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PREFACE TO THE TENTH EDITION

Owivne to the retirement of Major General B. H, Deare,
who was associated with me as joint editor of the previous
editions, the revision of the present edition reverts to
me entirely, and T have therefore availed myseclf of the
opportunity to revise the whole text in cvery detail.
Actions of many drugs have been re-written on the basis
of recent pharmacological works. The use of Bismuth
in Syphilis, Antimony in Leishmaniasis, Quinidine in
Auricular Fibrillation, and the action of drugs on the
Sympathetic and Para-sympathetic Systems have been
discussed. Many non-pharmacopceial drugs and pre-
parations of less value have been eliminated, and special
articles on Vitamins, Punarnava (Berhaavia diffusa),
Carbon Tetrachloride and Insulin have been added. To
facilitate reference the doses of the United States Pharma-
copceia have been given whenever such exist.

In the revision of this edition I have received valuable
help from most of the recent works, including the new
editions of Martindale and Westcott’s Extra Pharma-
copceia and the British Pharmaceutical Codex : and I
am particularly indebted to Professors Cushny, Clark,
Dixon and Sollmann, whose standard works I have
consulted freely.

I am also grateful to Dr. Santosh Kumar Muker;ji,

M.B., for kindly revising the proofs and thus helping
me in my labours.

Calcutta, 1925 B. N. GHOSH



PREFACE TO THE FIRST EDITION

MaTERIA MEDICA is not an attractive subject, but it
must be learnt. I have therefore endeavoured to mini-
mise the labour of the student by condensing the subject-
matter, and treating the same on simple methods.

Drugs have been alphabetically arranged in order to
maintain harmony with the British Pharmacopceia of
1898, and many useful subjects have been introduced.
Particular attention has been paid to the description of
the non-official preparations, of pharmacy, and of dis-
pensing, with a view to enable the student to overcome
the difficulties he encounters in practical pharmacy and
dispensing. In compiling this portion I have consulted
most of the standard treatises on these subjects, and
have received valuable assistance from Whitla’s “ Ele-
ments of Pharmacy, Materia Medica and Therapeutics,”
Martindale’s ‘‘ Extra Pharmacopceia,” Squire’s “ Com-
panion to the British Pharmacopceia,” Lucas’s ‘‘ Practical
Pharmacy,” and MacKEwan’s “Art of Dispensing and
Pharmaceutical Formulas.”” The classification of drugs
according to their pharmacology and therapeutics has
been so nicely made by Dr. Hale-White that I could
not resist the temptation of adopting his plan with some
modification, and for this T express my acknowledgments
to him, Besides the authors already alluded to, I am
grateful to many others, especially to Drs. T. Lauder
Brunton, J. Mitchell Bruce, William Murrell, and Sydney
Ringer.

I have spread no pains to make the treatise thoroughly
reliable, and up to date. I thank many of my friends
for their valuable advice and encouragement, especially
Professor Thomas R. Fraser of Edinburgh.

R. GHOSH
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MATERIA MEDICA

PART 1

MATERIA Medica in its widest sense, means the description of
materials or agenls employed in the treatment of disease. But
properly speaking, it includes the following branches :—

1. Materia Medica Proper is the science which treats of the
natural history, as well as the physical and chemical charac-
ters, of drugs.

2. Pharmacy is the science and art of preparing and com-
bining drugs, so as to make them fit for administration. It
can be divided again as follows :—

(a) Extemporaneous Pharmacy is the making up or the
compounding of formule or prescriptions of medical practi-
tioners. Dispensing refers to the mode of putting up, labelling,
and despatching.

(b) OMecial Pharmacey consists in the preparation of drugs
and formule according to such processes as are recognised by,
or prescribed in, an official pharmacopcoeia. The British
Pharmacopeeia is the official pharmacopeeia of the British
Empire.

3. Pharmacology is the science which describes the actions
of drugs on the general system, or on the individual parts of
the body, in health. Pharmacodynamics is but another name
for Pharmacology.

Toxicology or the toxic action of medicines comes under
Pharmacology. It treats of the actions of drugs when given
in doses large enough to endanger life.

4. Therapeutics relates to the remedial measures employed
in the treatment of disease. It may be either empirical or
rational.

