OF THE GENERAL PRINCGIPLES

CHAP. II.

0F THE PHARMACEUTICAL OPERATIONS TO WHICH THE AR-

TICLES OF THE MATERIA MEDICA ARE SUBJECTED.

N ATURAL substances, it has been remarked, are riot al-
ways obtained in that state in which they are best adapt-
ed to exhibition as remedies. They are subjected, there-
fore, to various processes, with the view of preserving
them, or of preparing them for use; and to complete
this statement of the Principles of Pharmaceutic Che-
mistry, the nature of these is to be pointed out. :

These processes, or at least the greater number, and
the most important of them, are chemical, and are de-
pendent therefore on the agencies of those general forces
whence chemical changes arise ; they are indeed little
more than applications of thesey under peculiar regula-
tions adapted to different substances. The general facts,
therefore, connected with the operation of these forces,
are first to be stated, in so far as they have any relation
to the present subject.

The force principally productive of chemical action, is

that species of attraction exerted between the particles



OF PHARMACEUTIC CHEMI STRY

of bodies, which brings them into intimate union. If
¢wo substances of different kinds be placed in contact,
and with that degree of fluidity which admits of the par-
ticles of the one moving to those of the other, it often
happens that they unite together, and form a substance
in which neither can be any longer recognised, and which
is homogeneous, and in general possessed of nmew pro-
perties. This constitutes what, in the language of Che-
mistry, is named combination, and is conceived to arise
from an attraction exerted between the particles of the
one body to those of the other. It is this which 1s de~
nominated Chemical Attraction or Affinity, and which 1s
distinguished from the other species of attraction by the
phenomena to which it gives rise, or by the laws it obeys,
—from the attraction of gravitation, by not being exerted
at sensible distances, or on masses of matter, butonlyat
insensible distances, and on the minute particles of bo-
dies,—from the attraction of aggregation, by being exert-
ed between particles of different kinds, and forming a
substance with new properties, while that force operates
on particles of a similar nature, and of course unites them
into an aggregate in which the same essential properties
exist. It is possible that these forces, though thus dis-
tingnished, may be the result of the same power modified
by the circumstances under which it acts.
The substance formed by chemical combination is
named a compound. The substances united are the
constituent or component parts or principles of the com-

pound. When these are separated, the process is mamed
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decomposition.  The most minute parts into

body can be resolved without decomposition, are named

- dbeiin
Its Integrant parts ; and it is between these that
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of aggregation 1s conceived to be exerted. Chemical at-
traction is exerted between the constitueat parts,
The most important phenomenon attending chemical
combination is a change of properties. In general, the

form, {ia;-n.sir}', colour, taste, and other se
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as well as the 1't15ébi!it}', volatility, tendency to combin=-
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ation, and other chemical properties in the compound,

are more or less different from what they are in eithes

of its constityent parts, and irmfu?ml}' indeed they are
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wholly dissimilar.  There are cases, too, however, where
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the ch Inge 15 1ess L_..,'..'_\'l[L_'I.'.IJlL‘“_. a5 15 exXemplified 1n seyve-
Ly IR at1o01e of Pharr s e the saliskine ~f ol

ral of the operations of Pharmac ¥s—the solution of the

vegetable proximate principles in water or in
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the solution of salts in w

ater, in which the body acquires

merely the liquid form, with perhaps a

density, but in which no Important

nor any new one acquired.

Chemical attraction is not an invariable force
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by every body to every other, and always with the same

degree of strength. Between many substances,

not sensibly operate, though this perhaps

It does

may be owin

to the predominance of external circumstances, by which

its operation is influenced, rather than to the absence of

all mutual attraction. It is exerted too by each body tg.

; . : ’
wards others, with different degrees of strength.
it 15 not limited in its action to two bodies, but is fre-
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quently exerted at the same time between three, four, or
a greater number, so as to unite them in one combination.
ouch compounds are mamed Ternary, &c. according “to
the number of their constituent principles ; they are
abundant among the productions of nature, and can be
formed also by thie arrangements of art.

