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PILEFATORY LETTER. Vil

felt myself left pretty much to my own devices as to the
selection of matter and the mode of its freatment. THis was
in some respects an advantage, as it left me more at liberty -
to include whatever I thought desirable—whatever I thought
was required to complete the pharmaceutical curriculum, and
was not already treated under the heads of Botany, Chemistr;:;,
or Materia Medica. :

The aim most constantly and most prominently before my
mind, was to educate, rather than to instruct my class—to
expand and develope their ideas of the nature of our calling,
and give vitality to its scientific character, rather than to
store their minds with an accumulation of facts, cut, dried,
and classified in natural orders like a herbarium.

How far I succeeded in providing acceptable matter it is
very difficult for me to judge. On the one hand, I had many
indications of the interest taken in the lessons by the
students, and many inquiries for a good text-book on my
subject. On the other hand, there was the unfavourable
evidence that the number of students diminished from year
to year. This latter circumstance soon showed that the
lectures, be they good or bad, could not be regarded as a
permanent institution, and indicated that if my efforts were
to produce results commensurate with the labour they cost,
it would have to be through seeking the wider field which
publication would open out; and finding a score of probable
readers here, I speculated upon the kingdom providing me
with a thousand or more, if T could put my raw material
into a more digestible condition. I was not blind to its
many faults, nor to the difficulty I should have in making
it ship-shape, and postponed the task from year to year,
huping-fur a more convenient season; but between a feeble
constitution and an active business, the opportunity appeared






PREFATORY LETTER. 1X

—a complaint from which chemists are no more exempt than
other mortals.”

In all probability many of my readers, like myself, will* be
almost unconscious of the mixture of Latin and English,
which trade customs have rendered so common that they cease
to offend our ears, even though in theory we prefer to use our
mother tongue without adulteration. 1 am conscious that
every lecture would be better for further revision, and every
subject treated of would bear extension ; many subjects about
which there is difference of opinion, such, for example, as the
phenomena of percolation, might have been treated more
exhaustively; but while I have endeavoured, in all such cases,
to rely mainly upon my own observations, courses of experi-
ments for the verification or correction of various subjects
have been commenced at different times, when the pressure of
other work was not excessive, but have not so often as could
be wished terminated in conclusive results. The pursuit of
daily bread is scarcely conducive to philosophical accuracy,
and many experiments have been cut short by the interrup-
tions of business, and the natural limit placed upon my work
by a not over robust constitution.

Many of the official formulwe are passed over almost without
comment, because of the remarks which I eould make and
qualify when addressing my class, being scarcely ripe for the
reception of that greater importance which is too apt to be
attached to printed matter; but I have retained them, meacre
as they are, with the idea that the lectures may be advantage-
ously read aloud by the leader of any mutual improvement
class, and supplemented by his own comments; with the same
view I have in many cases described the experiments with
which I have endeavoured to illustrate the principles enun-
ciated.






























DIVISION OF SUBJECT. _ 3

how far I am successful in my teaching, I shall from time to
time hold examinations of my pupils, devoting part of an
evening to questions upon the subjects treated of in several
of the preceding lectures, and concluding with a recapitulation
of the matter, with the view of enforcing any important points
which do not appear to have been sufficiently apprehended.®

Practical Pharmacy may be divided into several sections,
and though perhaps not a strictly scientific division of the
subject, I have thought it most convenient to treat it under
the following heads :—

Abstract or General Pharmacy,
Official Pharmacy, and
Extempore Pharmacy.

It may at first sigcht appear inappropriate to speak of any
branch of an applied science, or art, as “ abstract ;” nevertheless,
it is convenient to gather together under this heading a group
of facts, principles, processes, and appliances which are so far
abstract that they may be common to a great mumber of
occasions, and in great measure independent of the material
which may at one time or another be subjected to our mani-
pulation. Thus, grinding may be said to be an abstract process,
which will at one time be applied to tartaric acid, and at another
to jalap root. Infusing isan abstract process which will at one
time be applied to calumbo, at another to senna,—and it will
facilitate the treatment of the whole subject, if under the head
of abstract or general processes, all those matters are discussed
which have a wide applicability.

Under the head of Official Pharmacy will be treated the pro-
cesses of the Pharmacopceia, arranged in such groups as natur-
ally assimilate, rather than in alphabetical order, which would
bring in contignity many processes having no natural connection.
The several operations described in the first section—Abstract
Pharmaey—will then be exemplified, with the various modi-
fications necessary to meet the requirements of special cases.

* To the student reading these pages, it is recommended to fcllow the same
system of self-examination.






DRYING. o

generally require to be dried, and we will first briefly consider
the various appliances which have been devised for drying,
together with general precautions requisite to avoid injury of
the substance under treatment.

DRYING,

In tropical climates, little else is necessary to insure satis-
factory desiccation than exposure to the air and sunshine, but
in our own humid climate that cannot be trusted. Warmth
and moisture are the essential conditions of rapid change in
organised bodies. There is a zone of temperature which may
be called the vital zone, within which the functions of animal
and vegetable life are possible. The freezing and the boiling
points of water may be considered the limits of active life,
though in some recent experiments by Crace Calvert, reported
in the Pharmaceutical Journal of 2d September 1871, satis-
factory evidence has been found that infusorial life is capable
of withstanding a heat of 200° Fahr. in infusions contained in
hermetically sealed tubes, capable of bearing such a pressure
as 18 involved by subjecting watery fluids to this temperature.
He experimented upon solutions of sugar and of gelatine, and
infusions of hay and of putrid meat; and in all cases found
that a temperature of 212° Fahr. was insufficient to destroy the
infusorial life which had made its appearance by keeping those
liguors in contact with the air; and that in all cases, except
the solution of gelatine, they continued in diminished proportion
even after 300° Fahr. had been reached but that in all cases a
temperature of 400° Fahr. was sufficient to effect the total
disappearance of vitality. According to these observations,
the infusorial fungi are most readily destroyed, a temperature of
212° Fahr. being fatal to them; and the vibrios the least readily
destroyed, their vitality continuing in solutions exposed to 300°
Fahr., but not in those heated to 400° Fahr. He also found
intense cold incapable of destroying these low forms of pro-
toplasmie life, a liquor containing microzima and vibrios, on
being frozen and retained for twenty hours at temperatures












DRYING TRAYS. 9

to perform in the discharge of your duties as pharmaceutical or
dispensing chemists,

It consists of a series of trays of thin iron-plate, so con-
structed as to pack away within one another when out of use,
thus being convenient from its economy of space, especially for
the use of those who have not daily occasion for its services.
When put in operation, the lowest tray, which is also the
smallest, is heated by a row of small gas jets placed at one end,
at which end there are also perforations to admit air; the edges
of the tray being about twe inches high, the next tray may be
placed upon it, leaving space enough for the moist matenal
and the current of air which is to play over it.. The second
tray has similar perforations to those in the first, but placed at
the other end, so that the air has to pass over the whole length
of the first tray before it can ascend through the openings in
the bottom of the second. A third, fourth, and fifth tray may
be added, if required, taking care that the openings are in
alterate ends, so as to ensure a serpentine channel for the
heated air. I do not suggest this as an arrangement suitable
for those who have desiceation continuously going forward, but
for the occasional use of the pharmaceutical chemist, it will be
found to have the following advantages :

It is packed away in small space when not required, and may
be set in operation at a minute’s notice. It is equally con-
venient for a single tray, or for two or three trays, full of
material, according to the requirements of the operation in
hand. The heat is easily regulated by increasing or diminishing
the supply of gas.

