as santalyl acetate, and not less aln
90 per cent of free alcohols calculated fxs santalo!. The sandfs .
wood oil is used in perfumery, and sometimes apphed. to s?abxes
with good effocts. By a majority of people, especxfﬂly in f;he
Soutb, sandalwood is used in the form of a paste, .for its cooling
effect. The oil has a sedative effect on the urinary tract. In
Ayurveda, Chandanam enters into the compo.s‘ltlgn of many
compound powders and oils, such as “ Asvan‘n, Chanflanad(;
thailam,” etec. Its use in Gonorrhea—both in allopathic an

Ayurvedic systems—is well known.




ABSTRACTS.

. Evaluation of Hydrogen Peroxide: 8. M. TRITTON (Analyst,
LXIV, 1939, 469).

“Hydrogen peroxide owes its efficacy as an antiseptic for the

readiness with which it liberates oxygen in the presence of living
or dead tissue or bacteria” (B.P.C.). Since catalase is a faotor in
organic matter that decomposes H,0;, the preparation and use of a
catalase solution to estimate the ease of decomposition of prepa.

rations of Hy0; chemically of full strength but pharmaceutically
of varying effectiveness, was studied.

Many substances, notably H,80,, persulphate and pyrogallol
inhibit catalase. A very strong solution of catalase would liberate
oxygen even in the presence of acid which explains why a stabilised
preparation of Hj;O, might be effective in the presence of pus but
useless as a mouth wash or on dentures. If neutralised before the
addition of a weak catalase solution oxygen is liberated, but if

alkali is added after the catalase the inactivation is found to be -

irreversible.

A solution of catalase was prepared by leaving overnight in a

refrigerator % lb. of fresh calf liver in 500 ml. of chloroform water
straining, filtering and diluting ten times. 0.1 ml. of this solution

decomposed 0.03g. of buffered H3O; in one hour at room temperature,

Method: A narrow bore tube of 8 ml. capacity with a three
way cock and funnel at one end and &n ordinary stop cock at the
other was used. The tube was evacuated by the use of a Lunge
nitrometer containing mercury and 1 ml. of undiluted peroxide
drawn in followed by 3 ml. of water and 1 ml. of above catalase
solution, connection to the . nitrometer made, levell'ing tube

lowered and the volume of oxygen liberated measured at 3 minutes
and 6 minutes thereafter.

Preparations of H,0,, stabilised or not, were found to vary
widely in their ability to react with organic matter, The most
suitably stabilised preparations, though of good keeping qualities,
liberated oxygen almost explosively (20 ml. in 2 sec). It should be
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the aim of stabilisation to obtain maximum keeping quality without
inhibiting catalase. This method is recommended for testing both
the suitability of stabilisers and of stabilised preparations of HsOs.

C.A.S.

The Glycosides of the Oleanders.—(Annual Reports of the
Chemical Examiner to the Government of Madras for 1987
and 1938.)

Red Oleander (Nerium QOdorum).—The poisonous glycoside
“ Nerin,” CyuHOy was isolated from the leaves of this plant.
It is soluble in ether. It is about six times as poisonous as strych-
nine. It gives an immediate purple colour with concentrated
sulphuric acid. .

Yellow Oleander (Cerbera Thevetia).—The defatted kernals of
the fruit of this plant yeilded two glycosides:

(1) * Thevetin,” C,,Hg,;Ou, which is soluble in ether. It is of
about the same toxicity as “Nerin”. It gives with concentrated
sulphuric acid a yellowish colour slowly changing to purple.

(¢8) “ Cerberin,” CqoHy Oy This glycoside is insoluble in etl;er,
but soluble in alcohol and water. It has nearly the same toxicity
as the other two glycosides mentioned above. It is easily detox.ic-
ated by the enzyme.emulsin and also by mineral acids. With
dilute hydrochloric acid it gives a blue colour.

Cerbera Odallum.—Only one glycoside was obtained from
the defatted kernals of the fruit of this plant. This corres;?onds
in its properties and molecular formula to “ cerberin ”’ mentioned
ahove.