Lhis force is exerted too, so as to combine bodies in
more than one proportion ; and, from the union of two
substances in different proportions, compounds are form-
ed frequently as dissimilar in their properties as if they

were composed of principles totally different. In some

cases, the combination is mnlimited with regard to pro-

2}

portions ; in others, it is fixed to two or three relative

ities, and there are examples where it can be esta-
blished in only one proportion.. The opinion has been
maintained, and is probably just, that the tendency of

initely with re-

chemical attraction is to unite bodies ind

re
1=

gard to proportion, and that determinate proportions ar
stablished only by the operation of external forces.

L'he compounds formed by the exertion of chemical
attraction have apparently the same relation to this power

as simple bodies have : they have a similar tendency to

combination, unite in different proportions, and with dif-
terent degrees of force; and all these combinations are
T 5 r - r | 1 e s
accompanied by the same phenomena, and appear to ob-
serve the same laws. It has been supposed, however,
1 - 1
that when compound substances combine together, the
combination is the result, not of the mutual attraction be-

iween the integrant particles of these compounds, but of




aggregation of its integrant particles, must obviously me
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the affinities of their ultimate elements modified
condition in which they exist.

In all cases, attraction is much modified, and its results

determined by circumstances foreign to the attractive
force itself. The operation of these circumstances has
been established with more precision by the labours of
Berthollet, and been proved to be more important than
was formerly believed. They require, tl

distinct enumeration

1erefore, more
s especially as some of them give rise

to important results in the processes of Pharmacy.

Ist, Quantity of matter influences affinity, an increase

m the relative quantity of one body with regard to ane-

ther enabling it to act with more force ; or, as the law

has been stated, s¢ every substance having a tendency to
L 13

enter into combiration, acts in the ratio of its aflini-

“ ty and its quantity.” Hence an effect can be produ-

ced from the mutual action of two bodies, when one is

in a certain relative proportion to the other, which will
not be obtained when the proportion is changed,—a cir-
cumstance of much importance in Phar acy, requirin

g 10

particular, attention towards insuring the uniform strength
f active preparations s and of much influence ¢ the
Ot active preparations ; and of much influence too on the

results of chemical decomposition, rendering it frequent-
ly partial, where it was supposed to be complete.

2d, CoHESI0N, or the state of a body with regard to the

dify the chemical action of another body upon it, by op-
posing a resistance which must be overcome before the

union of their particles can be effected; hence the cause

'
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thdt two solid bodies seldom act chemically ow each other,

and that fluidity promotes chemical action. But besides
this obvious effect, cohesion, even when it hasbeen over-~
come, still modifies the exertion of chemical attraction,
by resuming its force whenever the force of that attrac-
tion 15 diminished, and thus sometimes giving rise to new
combinations ; and sometimes too, when suddenly esta-
blished in consequence of the affinities becoming effective,
it determines the proportions in which bodies combine,
by insulating the compound at a certain stage of the com-
bination. It is thus the most powerful cause in placing
limits to the exertion of chemical attraction. Insorusr-
LITY 1s merely the result of the foree of cohesion, in re-
lation to the liquid which is the medium of chemical ac-
tion, and its action is of course similar 3 and great DENsr-
TY, or specific gravity, so far as it influences attraction,
operates in nearly the same manner, counteracting it, by
withdrawing the substances between which it is to be ex-
erted from the sphere of mutual action.
8d, ELASTICITY, or that property of bodies arising from
repulsion between their particles, and present to any ex-
tent only in those existing in the a€riform state, opposes
the exertion of chemical attraction, by enlarging the dis-
tances at which these particles are placed. Hence
a¢rial fluids combine in general with difhculty 3 and hence
too; a compound which containg an ingredient which,
when insulated, assumes the aérial state, is more easy of
decomposition, and the decomposition i more complete,

than a compound, the ingredients of which are fixed;
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for the tendency to elasticity in the volatile iugmd.e:w

counteraets the mutual zlfﬁﬁiw- and when, by the appl

cation of heat, or the operation of a superior attractio

any portion of it is dis laced, b assumin* the -..-Lls.rir;
Y F Y g

form it is withdrawn from the sphere of action, and

€€ascs to oppose any obstacle by its rL:Tn.-f!r or quantity

to the progress of the de :COmposition, Elasticity too, by
counteracting attraction, places limits to the proportions

in which bodies combine.