(e) Empirical Therapeutics means the treatment of disease
from experience only, and conforms to no pharmacological
law yet known. In empirical treatment no explanation can
be given for the success or otherwise of the use of a particular
drug for a particular disease. We merely prescribe a certain
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drug because it has been found successful in a certain disease.
A familiar example is the use of colchicum in gout, With
our improved knowledge on the actions of drugs ahd the
pathology of the diseases, we can explain the actions of many
drugs that were used empirically before., Thus we can ex-
plain the action of mercury in syphilis which was formerly
used purely empirically.

(b) Ratlonal Therapeutics.—By rational treatment we mean
a mode of treatment suggested by our knowledge of the
chemistry, physiology, pathology, and pharmacology of a
given drug. Thus, when we prescribe ,4; gr. of atropine
sulphate to check the night-sweats of phthisis we can explain
(see Belladonna) how the perspiration is controlled. The use
of chloral hydrate for checking tetanic convulsions and of
digitalis for the cure of cardiac dropsies are other instances of
rational therapeutics.

Accessory Therapeutics.—By accessory therapcutics is
meant the treatment of disease, not by administration of
drugs, but by other methods ; such as, change of climate,
;egulatlon of food, clothing, exercise, baths, massage, and the
ike.

MATERIA MEDICA PROPER

DRUGS

By ‘ crude drug’’ is meant the commercial forms of the
animal or vegetable drugs as are brought to the market and
utilised for the preparation of different medicinal products.
Their value depends upon the presence of more or less definite
chemical bodies known as ‘‘active constituents.”” These
constituents are found in different parts of the plant, so that
the particular part is used as the crude drug. Sometimes
however they are found in all parts of the plant. In other
instances no part of the plant is used as crude drugs ; for ins-
tance aloe, where the juice of the leaves contains the active
constituent and forms the crude drug.

A. Source.—Drugs may be divided, according to their
source, into the following groups :—

1. Inorganic.—As sulphur, ozone, mineral acids, ammonia,
etc.

2. Metallic.—As iron, copper, silver, bismuth, zinc, ete.

3. Organic.—(a) From the vegetable kingdom are obtained
aconite, hyoscyamus, opium, etc. ; (b) from the animal king-
dom, cantharidin, cod-liver oil, etc.

4. Synthetic.—As chloroform, chloral, ether, amyl nitrite,
eté. These are prepared synthetically in a chemical labora-
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tory. Some of these drugs are gradually replacing organic
ones ; ‘fhus, the synthetic salicylic acid is being used for the
natural salicylic acid derived from the oil of wintergreen.

B. Habitat.—By habitat is meant the natural abode or
locality of a plant or animal from which a drug is obtained.
In other words, the drug is said to be indigenous to the said
country or locality. Thus, Indian Hemp is indigenous to
India, Aloes to Socotra or Barbados, Aconite to Britain,
Quassia to Mexico, Ipecacuanha to Brazil, etc.

C. Collection.—The medicinal activity of a drug depends
greatly upon the habitat and the scason of the year when it
is gathered. Thus, rhubarb is useless until it is six years old.
China and Turkey rhubarb are richer than those grown in
India. The old cinchona bark is richer in quinine than the
new. The wild digitalis is more active than the cultivated
variety.

CHARACTERS OF DRUGS

This part of Materia Medica is the most useful, but the
least interesting to a student. To learn characters direct
from a book is a useless waste of time and energy as the
student is sure to forget them. He should therefore study
them practically from specimens, and describe them in his
own words. The following points are worthy of note :—

A. Physical.—Taking the B.P. or a text-book as his guide,
the student should carefully examine each specimen with
respect to the following :—

1. General appearance.—Whether it is (a) solid, (b) liquid,
or (¢) @ powder. If solid, its shape, length, thickness, consis-
tence, etc. 1f a powder, whether amorphous or crystalline. 1f
crystalline, the nature of the crystals.

2. Colour.—Whether it is yellow, like sulphur ; white, like
quinine ; red, like mercuric iodide ; black, like charcoal ; grey,
like grey-powder ; hlue, like copper sulphate ; green, like oil
of cajuput ; or colourless, like ether ; and so on.