:On the Efficacy of the Gonadotropic Hormones in the Treat-‘

“ment of Whooping Cough.—(VENKATACHALAM and

A. N. RATNAGIRISWARAN—The Indian Medical Gazette,
Vol. LXXIV, No. 5, May 1939). .

Cases of whooping cough were treated by administration of
charcoal adsorbates prepared in the laboraiory of the authors,
from urine of pregnant animals by a modification of the method

7
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:f f]::vy (Dav:', L., 1934, 'End?crinology, Vol. XVIIL, p. 1). In
Cases treatment was given by injections of Antuitrin 8,

The results w'ere dramatic 1'8‘ ]8 resu An na few da It
. > ief Mti 2 i ys
18 explalned that adults are!immune to whoo il h, wh ,
ping cough, ereas

children are not, the dezidi .
hormone. 1ding faotor being probably the sex

COMPOUNDER ?
By
- M. Y. CHOWHAN, -
Haft Kel, Iran
References. Compounder
1. Gould's Medical Dictionary., No such word
2. Dorland’s Mediocal Dictionary. No such vord'
3. Black's i ‘
Law Dictionary. One' who compounds or aom
‘ mises with a felon, etq, pro-
. Oxford Conoige Dictionary. No such word.
5. Chamberg English Dictionary. No such word.
6. ’
Funk and Wagnall’s Standard Dictionary, No such word
7. Nuttally’ Standard Diotionary. One who effects compromi
ise ;
:rh:e l‘o:nompoumh with a dob?;:
8, Blaokie'n Standard Dictionary. One who
ol compounds with a felon,

oﬁenIs:vl: :::‘ge‘néo from the above table of references that the
and thorepr xl}pounder ' per se is irrelevant to Pharmacy
Covanmrefore e;x.nbzlguo.us. Iif was in 1925-26, that the Punjab
o (G e dl:e) this ambiguity and decided to change the
offcial tn s :‘1 to that of ‘ Dispenser’ which is now in
1008, ppro g ou!; .the l?rovincial Medical Department. In

or training Dispensers and Dressers, was started in

Amritsar Medical Sch
. . ool, wit ' .
requisite ; Matriculation P '1 h a. two years curriculum-—Prg.
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Persons, who practise the art of Pharmacy, are known by the
term °pharmacist’ all over the world, with the exception of India

where this stigma on Indian Pharmacy still exists.

In England and America one finds * Assistants’ or ‘ Assistant
Pharmacists'. These people are not University Degree men, but
men merely with a couple of years’ training in practical Pharmacy.
If, however, such people wish to earn the Ph.C. or BSc. degree in
Pharmaceutical Sovience, they simply have to do part-time
or evening College studies and sit for the examination.

For ambitious persons there are many ways to enter the

_profession of Pharmacy in these civilized countries, whereas India

i8 just awakening from a long slumber of negligence.

Anyway, it is better to be late than never. I hope that our
soveral Provincial Pharmaoeutical Associations will be wise to

" formulate a united front for the cause and uplift of Pharmacy in

India.
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.Announcement to All Chemists
. Important Price Reductnon
DAGENAN (M. & B, 693)

v - ?

T .
M. & 11139 é;gg%demand which has followed the introduction of of retarded convalescence an»d -
. . (DAGENAN) has enabled us to effect a reduction in weakn ess

the selling price of this product,

>

L e
SR A

OU can recommend Wincarnis with confidence. Per-

sistent weakness and slow recovery of strength are the
forerunners of relapse and complications. To avoid such’
dangerous possibilities, prescribe Wincarnis. Composed of = -
finest strengthening properties and vitamin malt extract care-- =
fully combined in exact quantities with matured wine made o

the ;X: 822);2:833;0:: alf)le ¥ Inform you that as from Monday,
force r— %, the following prices will be brought into

LI RV RPN

DAGENAN(M. & B, 693)

0.50 gr. Atandeimed
gramme ) mlyﬁmtbewmpa,wmamushouldhendmﬁr\
Containers of 25 tablets ,_, tered once or twice a day in all cases of weakness, slow
C ; -+ Re.510each - convalescence, nervous debility and general run-down con-
ontainers of 100 tablets Rs. 22.2 . . .
- «4%-< each ditions. Its delicate aroma and taste quicken the most
0.125 gramme capricious appetite; its strengthening vitamin elements X
. ! itality, earich impoverished blood> v
O restore resistance and vitality, rished | B :
ontainers of 25 tablets .-« Rs.3.3 each sireams, and eathy sleep, Win . :
Boxes of 6X2.5 c.c. ampoules assimilable, and is not only an excellent stimulant, but {
20% suspension .. Rs. 5.4 per box counteracts any tendency to anmis. L’