4thy, The last circumstance influencing  attraction

TEMPERATURE, or the state of a body with regard to hea
or cold, which sometimes favours, and in other cases
subverts combination. 7 The cause of t: emperature is a pe

culiar subtle power or principle, (in modern chemical

language denominated Caloric), capable of

being com-
municated to bodies, and of being in part at least with-
drawn from them. Its immediate tendency is to establish

a repulsion between their particles ; hence it gives rise to

€Xxpansion or enlargement of volume, greater in each
body according to the quantity of caloric introduced
Fhis progressive

g augmentation of distance, at which the

particles are placed by its action, is accompanied with

proportional diminution in the f force of col

1esion; if car-
ried, therefore, to a certain extent, that force is so far
modified, that the particles become capable of movi

.]]Ia::;'
casily with regard to each other,—a state which constitutes
fluidity ; and, if the communication of caloric be con-
cmumumg, the particles are

length plaged at such distances, that the at

at 1 traction is
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- entirely overcome, and they repel each other,—a state

i-,-L which constitutes the aérial or gaseous form. The oper-

I_ : ation ot caloric in influencing chemical attraction, appear:

I, .

. to depend on the char nges it occasions in the cohesion and

1C

B &:L:;thf-’;’}f of bodies,—favo ring combination by diminish-

ing cohesion, counter: cting or suby erting it ‘nj,f communi=

3 _..L;=='.'5 or :1]L‘1.'L-.i:,in'f ulats‘[ici‘w- these effects too being

("4

i often produced together, and modifying each other.

is

. 'rom the differences of the forces of af flinity among
bodies, or still more perhaps from the operation of those

3 circumstances by which athnity is modified, its power 1s
often Surspcmh\l or overcome, and substances which have

y been combined are separated. This forms what in Che-
mistry is named Decomposition, and it presents results
equally important with those from combination.

The decompaaition may be simple, that is, a compound
may be resolved into its constituent parts, each of which
is insulated. This is in general effected by the agency of
heat. Within a certain ran ge of temperature, the affini-
ty which has combined two budh:ﬁ continues to operate ;
but when the temperature is raised; and when the bodies
differ in their volati lltv, or the 1L|1denLy tllev have to as-
sume the elastic form, the elasticity of the more volatile
one 1s so far favoured by the elevated temperature, that
the rutual "lmui‘.' 15 oyercome, and it is dlbt‘l'l.fugtt! It
15 generally obtained puie ; but the fixed substance, from
the influence of quantity on chemical attraction, fre-
quently retains a portion of the other combined with it.

Decomposition is more complicated when jt is pro-
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duced by the introduction of a third substance, which
exerts an attraction to one of the ingredients of a com- i
pound. When this is effective, the body added com- -
bines with this ingredient, forming a new compound, and

it is only the other ingredient of the original compound |
that 1s obtained insulated. A case still more complicated 5i
15, where two compound substances are brought to act =
on each other, and the principles of the one exert affini-
ties to those of the other; so that an interchange takes .
place, the two compounds are decomposed, and two new

ones are formed. Both these kinds of decomposition axe .

likewise materially modified by the state with regard to

temperature. The former case used to be named by .
chemists single elective attraction ; the latter double eleg- ‘
tive attraction; and both were considered as the results L
of the relative forces of attraction among the bodies con- i
cerned. DBut there is reason to believe, that they arise i
from:the operation of cohesion, elasticity, and the other !
forces thatinfluence attraction; and that but for the ope- {
ration of these forces, three or more bodies presented to J

each other would enter into simultaneous union, instead
of pagsing into binary combinations.

Galvanism, as well as caloric, influences chemical affi-
nity, and, by the attraétive as well as by the repulsive
force it exerts, is even more powerful in producing de-
composition. It scarcely admits, however, of being ap-
plied to any pharmaceutic process.