Green herbs, such as conium, hyoscyamus and digitalis,
should be dried at a temperature not exceeding 120° Fahr.
It is, perhaps, to be regretted that the Pharmacopceia does
not now give any instructions for the drying of articles
of vegetable materia medica. But we have various autho-
rities for stating that the temperature I have just indi-
cated—120° Fahr.—should not be exceeded in the case of
the mrie delicate materials, and as it is important that they






RATE OF EVAPORATION. 11

condition ; but the air might be so moist that the moist paper
would not part with any moisture, or it might be so dry that
the dry paper could not absorb any. Either of these latter
conditions, however, would only continue so long as the tem-
perature remained steady ; a fall in the temperature would
enable the dry paper to absorb moisture ; a rise would cause
the moist one to part with some. To illustrate this action with
pharmaceutical materials, I weighed out two portions of senna
from the same drawer ; each weighed exactly 50 grams (=771
grains) in the condition of approximate dryness which senna
possesses under ordinary keeping. One of these was kept
upon the drying trays for ten hours, the other exposed to the
damp atmosphere of the cellar. Two portions of squill root
of a like weight were subjected to the same treatment.
During the ten hours drying the senna lost 58 grains and the
squill 62 grains. During the ten hours exposure to the damp
atmosphere, the senna gained 19 grains and the squill 10 grains.
During three days exposure the senna had made a total
increase in weight of 60 grains, and the squill of 30 grains.
And to show that the gaining or losing of moisture by the
exposure of a given substance to the air is determined by the
relation which subsists between the degree of moisture of that
substance and the moisture of the air, we now take these two
samples of senna, the ome palpably damp, and the other
unusually dry, and expose them on sheets of paper to the air
of the lecture room. An interval of half an hour having
elapsed, the damp senna had lost ten grains, and the very dry
senna had gained 10 grains, by exposure to the same atmo-
sphere, under the same circumstances; and no doubt a
continued exposure there would in a short while result in the
two samples becoming just equally moist—the exact degree of
moisture ultimately attained being determined by the relation
borne by the hygroscopic power of senna to the temperature and
hygrostatic condition of the atmosphere. These experiments
make no pretensions to precise accuracy, yet it is worthy of a
passing note that the difference between the damp senna and






LATENT HEAT. 13

the heat were in some sense “ consumed,” and in this instance
it disappears in the form of latent heat. The quantity thus
consumed in converting water into steam varies slightly, accord-
g to the temperature at which evaporation is taking place,
but at the boiling point the quantity required to convert 1 ib
of water into 1 1b of steam of the same temperature would be
sufficient to raise it to 1178° Fahr., or to a bright red heat, had
it been a fixed body incapable of converting sensible into
latent heat ; or, in other words, it would have sufficed to raise
about 8 1b of water from 60° Fahr. to the boiling point.

It has commonly been stated that water requires the same
quantity of heat to convert it into vapour, at whatever tempera-
ture the evaporation takes place, the quantity of latent heat of a
vapour being greater at low,than at high temperatures; but more
recent researches have shown that this is not strictly true, as will
be seen by a reference to the table of latent heat of water vapour.

C=F. Latent F. Total F. C=F. Latent F, Total F.
0= 324+1090=1122 | 150 =302 4 -903 = 1205
50 =122 + 1027 = 1149 | 200 = 392 4+ 840 = 1232
100 = 212 4+ 966 = 1178 | 250 =482 4+ 774 = 1256

From Regnoult in Gmelin,

Here you will observe that water evaporating at the freezing
point, where it is only supplied with 32° Fahr. of sensible heat,
absorbs 1090° Fahr. of latent heat, making a total of 1122°
Fahr. But at the boiling point, where it acquires 212° Fahr,
of sensible heat, it only renders 966 Fahr. latent, the total in
this instance being 1178° Fahr. And that when boiling under
high pressure, when it acquires 482° Fahr. of sensible heat,
there are only 774° Fahr. rendered latent, the total increasing
slightly with the rise in temperature at which the conversion
into vapour takes place. This consumption of heat in evapora-
tion causes considerable reduction of temperature in the air
passing through a drying closet, except when the material is
nearly dry, or of such a nature as does not permit rapid evapo-
ration. The long serpentine course of the air is less advan-
tageous when there is a considerable bulk of fresh herbs, the






RECAPITULATION. 15

At what temperatures do these changes proceed most rapidly ?

The most palpable change in a vegetable by drying being loss
of water, what other changes may it undergo ?

What is generally the most desirable heat for drying
vegetables ? ‘

Does change in temperature make much difference in the rate
of evaporation ?

What other circumstances besides change in temperature
affect the rate of evaporation ?

What becomes of the heat used in drying a moist substance ?

Is the same quantity of heat lost in vaporising water at all
temperatures ?

RECAPITULATION.

Herbs, &c., if kept moist, are liable to be affected by fer-
mentation, mouldiness, and slow decay.

The two former of these changes are most rapid at about 70°
to 90° Fahr., and may be considered to cease below 32° Fahr,
and above 212° Fahr.

Vegetables, in being dried, lose water and volatile oils,

Some of their constituents may undergo oxidation, such as
oils, resins, alkaloids, or acids. Starch may be rendered soluble.
Albumen may be rendered insoluble.

The most generally desirable heat for drying vegetables is
just above the fermenting zone, say 100° Fahr. to 120° Fahr.
The rate of evaporation increases in a high ratio with increase
of heat, but is also affected by the dryness of the air, and
speed of its motion, by the pressure of the atmosphere, and by
the compactness and hygroscopic properties of the moist
material.

In converting water into vapour, about 1000° Fahr. become
latent, but the quantity varies with the temperature at which
evaporation fakes place, the sum of the latent and sensible
heat being 1122° Fahr. at 32° Fahr., and increasing a little as
the temperature rises.