3. Weight.—Whether it is heavy as litharge, or light as
magnesia. Specific gravity of liquid drugs.

4. Odour is very difficult to define. B.P. has used various
comparative terms in describing it. Thus, fishy, like cod-
liver oil ; aromatic, like caraway fruit or cardamom seeds ;
Sfragrant, like rose ; disagreeable, like iodoform ; characteristic,
when it cannot be defined or compared, as opium ; and so on.
The smells of some drugs are so characteristic, that they can
be easily recognised by their odour alone : as ammonia, ether,
chloroform, acetic acid, hydrocyanic acid, carbolic acid,
creosote, asafetida, iodoform, amyl nitrite, opium, valerian,
many essential oils, etc.
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5. Taste also is not easy to define. The article may be
sweet, like sugar ; acid, like sulphuric acid dilute or wnegar ;
fishy, like cod-liver oil ; saline, like common salt ; biller, like
chirata or quinine sulph. ; pungent, like mustard or capsicum 3
acrid, like balsam of Peru ; astringent, like kino or tannic acid ;
nauseous, like aloes ; metallic, like corrosive sublimate ; and
80 on. Sometimes more than one term is used to denote
taste. Thus, lead acetate has a sweet astringent taste, and
copaiba a persistent acrid, somewhat bitter taste.

6. Solubility.—The knowledge of the solubility of drugs is
essential to every medical man without which no prescrip-
tion can be elegant and free from incompatibility. A dru
may be soluble in cold water, or insoluble in cold but soluble
in hot or boiling water. It may not be soluble in water at all,
but soluble in alcohol, chloroform, ether, oil or glycerin. No
rule can be laid down as to the solubility of drugs, except
this simple one ; that, nearly all alkaline salts, and all nor-
mal neutral metallic nitrates, chlorates and acetales are soluble
in waler ; vegetable alkaloids are mostly insoluble.

Some drugs absorb water when exposed to air and liquefy :
these are said to be deliquescent ; as, potassium hydroxide,
potassium acetate, and calcium chloride. On the other hand,
many lose their water of crystallisation, and a white powdery
crust forms on their surface ; as, ammonium and sodium
carbonates. These are said to be efflorescent.

B. Chemical Tests.-——The students must be familiar with the
tests for the (1) salts, (2) acids, and (3) any special test for a
compound. The chemical reactions of some of the organic

bodies such as morphine, strychnine, etc., should not be lost
sight of.

COMPOSITION OF DRTUGS

Inorganic drugs have a definite composition which is well
expressed by their names and chemical formule. The com-
position of organic drugs, on the other hand, is always complex
and is ascertained after considerable analytical labour. They
consist chiefly of acids, bases, salts, albuminous substances,
alkaloids, balsams, cellulose, colouring-matters, extractive
matters, ferments, glucosides, gums, gum-resins, neutral prin-
ciples, fixed and volatile oils, oleo-resins, starch, sugar, etc.
Some of them require a brief explanation.

Alkalolds are the active nitrogenous principles formed for
the most part in the tissues of plants or animals. They may

occasionally be prepared synthetically, According to Hale
White, their characteristics are as follows :—

d"‘ (1) They are the active nitrogenous principles of organid
ies.
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‘“ (2) They are compound ammonias : that is to say, one or
more gtoms of hydrogen in ammonia (NH) are replaced by
various radicals.

‘“ (3) They combine with acids to form crystalline salts
without the production of water.

‘“ (4) They are alkaline, turning red litmus paper blue.

. ““(5) Very few are liquid, such as pilocarpine, coniine, nico-
tine, sparteine, lobeline. Tiquid alkaloids nearly always
contain only carbon, hydrogen and nitrogen.

‘“ (8) The solid ones are colourless, crystalline, and contain
oxygen.

‘““ (7) They are sparingly soluble in water, readily so in
alcohol.

‘“ (8) The solutions arc intensely bitter.

‘“ (9) Most of them are closely related to pyridine, and some
may be synthetically preparced from pyridine bases.”

The following are the common pure alkaloids of the B.P. :—

Aconitine Codeine Physostigmine
Atropine Hyoscyamine Quinine
Caffeine Morphine Pelletierine
Cocaine Pilocarpine Strychnine

It should be noted that the names of alkaloids in Latin
terminate in ina, and in English ine. As Afropina (Latin),
Atropine (English).

Vegetable alkalolds occur in almost all parts of plants, but
are most abundant in the seeds and roots, especially of dicoty-
ledonous plants. A few are found in the lower plants, e.g.,
muscarine and ergotoxine. Bases found in the animal king-
dom are commonly known as leukomains and ptomains.
The former are produced by the body cells and are products
of metabolism, e.g., adrenalin, while the latter result from
.microbic decomposition of dead material, especially the amino-
acids. These bases are known as amines, and are derived
from ammonia by replacing H by alkyl groups.

Some plants contain many alkaloids, e.g. cinchona, in
others one alkaloid is found in one part of the plant and
another in a different part of the same plant.