The orerarions of Pharmacy are generally depen-

dent on these chemical powers ; they consist of arrange-
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y with the view either of pro-

moting their exertion, or of obtaining the products of

chemical action.
Some preliminary o
- 1 ary of

course to of a mechanic

sion of bodies, or enlar

3

erations are frequently had re-
al nature, to diminish the cohe-

ge their surface. Such are Pul-

verization, Trituration, Levigation, Granulation, &c.

PuLvERIZATION 15 the

term employed where solid bo-

dies are reduced to powder by beating : TRITURATION

that where the same effect is produced by continued rub-

bing. LevicaTion denotes the operation where the

powder is rubbed to a s

being facilitated by the

the solid is not soluble.

F
till greater fineness, the rubbing
interposition of a fluid, in which

As by any of these operations,

the powder must consist of particles of unequal size, the

finer are separated from the coarser by sifting or wash-

ing. Sifting is passing

the powder over a sieve, the in-

terstices of which are so minute as to allow enly the finer

particles to pass. WasHiNG or ELuTriaTION, 15 an

operation performed only on substances which are mot

soluble in water. The powder is diffused through a

guantity of that fluid, &

main at rest. The coa

ind the mixture is allowed to re-

rser particles quickly subside, and

the finer remain suspended. - It is then decanted off, the

powder 1s allowed to

subside, and is afterwards dried.

These methods of reducing bodies to powder, can be ap-

plied to very few of the metals, their force of cohesion

being too strong.

They are mechanically divided by

rasping, or.by being beat into leaves, or they are granu-
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1 1 g, y - PEN -
oy meliling the metal

Plhary 3 S T e B i et 3 a
In Pharmacy, these operations are sometimes ot Impor-
tance heaidec merealy promotinge
SLlCC S, DOOIIES INETE } ':-.U'. l\..?\l.-;;:‘

chemical combination.
as there are some medicines which act with more cer-

tainty, and even with more efficacy, when finely levi

gated, than when given in a coarse powder.
As means of promoting chemical combination, it is

evident, that they can act only indirectly ; the b

ing far from being reduced to their minute particles, be-
tween which enly chemical attraction is exerted. They
are therefore employed, merely as preliminary to th
operations in which such a division is obtained
mical means.

Of these, the first is Sor.uTioN. By this is understood

Li ol

that operation in which a solid body combines with

fluid in such a manner that the compound retains the

fluid form, and is transparent.” Transparency is the test
of perfect solution. When the specific gravity of a solid
body differs not greatly from that of a fluid, it may be
diffused through it, but the mixture is more or less
opaque ; and on being kept for some time at rest, the
heavier body subsides ; while in solution the particles of
the solid are permanently suspended by the state of
combination in which they exist, and are so minute as
not to impas the transparency of the liquid.

The liquid has, in this case, been regarded-as the bods
a 3 b ]
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exerting the active power, and has been named the Sol=

% vent or Menstruum ; the solid is considered as the body
B dissolved. The attraction, however, wherice the solution
proceeds, is reciprocal, and the form generally proceeds
G from the larger quantity of the liquid employed, and
5 from the absence of cohesion being more favourable to
1_| the combination proceeding to a greater extent.
= In general, the solution of a solid in a liquid can be
effected only in a certain quantity. This limitation of solu-
b tion is named Saturation ; and when the point is reached,
o the liquid is said to be saturated with the solid. As
X the fluid approaches to saturation, the solution proceeds
more slowly. When a fluid is saturated with one bedy,
5; this does not prevent its dissolving a portion of another 3
and in this way three, four or five bodies may be retain-
ed in solution at the same time by one fluid. In these
d cases, the fluid does not dissolve so large a propostion of
. any of these substances, as if it had been perfectly pure,
i though sometimes the whole proportion of solid matte:
it dissolved is increased from the mutual affinities the bo-
d dies exert. Neither is the solvent power always thus
limited, there being many cases where a solid may be dis
. solved in a fluid to any extent. Gum or sugar, for ex-
ample, will dissolve in water, and form a perfect salution
£ in every proportion.
£ An increase of temperature; in general, favours so-
lution, the solution proceeding more rapidly at a high
than at a low temperature ; and in those cases in which
; a certain quantity only of the solid can be combined with

Vor. L G
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the fluid, a larger quantity is taken up when the tempera-
ture is increased. The quantity dissolved is not in every
case promoted alike by an increase of temperature ; wa-
ter, for example, having its solvent power, with regard
to nitre, greatly increased by augmentation of tempera-
ture, while sea salt is dissolved in nearly as great a quan-
tity by water at a low as at a high temperature. This
difference in these salts, and in many others, depends on
the difference in the degree of their fusibility by heat 3
those which are most easily fused having their solubility
in water most largely increased by increase of tempera-
ture. All these facts, indeed, with regard to solution,
are explained, by considering this operation as depending
on chemical aflinity overcoming cohesion in the bady dis-
solved.