CUTTING. 1t

that the transverse section, while it most promotes desiceation,
also endangers the loss of juice more than a longitudinal
division, which, while it may reduce the substance to equally
small particles, does not to the same extent lay the vessels of
the plant open.

You will appreciate this difference, if you count the number
of cells laid open in an equal surface of the two sections of a
dicotyledonous stem, as figured below, the cuts being taken
from “ Bentley’s Botany” p. 77, where you will find the
structure fully described.

——

LR}
——
=]

| o

£y &
Longitudinal or Vertical Section of the same.

Some roots, such as gentian, taraxacum, and liquorice, are
frequently kept sliced for convenience in making infusions or
decoctions ; in this case, as in the former, the roots are best
cut transversely—as this section facilitates in the greatest
degree the permeation of the root by the water.

In these instances the roots are usually cut dry, and most
advantageously so, as this quite obviates any loss of juice, at

B






DEGREE REQUIRED. 19

to have sundry ingredients mixed together, unless they can be
suitably reduced to a rough powder, as materials in a coarser
state of division—especially if part is fine and part rough—
will not long continue to be uniformly mixed. If so fine a
state of division is not desirable, the species should be put up
in packets suitable for making a definite quantity of the re-
sulting liquor—say a pint or a quart, each ingredient being
weighed into each packet, to insure uniformity. The degree
to which comminution is to be carried for any particular class
of purposes cannot be fixed, but two or three principles may
be stated which have a general bearing upon the question.

The more compact a material is the more minutely will it
have to be divided to secure a satisfactory result.

The less soluble it is, or that portion of it is, upon which its
activity depends, the higher state of division, eeferas paribus,
will it require.

The less it is capable of expanding under the influence of
the solvent the finer it should be comminuted. Thus vegetable
substances generally swell more under the influence of water
than under that of spirit, and consequently require to be more
finely divided for making tinctures than for infusions, and as
hot water causes a more rapid and complete expansion of the
tissues than cold, a rougher condition may be used for a
decoction or infusion with hot water than would be suitable
for a cold water infusion.

Cinchona and cascarilla barks require finer division than
gentian, calumbo, or quassia, both because their active consti-
tuents are less readily soluble, and because their structure is
compact, and not freely penetrated by water or spirit used in
making their preparations,

Materials which are to be administered simply suspended
in water, or other vehicle, should be reduced fo the finest powder
possible. This last requirement brings us to the consideration
of a different class of operations, viz, bruising, grinding, sift-
ing, &e. ' |

Operating on the small scale, as dispensing pharmacists will



20 COMMINUTION.

generally do, bruising and grinding are both frequently done
in the mortar by simple manual power, the process being so
familiar as to require scarcely any notice. As I stated in my
lecture on drying, thorough desiccation is usually an essential
preliminary to the grinding of vegetable matter, and I only
need now to refer to it as marking a difference in the nature
of the coarse and fine comminution,—the former, effected by
cutting, being usually performed with at least equal facility
upon the fresh herbs, &c.; the latter, depending upon the
brittleness and friability of the material, requires the removal
of the water, which adds so greatly to the pliability and tough-
ness of most organised structures.

Steel mills are also very useful and convenient for grinding
drugs where an impalpable powder is not essential, and they
have the advantage of not requiring such absolute dryness as
is necessary for grinding with stone, on which account pre-
ference should be given to them where the material contains
active volatile matters, such as essential oils. The form so
familiar as coffee or pepper mills will answer perfectly for a
variety of purposes. It is essential to have them so con-
structed as to be readily and thoroughly cleansed between
operations with substances of different natures. After grind-
ing caraways or aniseed, the mill should not only be brushed
out, but exposed to the air, to allow the evaporation of the
essential oil with which it will have become impregnated,
before it can be used for any other material. Steel mills may
be considered applicable to vegetable substances only, while
stamping mills, mortars, and stone mills may be used for every
variety of materials, The stamping mill may be looked upon
simply as a mortar beaten by machinery, and is frequently
used as a preliminary to grinding under stones.

Stone mills are constructed upon two plans,—one being the
form usually employed in grinding flour, consisting of two
horizontal grindstones, the lower being fixed, and the upper
revolving upon it. The material, in a rough state, but not in
large lumps, being placed in a hole in the centre of the upper
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stone, is drawn in by the motion of the stones, and torn to
pieces, gradually becoming finer as it progresses from the
centre to the circumference of the stone. As it leaves the
stone it is in a powder varying in fineness according to the
nature of the material, &c.; it may then be sifted, and the
rough portions returned to the mill.

"The other form of mill _ . Fig. 4.
more commonly used in drug '
grinding, consists of one or
two edge-stones running in a
trough, the general arrange-
ment of which will be best
understood by reference to
the diagram, taken from
Redwood’s “Practical Phar-
macy,” p. 82. The stones
are necessarily thick, hard,
and heavy, and usually run
in a trough of cast iron.
You will readily perceive
that a stone such as that
shown in the diagram would run in a straight line if free from
auiding power, and if forced round in a small circle, such as
that it must describe in the trough, the side of the stone
nearest the shaft will travel over only half the distance passed
over by the other side of the stone, the side next the shaft
traversing a small circle round the shaft, the off-side traversing
a circle as much larger as double the thickness of the stone;
but as both sides must necessarily revolve on their axis with -
equal velocity, some sort of compromise must take place
between the rate of motion round its axis and the rate of
motion over the surface of the trough. You will notice also
that if a stone revolves either more rapidly or less rapidly
than it progresses over the surface upon which it is rolling,
there will be considerable friction.

If we suppose the stone to be a foot thick, there will be a
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holes to receive the sieves, large enough to allow of their
being shaken from side to side as the box revolves in the
horizontal plane.

Other forms are sometimes used for articles the consump-
tion of which is so large as to justify special sifting apparatus.
A conical revolving sieve, such as used in flour mills, may
then be adopted. It consists of a cone of wire gauze in a
sloping position with the wide end higher. The sieve revolves
in one direction, and a system of brushes fitting its interior
revolve in the opposite direction. The material is continuously
supplied to the wide end of the cone, and is brushed through
as it runs down ; only those portions which are too coarse to
pass through run out at the narrow end.