Alkaloids are also prepared artificially, e.g. theophylline,
suprarenin.

Incompatibles.—(a) alkalies, which precipitate the less
soluble pure alkaloid.

(b) Tannin, forming insoluble tannates.

(c) Todides and bromides, forming insoluble iodides or
bromides, or double salts, etc.

(d) Mercuric chloride, forming insoluble double salt.



6 MATERIA MEDICA PROPER

Acids are salts of hydrogen. Numerous organic acids are
found in plants, either in combination with inorganit, bases
such as potassium or calcium, or in a frec state.

Bases are substances which react with acids and form
salts. They are of two kinds:—1. Elementary, to which
metals belong. 2. Compound, such as ammonium and the
alkaloids.

Glucosides are crystalline compounds found in plants and
liberate sugar which is often glucose. They contain carbon,
hydrogen and oxygen, a few have nitrogen in addition, and
one or two sulphur. They differ greatly in their solubility
in water and alcohol, being mostly insoluble in ether. Some
are powerful poisons while others are almost inert. Salicin,
saponin jalapin, digitalin, digitoxin, senegin, strophanthin,
glycyrrhizin, are some of the glucosides.

Saponins are non-nitrogenous substances generally gluco-
sides, which emulsify oils and lake red blood-cells. They
are neutral in reaction and form froth when mixed with
water. They have the general formula CnHgn-gCig. The
toxic ones are known as sapotoxins.

Neutral Principles are indifferent crystalline proximate
principles whose chemical composition is not known. They
resemble alkaloids in action. Many of them have a bitter
taste. as quassin, and are called ‘‘ amroids or bitter principles.”’
As aloin, santonin, picrotoxin, quassin, etc.

Note.—Whereas the names of all alkaloids end in ‘¢ ine,”
those of glucosides and neutral principles end in ‘“in.”

Balsams.—These are oleo-resins or resins containing either
benzoic or cinnamic acid or both. Benzoin, balsam of Peru
and lolu, prepared storar, are the balsams of the B.P.
Copaiba and canada balsam do not come under this group,
though they are named balsams.

Oils are of two kinds. A. Fixed, and B. Volatile or essen-
tial oils.

A. Fixed Oils and Fats are mixtures of olein (liquid),
palmitin (semisolid) and stearin (solid), with small amount of
other bodies in addition. With alkalies they form soap and
glycerin, e.g., castile soap, which is made by the action of
stl)]dium hydroxide on olive oil, which is practically pure olein,
thus :—

CyH(C g H50,)g -+ 3NaOH = CyIT5 (O )y -+ 3NaCygHyg Oy

Oleate of Glyceryl (Caustic soda) Hydrate of Oleate of Sodium
or Olein Glyceryl (¥ard soap)
(Vegetable oil) (Glycerin)

This process is known as saponification.
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Fats differ from the oils only in the relative proportions of
these basal ingredients, the fats having more of the stearin
and palmitin. making them solid or semi-solid, and the oils
more of the liquid olein. They are

(@) non-volatile, and so leave a permanent grease spot ;
(b) they cannot be distilled ; and

(r) under the influence of heat decompose and become
rancid.

A few of the fats and oils are of animal origin, e.g., butter.
lard, suet and cod-liv;&oil, but the majority are of vegetable
origin, as almond, lins®d, olive, castor oils and cocoa butter.

Castor oil and croton oil differ from the others in being
soluble in alcohol and in possessing cathartic properties.

Waxes are of firmer consistence than the fats, have a higher
melting point, and cannot be saponified by boiling with an
alkali.

B. Volatile Oils.—\As plants often owe their characteristic
odour to these oils they are often spoken of as essential oils.
The following are the differences between them and the fixed
oils :—

(a) They are volatile and can be distilled, and do not leave
a permanent grease spot.

(b) They do not form soaps with alkalies.

(¢) They do not become rancid, but tend to resinify on
exposure to hght and air; and

(d) They are sufficiently soluble in water to impart to it
their taste and odour.

Some of the volatile oils which are non-existent mn the
living plants are formed either by destructive distillation or
by the action of ferments on glucosides in the presence of
water. The former are spoken of as Empyreumatic Oils.

Bastedo has conveniently grouped the volatile oils as
follows :—

1. Terpenes, C'x Hg (0ils of tur-
A. Existing in plant as pentine, juniper, etc.).
such : 2. Terpenes +stearoptenes (oils
of lemon, peppermint, etc.).