Agitation favours solution, by bringing successively the
different parts of the liquid into contact with the solid,
and thus preventing the diminished effect which arises
from the approach to saturation in the portion imme=-
diately covering the solid. The mechanical division of 2
solid too, is favourable to its solution, principally by en
larging the surface which is acted on.

Solution is an operation frequently had recourse to in
pharmaceutical chemistry, the active principles of many
bodies being dissolved by their proper solvents. Salts are
dissolved in water, as are also gum, extract, and other
vegetable products. Products of a different kind, as resin,
camphor, and essential oils, are dissolved in alkohol and

wine ; and metals are rendered soluble and active by the
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different acids. Solutions in water, alkohol, or wine,
possess the sensible qualities and medical virtues of the
substance dissolved. Acid and alkaline liquors change
the properties of the bodies which they dissolve. In
Pharmacy, the operation receives different appellations,
according to the nature of the solvent, of the substance
dissolved, and of the manner in which it is performed.
When a fluid is poured on any vegetable matter, so as to
dissolve only some of its principles, the operation is
named ExTrACTION, and the part dissolved is said to be
extracted. If it is performed without heat, it is termed
MaceraTION ; if with a moderate heat, DiGEsTION; if
the fluid is poured boiling hot on the substance, and they
are kept in a covered vessel till cold, this is denominated
InrFusion. DecocTion is the term given to the opera-
tion when the substances are boiled together. It is evi-
dent, that these are all instances of solution, varied only
by particular circumstances; and I have already stated,
under the analysis of the vegetable part of the Materia
Medica, the advantages belonging to each. LixiviaTioN
1s the term applied to solution performed on saline sub-
stances where the soluble matter is separated, by the ac-
tion of the solvent, from other substances that are inso-
luble 3 and the solution obtained in this case is named a
LEey.

The other principal method by which that fluidity ne-
cessary to chemical action is communicated, 1s Fusion,
It requires, merely with regard to each substance, the

necessary degree of heat; and where this is high, &
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performed usually in crucibles of earthen ware, or some-
times of black lead, or on a large scale in iron pots.

Chemical combination is frequently promoted by an

elevation of temperature, though the heat may not be so
high as to produce fusion, but only to diminish cohesion
to a certain extent, CALCINATION, as it used to be
named, or metallic oxidation, is an example f this; a
metal being heated to a high temperature, 5o as to enable
it to combine with the oxygen of the air. DEerrLacra-
FION 1s 2 similar operation, an inflammable or metallic
substance being exposed to a red heat in mixture with
nitre : the acid of the nitre yields its oxygén ; which being
thus afforded in large quantity and nearly pure, the oxi-
dation takes place with rapidity, and generally to its
maximum.

‘When chemical action has been exerted, other opera-
tions are sometimes required to obtain the product, or
sometimes this product is formed and collected in the
operation itself.

By EvaroraTion, or dissipating a liquid by the appli-
-ation of heat, a solid substance which has been dissolved
in 1t is recovered, and this operation is one frequently per-
formed in Pharmacy. When performed on a small
scale, vessels of glass, or of earthen ware, are generally
employed, and the heat is applted either by the medium
of sand, or, if it is required to be more moderate, the ves-
sel is placed over water which is kept boiling, forming
what is named the Water Bath, or Balwenm Moarie

When performed on a larger scale, shallow iron pots or
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teaden troughs are used, to which the fire is directly ap-
plied ; and experiments have shewn that the operation is
conducted more economically when the liquor is kept
boiling strongly, than when it is evaporated more slowly
by a more gentle heat. There is, on the other hand,
however, some loss, from part of the dissolved substance
being carried off when the heat is high, by its affinity to
the liquid evaporating ; and in many cases in Pharmacy,
particularly in the evaporation of vegetable infusions or
tinctures, the flavour, and even the. more active qualities
of the dissolved substance, are liable to be injured, espe-
cially towards the end of the operation, by a strong heat.