A substance which is not homogeneous, either chemically or
physically, if partially ground and sifted, the gruffs being
returned to the mill and again ground and sifted, will yield
powder of a different composition at the first from that
obtained at the end of the operation, consequently, when the
whole has passed through the sieve, the first and last portions
should be thoroughly mixed together.*

In some cases it is desirable to separate powders into particles
of about uniform size, which is done by sifting through two
sieves, the coarse sieve separating all the particles above a
certain size, and a fine sieve separating all those below a
certain size, there is thus obtained a sandy powder which is
much less apt to become knotty than a powder containing
particles of mixed sizes ; but the practice is only admissible
with homogeneous substances, as there might otherwise be
- produced a fine and a rough powder, differing not only in
mechanical, but in chemical qualities.

It is convenient and unobjectionable in the case of sugar,
which confectioners are in the habit of preparing and supply-
ing to the pharmacist in three conditions, that known as
medium powder being the sugar as it comes from the mill,

* Compare instructions for the preparation of mixed powders in the ¢ Phar-
macopeeia,” p. 262,
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of starch, the coagulation of albuminous matter, the oxidation
of some constituents, or the rendering insoluble of others, are
changes which are liable to take place from the same causes,
and more liable in drugs which are powdered than in those
which are dried without being also powdered.

We have already considered the increased facility for ex-
traction of soluble prineiples from vegetable substances, im-
parted by their division, but a few words more on that subject
will be useful in connection with the changes produced by
orinding. I shall have to treat of solution, diffusion, osmosis,
&e., in a subsequent lecture, and cannot enter into these
questions now, except just to point out that the whole
vascular and cellular systems of plants contain deposits of
one kind or other, some of which when in solution will readily
pass through moist tissues, and others which, under the same
conditions, will only pass with the utmost slowness. And
there are some tissues which water will penetrate with the
greatest facility, and others which are almost impenetrable, even
when immersed for a long time. As I do not wish to antici-
pate the matter of a future diseourse, I will only select one
example, and demonstrate the facts by an exptriment.

Starch consists of hard granules of matter soluble in water,
covered with a skin of so hard and impenetrable a nature, that
the starch in its entire state appears virtually unacted upon
by water, and it may be rubbed in a mortar in the way you
would rub any other material, with the view of crushing the
agglomerations of granules, and yet éach individual granule
remains uninjured and insoluble, but if rubbed with strong
pressure, the covering tissue becomes so far broken, that the
soluble matter of the starch may be taken up by cold water,
forming a slimy muecilaginous solution which, when filtered,
may be tested with iodine, and will form the well-known blue
solution, while the water filtered from starch which has been
only gently rubbed does not give this reaction.*

It rarely happpens that any considerable number of the

" Compare the tests for starch in the * Pharmacopeia.”






LEVIGATION AND WASHING. 27

further notice than to allude to the process of washing, which
in these cases takes the place of sifting. The powdered mate-
rial being mixed with a large bulk of water, is allowed to
settle for a short time ; the upper part, containing the matter
in a fine state of division, is then decanted, and by long repose
is allowed completely to deposit its contents, which are sub-
sequently collected, drained, and dried, while the rough por-
tion, which had subsided rapidly, is either rejected or submitted
to a second trituration. In the case of chalk, of course the
object is to get rid of sand, and the material heing-of little
value, a considerable portion is thrown away, but when operat-
ing upon a valuable and homogeneous substance, such as the
red oxide of mercury, the levigation may be repeated till
every particle is reduced to a fine condition. Levigation on
the small scale is performed either in a mortar or with a slab
and muller. The minutie of the operation can only be learned
by practice, and will differ according to the material in hand ;
the red oxide of mercury appears to me to grind best when
only moist. In that condition it may be readily made so fine
as to lose almost entirely the glistening appearance which it
usually possesses, and until this is accomplished it is scarcely
so fine as it should be for the preparation of eye ointments.
Singleton’s ointment, which analysis has proved to contain
simply red oxide of mercury and grease, appears to owe its
superiority mainly to the careful powdering of the oxide.
Chalk softens down best with a much more abundant supply
of water. In washing, the quantity of water should be so
large as not to acquire anything approaching a creamy con-
sistence from the suspended matter, otherwise the separation
of the rough particles will not take place freely. Camphor
and spermaceti are best powdered by being sprinkled with
spirit of wine before being rubbed in the mortar. There are
some circumstances in which the use of spirit is not desirable
in the powdering of camphor, and then it is well to remember
that fixed or volatile oils and soap-also have the effect of pro-
moting its division; and as they have not the volatility of
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body dissolved enters into a more intimate combination with
some portion of the solvent, and is not capable of being restored
to its original condition by simple evaporation, as in the pre-
paration of perchloride of iron er saccharated solution of lime.

Again, there are cases in which solution is the means of
separating active from inert matter, as in the case of infusions,
decoctions, tinctures, wines, vinegars, &c.

A fourth class, in which chemicals of different degrees
of solubility are to be separated from each other by the sub-
sequent processes of precipitation, crystallisation, or simple
washing.

A fifth class, in which a liquid is made to dissolve a gas, as
in the preparation of solution of ammonia, or solution of car-
bonate of magnesia.

And a sixth class, in which one liquid is made to dissolve
another, as in the preparation of spirit of chloroform or lini-
ment of mustard.

You will readily perceive how various must be the processes
by which these operations are to be performed, how many
circumstances will influence the production of solutions of
these very different natures, and how often there is scope for
the exercise of intellectual faculties, and the application of
scientific laws in conducting these pharmaceutical processes.

Turning again to the point whence we started, we may first
inquire into the nature of solution.

A solution is a fluid produced by the union of a fluid with a
solid, a second fluid, or a gas—the union being so complete
that the forces of cohesion and gravity do not cause separation,
otherwise a mixture and not a solution has been obtained.
The union must not be so intimate and powerful as to change
the sensible gualities or combining powers of the solvent or
dissolved body, otherwise a chemical combination, and not a
simple solution has resulted.

In simple solution the taste, odour, colour, and combining
powers remain the same, but in chemical combination they
are generally quite changed.