B. Not existing in p]a,r:lt s 3. Fm"tl, e(rllzymo action (oil of

as such, but develope mustard).

from pl’ant constituents :z 1. Empyreumatic oils (oil of
cade, oil of tar, creosote).
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In group 2 we have a mixture of terpene holding in solu-
tion oxygenated bodies of variable chemical natuhs. The
terpene portion is spoken of as eleoptene, the oxygenated

ortion as sfearoptene. This stearoptene can be separated
?rom the eleoptene by cold or fractional distillation, and are
usually solid.” They are therefore oxidised hydrocarbons of
a crystalline nature, or solid volatile oils. The best known
examples of stearoptenes are camphor, menthol and thymol.

Gums are complex carbohydrates having a viscid consis-
tence. They are exudations from the stems, or branches,
or both, of plants, and are composed of :

(1) Arabin, soluble in water ; as gum arabic.
(2) Bassorin, partially soluble in water ; as tragacanth.
(3) Cerasin, or insoluble gum.

Pectin or vegetable jelly occurs in some medicinal plants
and is allied to gum.

Resins are solid, brittle, non-volatile, complex substances
derived from the oxidation of volatile oils. They are soluble
in alkalies forming resin soaps, and in alcohol, but inscluble
in water. The resins of the B.P. are resin, guaiacum, jalap,
scammony, and podophyllin. When they are found dissolved
in volatile oils they are known as oleo-resins, e.g., copaiba,
canada turpentine. Sometimes they are found in combina-
tion with gums and volatile oils, and are then known as
gum-resins. They form emulsions when mixed with water ;
ammoniacum and asafetida are examples of gum-resins.,

Salts are compounds of acids and bases.

IMPURITIES OF DRUGS

The impurities in a drug arise from various causes, as
follows :—

1. Imperfect Selection.—This is due to the ignorance of
collectors of crude vegetable drugs, who are imperfectly
acquainted with their botanical characters, and therefore fail
to distinguish them from allied species ; hence the substitu-
tlon of an inferior or allied article for the genuine one. Many
B.P. preparations, as ordinarily sold, are prepared from
inferior ingredients and therefore do not produce the desired
results. This is often the case with cascara sagrada.

2. Imperfect Preservation is one of the causes of deteriora-
tion of many drugs. Several drugs are materially affected by
light and air, others by the lapse of time. Deliquescent salts
and scale iron preparations quickly undergo physical change
unless they are kept in carefully stoppered bottles. Syrup.
Ferri Iodidi and Easton’s syrup are decomposed by light,
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Ergot, unless carefully dried and packed in an air-tight recep-
tacle, s%on becomes mouldy and loses strength. All extracts
deteriorate unless securely put in sealed pots.

3. Imperfect Preparation.—Impurities are of two kinds,
(a) those which exist in the crude drug, (b) those which arise
as by-products during the process of manufacture. They can
be avoided only by scrupulous care on the part of the manu-
facturing pharmacist. Tests are the only means of ascertain-
ing the purity of inorganic drugs.

4. Adulteration is the intentional and fraudulent admix-
ture of foreign substances with a drug. Many drugs are
tampered with by traders. All highly priced drugs are liable
to adulteration. Musk is often mixed with catechu, earth,
dried blood, etc. Quinine was at one time systematically
adulterated, and Murrell mentions that once a large consign-
ment of quininec was sent out to India containing not a
trace of cinchona alkaloids. Powders, extracts, and liquid
preparations are easily adulterated and should therefore be
bought from reliable and respectable manufacturers.

The purity of an Inorganic drug is ascertained by its
<chemical tests, which the students are expected to be familiar
with.

THE BRITISH PHARMACOP®EIA AND PHARMA-
CEUTICAL PROCESSES

{By a pharmacopceia is meant a book published under the
authority of a recognised body, generally constituted by law,
for the purpose of securing uniformity of composition and
strength of medicines used in the treatment of disease; The
General Medical Council of the United Kingdom, authorised
by the Medical Act of 1858, issues and revises from time to
time the British Pharmacopmeia. The first B.P. was published
in 1864, and the last in 1914. One of the principal changes
in the present edition is the introduction of the Metric System
in the place of Imperial weights and measures. Other coun-
tries, as the United States, Germany, France, etc., also publish
their own pharmacopeeias, but they differ in many respects
from the British. Even hospitals have their own special
pharmacopoeias for speedy dispensing. Although the B.P. is
the legal standard, no medical man is bound to follow it.