When the object is to obtain the volatile matter by
evaporation, the process is of course conducted in close
vessels adapted to condense the vapour and collect the
hiquid. Thisforms the operation of DisTiLLATION, which,
with regard to different substances, requires to be con-
ducted in various modes.

When a volatile principle is to be obtained from vege-
table substances by this process, the difficulty is to apply
the heat sufficiently without raising it too high. The
mode generally employed is to heat the vegetable matter
with wwater, and the distillation is then usually performed
in the common still. - At the heat of boilipg water, the
essential oil of plants, which is the chief volatile princi-
ple they contain, is volatilized ; it rises with the watery
vapour ; 1s condensed ; if little water has been employed,
the greater part of the oil is obtained apart ; if much has
: .

been used, it retains it dissalved, acquiring taste and
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flavour, and thus forming the distilled water of plants. If
alkohol, pure or diluted, has been the medium of distilla-
tion, it always retains the oil in solution, and forms what
are named Distilled Spirits. The still in which the ope-
ration is performed with these views is of copper or
iron ; it consists of a body and head, the former designed
to contain the materials, and to which the fire is applied,
the latter to receive the vapour; there issues from it a
tube, which is connected with a spiral tube, placed in 2
vessel, named the refrigeratory, filled with cold water.
The vapour, in its progress through the tube, is conden-
sed, and the liquid drops from the extremity of it.

‘When metallic matter would be acted on, by the ma-
terials or the product of distillation, vessels of glass or
earthen ware are employed ; the retort, which is gener-
ally used, being connected with a single receiver, or with
a range of receivers, according as the vapour is more or
less easily condensed ; or, if the product is a permanent-
Iy elastic fluid, which cannot be condensed but by passing
it through water, a series of bottles connected by tubes,
on the principle of Woolfe’s apparatus, is used. When
the product obtained by distillation is not perfectly pure,
it can be frequently purified by a second distillation ; the
process is then named Rectification : when it is freed from
any superfluous water combined with it, the operation is
named Dephlecgmation or Concentration.

When the product of volatilization is condensed, not
in the liquid, but in the solid form, the process is named

SUBLIMATION, and the produet a Sublimate. As the
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=ondensation takes place with much more facility, a more
simple apparatus is employed, consisting usually of a ce-
nical bottle or flask with a round bottom, thin and equal,
named a Cucurbit, in which the materials are contained,
heat being applied by the medium of a sand bath. ‘lhe
vapour condenses in the upper part of the flask, forming
a cake, which adheres to it, the orifice being lightly clos-
ed to prevent any part from being lost; or 2 globular
head, with a groove at its under edge, and a tube to con-
vey off any liquid that may be condensed, (a Capital as 1t
is named), being applied.

'When a solid substance is thrown down from a liquid
by chemical action, it forms the operation of PrecIp1TA-
T10N, and the matter thrown down is named a Precipitate.
Frequently the substance precipitated is one which had
been dissolved in the liquid, and which is separated by a
substance added, combining with the liquid, and weaken-
ing its attraction to the one which it held in solution.
Or sometimes it arises from a compound being formed
by the union of one body with another, which is insolu-
ble in the liquid that is the medium of action, ‘The pre-
cipitate is allowed to subside, is usually washed with wae
ter, and is dried, From the law of chemical attraction,
that quantity influences the force of aflinity, it often hap-
pens that the precipitate either retains in combination a
portion of the substance by which 1t had been dissolved,
or attracts a portion of the substance by which it is
thrown down, and this sometimes proves a source of im-
purity, or of peculiar powers in medicinal preparations.