DENSITY. 35

There are two popular ervors which I should wish to caution
you against, which may be refuted by an examination of these
and other tables of a similar nature, which you will find in
your handbooks, more especially in * Storer’s Dictionary of
Solubilities.” *

I have heard it repeatedly stated that, if the density of a
solution is expressed in relation to water as 1000, 1000 being
subtracted from the density, the subirahend expresses in
grains the quantity of the solid in a fluid ounce. Now, if we
caleulate from the solution of soda, sp. gr. 1-50 (saturated at
ordinary temp.), according to the rule given 1-500—1000=
500 grains of soda in a fluid ounce. A fluid ounce of this
density would weigh 656 grains, which, at 36°8 per cent., gives
only 245 grains in afluid ounce—the popular rule indicating
in this instance double the true quantity. To make another
caleulation from the table of density of acetic acid—

1050 —1000 = 50 grains in a fluid ounce ; but a fluid ounce
of this density will weigh 458 grains, at 39 per cent. indicated
on the table will contain 178 grains of acetic acid. Thus the rule
indicates more than twice the true quantity in one case, and
less than a third of the true quantity in another. From an
inspection of this table you will also observe that the addition
of glacial acetic .acid to water adds to its density, and even
when the acid thus obtained has the same density as the gla-
e¢ial acid itself, which is the case when the proportion of real
acid is about 65 per cent., a further addition increases its den-
sity. So that it is possible to mix together two samples of acetic
acid, both sp. gr. 1063, and the result will be an acid of sp.
gr. 1073. But a further addition of the stronger acid reduces
the density again, and an addition of water would have had
the same effect. '

The other fallacy is, that an anhydrous salt when dissolved
in water does not add to the bulk of the water, and that
hydrated salts only add to its bulk as much as the bulk of the

* A most valnable work, which the real student will find full of interest.
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generally sparing solubility of metallic salts in oils, ether, &ec.,
and their generally free solubility in water. There are also
some groups of substances having more or less analogy among
themselves, which keep that analogy in their relationships to
solvents. Thus the essential oils, having a general and phy-
sical analogy, much resemble one another in their degree of
solubility in water and other solvents; and the alkaloids
agree in being sparingly soluble in water, usually more soluble
in spirit, and so on.

In the preceding cases we have spoken of solubility at ordi-
nary temperatures, and we have next to consider the influence
of change of temperature upon solution.

The general effect of a rise in the temperature is an increase
in the solubility of solid substances, and a diminution in the
solubility of gases. But there are sundry exceptions to the
first section of this rule. Common salt is just about as soluble
at the freezing point as at summer heat, though at the boiling
point its solubility is slightly increased. Sulphate of soda in-
creases 1n solubility rapidly from the freezing point up to 92°
Fahr. (33° C.), about the temperature of the body, at which
heat water will dissolve about five times its weight of the
crystallised sulphate of soda,* but the solubility decreases
again as the temperature rises higher, till at 178° Fahr. (81° C.),
when water will take up only about double its weight of the
crystals ; above which temperature the solubility again
increases up to the boiling point —the weight soluble at
this temperature being about 2} times the weight of the
water.

Hydrate of lime and sulphate of lime are also much less
soluble in hot water than in cold, so much so that a satu-
rated lime water will be reduced to half the strength on being
heated to the boiling point without contact with air, the lime
being deposited as hydrate.

Erp~—Lime water boiled in a flask deposits a crust on

* 7 dry + 9 water = 16 xtl. salt.
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crystals as the solution cools; thus the chloride of sodium
appears to increase its solubility in hot water without forming
a permanent compound.

There are many cases in which the inereased solubility of
one substance, imparted by the presence of another, is made
practically useful in pharmacy, some of which will be no-
ticed in future lectures. I will now only allude to one class
of cases—that is, the production of freezing mixtures, where
the production of cold, dependent upon the rapid solution of a
large quantity of solid matter, is frequently attained by agitat-
ing with water a mixture of salts which are freely soluble,
and which increase the solubility ,of one another. T shall
have another word or two to say upon this matter presently in
connection with the effects of solution. Returning to the sub-
ject in hand, the influence of one substance upon the solubility
of another, I must briefly illustrate the reverse action to that
which we have just noticed, namely, the decreased solubility of
some salt in the presence of others,

Two or three of the most striking illustrations I can
quote have occurred to me unexpectedly in my own opera-
tions.

Ordinary. salt nf tartar, though a very deliquescent salt, is
almost insoluble in strong solution of ammonia, falling to the
bottom like sand, gradually becoming moist, and after long
contact forming a dense solution at the bottom, which does
not mix with the lighter liquor of ammonia—

Fap. 1.—Put 3iss. liq. am. 880 and 3ss. salt of tartar into a
2-ounce phial, and agitate.

Erp. 2.—Put equal parts of saturated sol. carb. potass and
liq. ammonia ‘880 into a phial, and agitate.

The dense solution containing a large quantity of P:)tass and
very little ammonia, the light solution containing the reverse,
very little potass, and a large percentage of ammonia.

Ordinary pearlash, consisting of carbonate and sulphate of
potass with small proportions of other salts, if mixed with its
own weight of water and filtered, affords a solution of carbonate
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Arsenions acid is another well-known example. If a few
arains of it are shaken up in an ounce of water, and filtered
off, the water remains almost uncontaminated with arsenie,
though the ounce of water is capable of dissolving about
10 grains of the acid.

Whereas bitartrate of potass, which is only soluble to the
extent of about 2} grains in the ounce of water, dissolves so
much more rapidly when treated in the same manner, that
the water immediately becomes acid from the salt dissolved,
and soon takes up nearly all it is capable of dissolving.

Exp.—Into a 2-ounce phial put 3j. aq.and 10 gr. of arsenious
acid ; shake, and filter off. The filtrate tested with cupric
ammonia sulphate scarcely produces any precipitate. For
comparison, have 3j. aq., containing ;{5 gr. arsenious acid, to
which add some of the test.

Also—Into a 2-ounce phial put 3j. of water and 10 gr. of
eream of tartar ; shake, filter, and test with diacetate of lead,
which produces an abundant precipitate.

When it is required to produce a saturated solution of any
material, it is important to keep in mind the degree of rapidity
with which it is dissolved, and that the speed of solution
decreases very much as the point of saturation is approached.

If 100 parts of water will dissolve 100 parts of a given salt,
the first 50 parts will be taken up much more rapidly than
the second ; and if the salt has just been thrown into the
water and allowed to subside, the water at the bottom of the
vessel soon becomes saturated, and consequently heavy ; the
supernatant water will float above for a long time, getting
slowly impregnated with the salt. On the other hand, if the
salt be supported near the top of the water in such a manner
as to allow the water to circulate freely about it, that portion
in contact with the salt becomes heavy and sinks, while its
place is taken by a fresh portion of water, thus establishing
currents, rapid at first, gradually becoming slower, and ulti-

mately ceasing when the salt is entirely dissolved or the
water quite saturated.
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all proportions. We have many examples of these various
degrees of solubility among liquids in the daily operations of
pharmacy ; the dilution of aleohol and the fluid acids being
of the first class; the preparation of spirit of chloroform
and of mustard liniment being of the second, chloroform being
very soluble in rectified spirit, yet not soluble in all propor-
tions ; and the castor oil contained in mustard liniment being
soluble in all proportions in absolute alcohol, soluble to a
considerable extent in rectified spirit, and to a smaller extent
in weaker spirit. Bodies in the fluid state are most favour-
ably circumstanced for exerting their affinities for one another,
consequently solutions are generally instantly produced when
soluble liquids are mixed together.