The processes that are mentioned in the B.P. are called
official or officinal. In the following pages we shall give a
brief description of some of these processes. Many of them,
such as infusion, maceration, percolation, cte., belong to
practical pharmacy, while many others, such as distillation,
crystallisation, etc., come within the range of chemistry.
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Bruising or Contusfon is the process by which tough, hard
and woody, soft, elastic and juicy substances are smatshed or
broken up in a roller-mill, or disintegrator, or on a small scale,
in an iron mortar, so as to reduce them to a form suitable for
being acted upon by a solvent, either by maceration, infusion,
or decoction. As belladonna and byoscyamus leaves, colchi-
cum corms. broom tops. ergot, cloves, krameria root, ete.

Calcination or Incineration is the operation by which drugs
are exposcd to a high temperature in order that watery and
volatile matters may be driven off. This is best effected by
putting the drugs in a crucible over a furnace. Magnesia and
lime are prepared frown their carbonates by this process.

Crystallisation is the process by which substances are made
to assume the form of crystals. This is effected by (a) eva-
poration of a solution containing the substances to be crystal-
lised, as in the case of alum and sulphate of iron ; (b) fusion,
as in the case of certain metals and sulphur; (¢) sublimalion,
as in the case of corrosive sublimate ; and (d) precipitation,
as in the case of iodide of mercury.

Decoction is another name for boiling.

Decolouration is the process by which we remove the colour-
ing-matters from alkaloidal substances, such as atropine,
morphine, etc. This is effected by treating their solutions or
mixtures with dried and purified animal charcoal, and sub-
sequent filtration.

Despumation is the process by which an organic fiuid is
boiled until the impurities rise to the surface as a scum, which
is then removed by skimming or straining. Syrups made by
this process keep longer.

Dialysis is the process of separating crystalloids from col-
loids by passing them through an animal membrane. This
is the method of preparing dialysed iron which is no longer
official.

Digestion is a prolonged maceration at a temperature
higher than that of the air.

Distillation is the method by which a liquid is first converted
into a vapour by heat, and the vapour is then condensed by
cold in another vessel, called a recetver. This is effected by a
still and condenser. There are two other methods of distilla-
tion :—(a) Destructive or dry distillation, in which heat is
applied to decompose a substance into volatile products,
which did not exist in it originally, and which are then collected
in a receiver. Acetic acid, and wood tar are made by this
process. (b) Fractional distillation, in which heat is applied
to separate out from a mixture of substances which volatilise
at different temperatures.

Elutriation is the process by which a substance is pulverised
and mixed with water, the coarser grains falling down to the
bottom, while the lighter and finer ones are poured off with
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the water into another vessel, where deposition takes place
slowly. sBy this process creta prmxparata is made. Some-
times impurities, such as sand, gravel, etc., are got rid of by
this method.

Expression is the process by which we press out juices and
oils from vegetable substances, as in the preparation of succi,
or squeeze out the liquid from the marc as in the preparation
of tinctures. Yor this process suitable presses are required.

Filtration mecans the separation of insoluble matter from a
liquid by passing it through calico, flannel. felt or filtering
paper. When the solution is bright and clear, the filtration
is good ; when muddy, it is bad.

Fusion, Liquefaction or Melting is the process by which we
melt or liquefy any solid body by heat. This is effected by
putting it into a suitable vessel or crucible over a heated fur-
nace, or on a water, steam or sand bath. We employ this
process in the preparation of plasters, ointments, supposi-
tories, caustic sticks, ete.

Granulation is the process by which a coarsely crystalline
salt is converted into a g¢granular powder by dissolving the
former in water, and evaporating the solution to dryness with
continuous stirring. C(Carbonate and citrate of potassium
are made in this way, sal ammoniac and nitre, both of which
are very difficult to powder, are occasionally treated in a
similar fashion.

Infusion is the process of soaking drugs in either hot or cold
water. They must not be boiled.

Levigation is the pulverisation of a solid in the presence of
water, or any other liquid which does not dissolve it ; the
finely comminuted particles being gathered with the washings,
and allowed to deposit slowly, whilst the coarser particles are
again ground with the water or liquid, and so on, until the
whole of the solid is reduced to a condition of fine powder.
Red precipitate may be thus reduced. It differs from elutria-
tion in this respect. that the refuse or residue is not thrown
away.

Lixiviation means the separation of a soluble salt, from a
mixed or compound solid, by dissolving the latter in water,
decanting the supernatant liquid into another vessel. and
eva