When a substance, in passing to the solid state, as.
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sumes a regular geometric form, the process is named

CRYSTALLIZATION, and these figured masses are denomi- ”
nated Crystals. Their forms are various, thuugh nearly |
constant with regard to each substance ; they are usually |
transparent, hard, and have a regular internal structure. !
The crystallization may happen in two ways, from a 1

state of solution. If a saturated solution has been pre-
pared with the aid of heat, the increased quantity of the

juid to dissolv

solid, which the heat has énabled the lic
separates as the temperature falls ; and the attraction r;‘.'
cohesion being thus slowly exerted between the particles,

unites them so as to form crystals. Or, if a portion of

the solvent be withdrawn by evaporation, and especially
by slow evaporation, the particles of the solid unite slow-
ly, and with a similar result.

In both these kinds of crystallization from a watery so-
lution, the crystallized substance always retains a quan-
tity of water, and frcuuently even a considerable propor-
tion, in its composition. It i$ essential to the constitu.
tion of the crystal, its transparency, structure and form,
and is hence named the Water of Crystallization, Some
crystals lose it from mere exposure to the air, when they
are said to effloresce; others attract wa iter, and become
humid, or deliquesce.

Crystallization is promoted ! by the mechanical action of

the air ; likewise Lw ;!.lmrdmg a nucleus, whence it z'r'm.j;
commence, and especially a crystal of the substance
solved ; and with regard to a few substances, their affini-
ty to the solvent requires to be diminished by the addi

tion of another substance to enable them to crvstall



OF PHARMACEUTIC CHEMISTRY. 100

In Pharmacy, crystallization is of importance, by
enabling us to obtain substances, especially those belong-
ing to the class of salts, in a pure form ; different salts,
even when present in the same solution, being thus se-
parated by their different tendencies to crystallization, ac-
cording as they are more or less soluble in the solvent, or
have their solubility more or less promoted by heat, and
each salt, when it does crystallize, being in general pure.

These are the principal operations of Pharmacy. Con-
nected with this subject, there remain to be noticed the

weights and measures which are usually employed. "The
division according to what is named Troy weight, is that
ordered in the Pharmacopceias. Its parts, with the sym-«
bols by which they are denoted, and their relative pro-

portions, are represented in the following table :

A pound (libra), ib ~12 ounces.
=5 ]

An ounce (uncia), :: 43 8 drachms,

A drachm (drachma), 3 o 8 scruples.
()

A scruple (scrupulus), B 20 grains (grana) gr.

L

Measures have been subdivided in a similar manner,
being made to correspond to the specific gravity of water,
\s the specific gravities of liquids vary, however, consi-
derably, a source of error is introduced in applymng the
standard measure to different liguids, unless the due al-
lowance be made for the difference in specific gravity.
[his it is to be presumed will often be neglected, and
hence the Edinburgh College have rejected the use of
measures, and given the proportions of every liquid by

weight, The use of measures, however, in apportioning
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liquids, being more easy and convenient, will probably
dlways be retained ; and the London College have there-
fore, in the late edition of their Pharmacopceia, sanction-
ed their use. They adopt measures subdivided from the
wine gallon, as represented with their symbols in the fol-
lowing table :

A gallon (congius), . ~8 pints.
A pint (octarius,) 8] 16 fluidounces,

A fluidounce (fluiduncia), f3 8 fluidrachms.

contains

A fluidrachm (fluidrachma), £3 60 minims; (mini.

ma,) 1.
This last measure is one newly introduced. 1In appor-
tioning liquids into very small quantities, the quantity has

been usually estimated by drops (gutta, gtt.) allowed to

fall from the edge of the mouth of a bottle 3 but the size

of the drop is liable to vary much, not only according to
the mobility and specific gravity of the liquid, a circum-

stance of little e importance, since with re gard to each sub-

stance it remains the same, but also according to the
thickness of the edge and degree of inclination, The
London College have thetefore substituted this division of

mimnims, which are measured in a slender graduated glass

tube. The measures of a table and of 2 tex spoonful
sometimes used

are
111 L\tLI]:pOI”l]]LUUb ETL‘“;C"]P;IUD, clﬂt‘i

*1011gh not very accurate, may be admitted where a small

difference in the dose is not important. The one is un-

derstood to be equal to half an ounce by measure, the

other to about one drachm.
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