Heat in many cases increases the solubility of one liquid in
another, as in the case of castor oil and rectified spirit, or
chloroform and spirit; for it must be observed that though
chloroform is very soluble in rectified spirit, spirit is not very
soluble in chloroform ; 5 per cent. of spirit will not dissolve
in cold chloroform, though it dissolves a little below its boil-
ing point, and separates again to some extent on cooling.
50 measures of castor oil mixed with 50 measures of rectified
spirit do not form a complete solution at 60° Fahr.(=155 C.),
but with a slight elevation of temperature they combine per-
fectly, and on cooling separate again into 12 parts of spirit con-
taining very little oil, and 88 parts of a heavier solution in
which the oil preponderates.

In observations of this kind, however, it must be noted that
rectified spirit is a solution of alecohol and water, and a little
variation in the percentage of water it contains has a most
important influence upon the results obtained, both by influ-
encing the combining power of the spirit, and from the liability
of either the aleohol or water to be precipitated by the superior
affinity of the other for the substance added.

‘The aromatic distilled waters are examples of the third class
of fluid solutions, the water being capable of taking up only a
small percentage of the oil. '
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reduced to half its original volume. This is not absolutely
true of all gases and of all pressures, but for practical purposes
- the bulk of a gas may be said to be in inverse proportion to
the pressure. Another rule regarding the solution of gases by
water is, that at a given temperature the volume of gas which
water is capable of dissolving remains the same, to whatever
pressure it may be subjected.

For example, 100 cubic inches of water at ordinary atmo-
spheric temperature and pressure will dissolve 100 cubic inches
of carbonic acid, weighing 47-3 grs., but under a pressure of two
atmospheres, 47 grs. of carbonic acid only measure 50 cubic
inches ; orin other words, it will require 94 grs. of carbonic acid
to measure 100 cubic inches; and, according to the rule just
given, it will require 94 grs. to saturate 100 cubic inches of
water under a pressure of two atmospheres. DBut under
greatly increased pressures, this rule ceases to be strictly
applicable ; thus it is said by Courbe, that under a pressure
of seven atmospheres, only 500 cubic inches are dissolved;
and it is well known, that when the pressure is increased till
the carbonic acid liquefies, the fluid acid is not dissolved freely
by the water, It is said, indeed, that under these cireum-
stances the acid is only “slightly soluble in water;” but the
difficulty of experimenting with fluids under these very high
pressures probably prevents our information being reliably
accurate upon this subject.

As a rise in temperature promotes the solution of solids, so a
fall in temperature increases the solubility of gases. Under
ordinary atmospheric presswre, water will dissolve its own
volume of carbonic acid at 15° C. (=59 Fahr.), but at 0° C. 100
cubic inches will dissolve 179 cubic inches of carbonic acid*
provided the water remains liquid, but if it freezes the whole
of the acid is expelled.

Bunsen’s statement is perhaps not absolutely true regarding
the total expulsion of carbonic acid, for the water obtained
from melfing ice renders solution of subacetate of lead turbid

* Bunsen, in Dic. Sol.
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A notable effect of solution is change of temperature.
Solids in dissolving generally lower the temperature, the heat
which disappears being consumed in their conversion from
the solid to the liquid state. Gases, on the other hand, as we
have just seen, when they become dissolved, part with the
heat which was essential to their gaseous condition, and the
resulting solution is warmer than the mean temperature of
the gas and water before the solution took place. As a further
experiment, which you may at any moment try for yourselves,
a wet bulb thermometer placed in the neck of an ammonia
bottle indicates a rise in temperature, from the ammonia con-
densing in the moisture which surrounds the bulb, and giving
out its latent heat.

The solution of gases we have just noticed is promoted by
reduction of temperature, and it will be readily seen that a
larger quantity of heat being essential to a body in the gaseous
than in the liquid condition, these two phenomena, the in-
creased solubility at low temperatures, and evolution of heat
on the rapid solution of a gas, become readily explicable ; the
molecular motion which constitutes gaseous elasticity and
mobility, taking the form of sensible heat when the extreme
elasticity and mobility, which are characteristic of a gas, be-
come changed for the much smaller degree of these properties
which belongs to liquids.

Solids, on the other hand, having less molecular motion than
liquids, the conversion of the former into the latter neces-
sarily requires the conversion of the motion of heat info the
motion of fluidity.

The subject, however, is not quile so simple as it thus
appears ; the exceptional cases (where a salt is less soluble at
a high temperature than at one somewhat lower, and where a
salt in the act of solution evolves heat) require more careful
examination before this theory can be accepted as universally
applicable. In many of the exceptional cases the disturbing
element is not difficult to discover. For example, anhydrous
salts, when thrown into water, will commonly dissolve with the
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upon as a solution of the hydrate, and not of the anhydrous salt,
the blue colour of the solution corresponding with the blue
hydrate, and being unlike the calcined sulphate, thus supply-
- ing a kind of evidence we cannot obtain with colourless salts.
~ Had the experiment been performed with sulphate of soda, the
phenomena would have been similar, with the exception that,
being a colourless salt, we should have lost the benefit of the
colour indication, and should have had to depend solely upon
the difference of force with which the salt holds the two portions
of water, for evidence that the solution is a solution of the
crystalline hydrate, the water of solution evaporating with
almost the facility of pure water (excepting concentrated solu-
tions, especially of deliquescent bodies), leaving the salt in
combination with water of crystallisation, which requires a
higher temperature for its separation.

The temperature resulting from the dissolving of the anhy-
drous salt is probably determined by the relation between the
affinity of the salt for the water of hydration and its affinity
for the water of solution, and the proportion in weight which
the salt bears to these two portions of water.

As a further experiment, we take three portions of sulphate
of soda, the first with its ordinary water of crystallisation
weighing 2 oz, the second dried at 212° till it has lost half its
original weight (7. e, now weighing 1 0z.), but still retaining one
equivalent of water, and the third rendered anhydrous by a
heat near redness, and adding each to as much water as is re-
quired for solution; note the change in temperature. To com-
mence with, they all stand at 57° Fahr. before mixing, but on
the addition of the salts, the first falls to 47° Fahr,, the second
rises to 67° Fahr, and the third to 71° Fahr.

In the solution of liquids there is a rise in temperature if
condensation takes place, such, for example, as the solution of
aleohol, or of oil of vitriol in water, the density of the solution
being greater than the mean of the densities of the liguids
before union.