DAGENAN SODIUM

Prescribe

WINCARNIS |
The Tonic Wine

L

® OVER 25,000 RECOMMENDATIONS FROM MEDICAL MEN

Boxesof 6x3 c.c. ampoules solution ... Rs. 9-0 per box

enab'llhese prices.will be subject to our usual discount. In order to
notic: _yo:; to adJust. your stocks, we are giving you this prior
» and orders will be accepted from you for execution at the

new rates from 29th Sept : :
issued for stock hela, o L0 O credit motes will b

MAY & BAKER (India) Limited,

2 AT i TR e e e
.Y .t

.
T Dl Pz
) N ’u#‘: Rhy

Coleman & Co. Ltd., Wincarnis Works, Norwich, England

When writing to adyeriisers; please mention this Journal,



Safe and nd
. Simple Antaqd

The medical practitioner

o T e e G LR

‘w;;ld. ‘ ol?ég;aﬁd‘;lw o T % Be whoichnrn :
" pm- world t

represents the ideal neumhmglget:in’ﬂw” x

correction of acidity. * Bisurated * il iy ey

simple and pure antacid that never the

: mmnon,mdumdxmedmaumofdmvedxud.

0.’ Ba'm says I have used BW.
) and ;,um,” of D"”"f’““ (arising from excese
) the most wﬁ% n.t:l:c »

BISURA ED-

MAGNESIA

Almays seq the
®0cl'BISMAG sigm
o the cartom,

THIO CALCIN PREPARATIONS

SIROP THIQ.CALCIN |
For all Lung and Throat Troubles. 6 oz, Rs, 2-8. 16 oz. Rs, 5.4,
l

THIO-CALCIN with VITAMI
For Vitamin deflsiencles, Bioketty. 6 ox, RONSS {t o;&Rls) 8.8.

EDA-.CALCIN .,

Oalcium gluconate with Vitamin A, D
For Stenhty Abortions, Miscarriages, Caloium deﬂom::g in general, Rs 3.

BECOPOS

Compovnd of Glycerophos
phates with Vitamine B1and Q. U i i
Diabetes, General Debility. Rs. 3. seful for Beri-Beri,

THIO-CALCIN with EPHEDRINE
For Asthma, 3 Sizes: Rs, 1-2. 3 and 6. 8, -

| THIO-CALCIN with E. M H.
2 . For all lrntnnt and Troublesome Cough. 3 Bizes: Re. 1-2, 8 ang 6 8.

Sold at all Chemists,

'I'IIIO'CAI.GIN €0., MADRAS.

g R m

When wﬂﬁns to advertuen. pleuo meuntion this J onrnul.

-
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 HEWLETT S MITURE

FOR
DYSPEPSIA AND DISEMSES
OF THE STOMACH
OVER 60 YEARS REPUTATION.

DOSE.—HALF TO ONE DRACEM DILUTED,
Price, in England, 4-01. boltles 10d. ot.;
19, 22, 4 aad 900z, 1308 1,

Also Supplied “Sine Oplo".
Introduced and Prepared omly by

(3- Jl “EWI.E" & 3“, lTD.
35/42, Charlotte Road, Londen E.C.2.
Agents who stock Hmlm- Preparations +—

BONMBAY : OILGMI MADRAS :
Amarsey Khimjea & Co.  Smith Stanistreet & Appab & Co
Ratital Homraj Co., Ltd. Oadhe & Co.

M. Bhattacharyys & Co. Madras Drug Store
8. K. Paul & Ca., Lid,

Ratilal Homrsj .
' SRR R R R
N “DIABETES MELLITUS
is fully guaranteed by prescribing

ORTOGLIN BISLERI

(a compound of Vitamin B, Panoreasi Islands of Langerhans,
Genital Glands snd Duodenal substances in cheratinised pills)

Literature and samples on request.

P . Al

Manufactured by : Sole Ayen;st; '
| (India) LTD. GORIO LTD,,
BISLERI (India) L BOMBAY, CALCUTTA, AMRIYSAR,
Milano (italy), & Bombay. P.0.Box 189, P.O.Box 234, P.0. Bex 0.

> TENGRA & CO.
W. A. BEARDSELL & CO, LTD., K.P.TE .
‘ P.0. Bex 7, MADRAS, Seral Road, KARACHI

STOCKED BY ALL CHEMISTS
OW&?&WWWW“&%&W

l‘beaus
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: . Distributors :
| et )

For |

@UININE

HIGHEST PUORITY

Ask for

MAY ‘& BAKERS :

SALTS & TABLETS

1 AGENTS:

McDOWELL ‘R Co.

P. O. Box 36 MADRAS

 APPAH ® Co.

- ESPLANADE i MADRAS
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