If you examine a table of the percentage of monchydrated
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fit for table use by boiling off the water with constant stirring,
and raking up the deposited crystals from the bottom of the
pan. In these three cases which I have selected to illustrate
crystallisation in its simplest character, the salt has not been
supposed to undergo any change beyond being brought into
the crystalline state ; but crystallisation is usually had recourse
to as a means to some other end. Bodies which are not capable
of erystallising are less confidently regarded as of definite com-
position, and bodies which are capable of crystallising lose one
important evidence of purity if not obtained in this condition.
Certain groups of salts will erystallise in similar forms; thus
the group of potassium salts, chloride, bromide, iodide, and
fluoride, are of the cubic form. The group of alums, common
alum, iron alum, chrome alum, whether they be compounds of
ammonia or potass,crystallise in octahedra. These are called iso-
morphous groups, the meaning of the word being “ of the same-
shape,” but, as generally used, it is intended to express a similar
chemical constitution, as well as a similar shape of erystal.

Isomorrnous Groups.

Magnesium, Grold. Chlorine,
Caleium., Silver. lIodine.
~ Manganese. Sodium. Bromine.
Tron. Potassinm. . Fluorine.
Nickel. ' Ammonium, Cyanogen.
Zine, '

Cadminm,

Copper.

Chromium.

Alumininm.

If a solution containing salts, some of which are isomorphons
and others not so, be made to crystallise, it will be found that
the salts having a similar shape will crystallise together ; those
having a different shape crystallise separately.

To illustrate this, we will take the following experiment—

Common alum, . : : . 2 oz.
Sulphate of copper, . : . . Rom
Iron alum, . : . . : 1 oz

Water, ; ; . : : 8 oz
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remove the mother liquor, except in such cases as the erys-
_ tallisation of erude hydrochlorate of morphia or aloin, in process
of manufacture, the mother liquors in these instances, being
syrupy, are removed from the crystals by pressure in a cloth,
and the appearance of the semi-crystalline cake so obtained,
being a matter of no moment, as it is to be redissolved, and
again crystallised ; but in many manufacturing processes,
where the appearance of the product is a matter worthy of
consideration, the removal of the mother liquor by means of
centrifugal force may be adopted with the greatest advantage.
In refining sugar, for example, the crystals of moist sugar are
deposited in treacle, a fluid so viscid that subsidence and
draining cannot be used for their separation; and the crystals
being exceedingly soluble, washing is out of the question. The
semi-fluid mass of treacle and sugar is thrown into an iron
drum with perforated sides, which is made to revolve on its
axis with great velocity, by which means the treacle flies off
on all sides, leaving the sugar only slightly moist. The same
mode has recently been adopted for drying Epsom salts, and
after this treatment they are said to retain only from. } per
cent. to 1 per cent. of mechanically attached water, a quantity
go small as to obviate any necessity for drying by exposure to
the air or heat; the salt thus treated is more glistening in
- appearance, and quite free from efflorescence. In the case of
Epsom salts, these advantages would not be sufficient to
determine the use of the centrifugal drier, were it not that
economy of time and money are also in its favour., There is
no doubt that it might be much more extensively used with
advantage in pharmacy, as it is free from the chemical action
which is frequently ohjectionable in the use of heat or exposure
to the air, and in its application to crystalline substances, is
both more effectual, and less injurious to their appearance than
mechanical pressure.

The appliances described as used for drying herbs, &e.,
in a former lecture, may be used for drying crystallised
salts; but the operation is one of considerable nicety,

E
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Before proceeding to the washing and drying of precipitates,
we must briefly note that precipitates will sometimes vary,
either in mechanical condition or chemical composition, from
very trifling variations in the mode of operating. The results
will differ according as the solutions are hot or cold, concen-
trated or dilute, neutral or otherwise, and even according to
which solution is poured into the other.

In illustration of these points, I may quote the precipitation
of iodide of lead from its acetate by iodide of potassium, as
described in Gmelin’s “ Handbook of Chemistry.”

When strong and cold solutions of iodide of potassium and
acetate of lead are mixed, pulverulent iodide of lead is pre-
cipitated. If the solutions are hot, or considerably diluted,
the iodide is deposited in thin yellow laminar crystals. If the
lead solution be poured into the iodide, the lead salt never
being in excess, a pure iodide of lead is precipitated. If the
iodide be poured into the lead solution, the lead is necessarily
in excess at first, and an immediate precipitate of oxyiodide of
lead is deposited. If the iodide of potassium solution be slightly
acidulated with acetic acid, and dilute solution of acetate of
lead added, fine crystals are deposited; buf if the acetic acid
be present in too large quantities, no crystals are deposited.
If acetate of lead be dissolved in acetic acid and added to
solution of iodide of potassium, dark-coloured iodide of lead is
precipitated, containing excess of iodine.*

I have not been able to verify this last result, and am
inclined to think it an error; probably nitrate of lead,
with excess of nitric acid, would be the correct reading of
the note.

There are two methods of washing in general use,—first, by
decantation, the precipitate being allowed to subside in the
liquor from which it has been thrown down ; water is poured
upon it, agitation, subsidence, and decantation being repeated
till the washings contain only an unimportant quantity of the
impurity. In this process the most important points to be

* Gmelin's Handbook.
























DIALYSIS. 7D

matter be placed in a bladder, and the bladder immersed in
water, it will shortly be found that the crystalloid matter is
passing through the bladder into the water, and that the col-
loids will remain behind ; thus a species of analysis, called
dialysis, may be conducted by the different diffusibilities of
the two classes of substances through the bladder. The fol-
lowing table, from Watt’s “ Dictionary of Chemistry,” gives
the ecomparative rate at which diaiysis takes place with divers
soluble substances :—

RATE oF IhaLysis.

Dialyger containing ; Weight in grams | Dialyser containing Weight in grams
98 grams water and ditfused in 24 98 grams water and diffused in 24

2 grams of hours, 2 grams of honrs,
Chloride sodium, . 1657 Extr. logwood, . ; 280
Picric acid, . ' 1-690 Catechu, . . - 265
Ammonia, - : 1-404 Extr. cochineal, . : 086
Theine, . : : 1'166 (Gallo-tannic acid, . 050
Saliom, .. . . 835 Extr. of litmus, . . 033
Cane sugar, . ; 783 Pure caramel, . . (09
Amygdalin, . - 517

Results of this kind are obtained by placing the solution to
be experimented upon in a dialyser consisting of a wide-
mouthed bottle, the bottom of which is removed and replaced
by a bladder or sheet of parchment-paper, carefully selected,
free from perforations. This is immersed in distilled water,
~ which may be replaced with fresh water at intervals, as it
becomes impregnated with the crystalloid. If dialysis were
allowed to go on indefinitely, the solutions on each side of the
diaphragm would at last become equally impregnated with the
erystalloid, and dialysis would cease ; and to allow of the pro-
cess going on continuously for a length of time without this
occurring, a thin stratum only of the solution is put into the
dialyser, and a copious supply of distilled water is placed be-
low. The following figures (p. 76) show the usual form of
experimental dialyser. '

For experiment I pour into the dialyser an ouuce of sarsa-
parilla mixture, and after the lapse of a short time test the
dialysate, and readily detect the presence of iodide of potas-
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amined is placed in the vessel A, supported upon a tripod B,
placed in the jar of water D. At the commencement of the
experiment, the level of the water in D is made to correspond
exactly with the level of the solution in the tube E. After
the necessary interval, a rise in the liquid in I indicates endos-
mosis, or a fall indicates exosmosis, Like dialysis, the rate
at which osmosis takes place can only be stated in a table
indicating the results obtained in some particular course of
experiments. Slight differences in the membrane would vitiate
the results if different instruments were used.

In the following table, from Watt’s “ Dictionary of Chemis-
try,” we have the comparison of a series of solutions, all con-
taining 1 per cent. of solid in water, except hydrochlorie acid,
which contains 0-1 per cent. of H.CL

Osmosis oF 1 Per CEXNT. SOLUTIONS.

Oxalic acid, . . . — 148 | Chloride of calcium, .4 20
Hydrochlor. acid (01 °/) — 92 zine, . .+ b4
Chloride of gold, . . — b4 | Nitrate lead, . : . 4+ 120
platinum, . — 30 copper, . . + 200
magnesinm, . — 3 | Chloride of copper, . . 4+ 351
sodium, N S iron, . . + 435
potassium, . 4 18 alomininm, . 4 540

The mark — indicates the outward flow : the 4 mark indicates that the
predominating flow was from the water into the solution.

Something analogous to osmosis takes place when insoluble,
or imperfectly soluble colloids are exposed to the action of
ligunids. If you place gelatine in cold water it does not dissolve,
but the water penetrates; we cannot say into the interstices,
for interstices, in the ordinary sense of the word, there are
none ; but into the substance of the gelatine, we may suppose
into a state of molecular combination as intimate as that of
solution, this being the parallel of endosmosis. The gelatine
then being placed in spirit (or some other liquids), the analogue
of exosmosis will take place, a little spirit penetrating the
gelatine, and a large quantity of water flowing out of it, till
the gelatine becomes reduced to a state of dryness propor-
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this purpose are constructed very wide in proportion to their
depth, and when set upon the fire for active ebullition, which
is sometimes admissible, only the centre of the bottom of the
pan is exposed to the direct action of the fire; the residue, which
is apt to adhere to the pan just above the surface of the boiling
liquor, is thus in a measure protected from scorching; but as a
further protection, it should be frequently washed down from
the sides by stirring the hot liquor, and driving it from one
side to another. Evaporation over a naked fire will require
pretty constant attention in ali cases where an organic material
is being operated upon.

In most cases, at a certain stage in the process, a film appears
upon the surface of the liquid which very much retards its
evaporation, This is to be avoided by constant stirring, which is
usually performed by hand, except in laboratories where
evaporation is so constantly going on as to make it worth
while having mechanical contrivances to save the time of the
operator. A cireular movement may be given to the stirring-
rod by attaching it to a wheel moved by machinery, but as
this moves in one direction at a constant rate it is not nearly
so effective as stirring by the hand, which moves the fluid in
all directions, and most effectually breaks the pellicle. A
better arrangement for mechanical stirring is to have the
stirrer hinged above the pan, and moved backward and for-
ward, the bottom of the stirrer being like a broad spade almost
fitting the bottom of the pan, and the hinge being in the
focus of the pan, or rather in the centre of the imaginary
sphere of which the pan is a segment ; the blade of the stirrer
having larger perforations or notches through which the liquor
will flow while the stirrer moves from side to side,

The cut exhibits Mr Reynolds’s system of stirring, as
described at the Pharmaceutical Conference, 1867. His
deseription will be found in “Pharmaceutical Journal ” 1866-7,
page 221.

The material of the pan should be copper, block tin,
or enamelled iron; the first and last being preferred for
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movable pans, the second for pans fixed in steam jackets,
&e.

Various arrangements are made for regulating the heat as
applied to evaporating, boiling, or distilling apparatus.

Fig. 13.

Reynolds’ Mechanieal Stirrer.

Appliances of this kind are called baths, and have distine-
tive prefixes, according to the material used to regulate the
conveyance of heat from the fire to the fluid under operation.

Sand, water, steamn, oil, glycerine, saline solution, and
fusible metals are all in turn used for this purpose, each
having advantages for particular operations.

The sand bath consists simply of sand laid upon an iron
plate heated by the fire. It prevents rapid changes of tem-
perature, but does not afford security against too great heat.
The saline bath may be used when a temperature a few
degrees above boiling water is required, and where a heat
much higher would be injurious. It consists of a pan set in
another pan, charged with a saturated solution of some salt,
which boils at about the temperature within which it is desir-
able to keep the contents of the bath. As long as any water
remains in the lower pan, the temperature never rises above
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and contact with air is entirely avoided. Extracts prepared
in this way generally preserve in a higher degree the natural
flavour and odour of the plant.

The evaporation of inorganic solutions requires usually much
less care, brisk ebullition being generally admissible ; they do
not call for any particular comments at present.

When ebullition is performed for the sake of tle decoction,
several points will be advantageously the reverse of those
which have just been commended, as in this case any con-
siderable evaporation is to be avoided.

The pan should be deep and covered, and as soon as boiling
commences, it may be removed to the side of the fire, where the
heat is just sufficient to keep it gently boiling for the required
time. Common coffee-pots are sometimes used, but are ob-
Jectionable, as being difficult to clean thoroughly after each
operation.

FusioN ok LIQUEFACTION BY HEAT.

The term fusion is commonly restricted to the liquefaction
of such substances as require for this purpose a high tempera-
ture, but it is both more convenient and more philosophical
to treat all together; the melting of ice, or of cast iron, being
just the same as regards the principles involved, and the
appliances to be used for the one are linked in an unbroken
chain of slight modifications with the arrangements required
for the other.

The pharmaceutical operations in which fusion is required
are very numerous, but, generally speaking, also very simple ;
they consist of such processes as making plasters or ointments,
the casting of caustic, nitre balls, &c., the purification of bis-
muth, sulphuret of antimony, gum resins, &e.

Fusible solids, when gradually heated to their melting point,
do not all behave in the same manner; thus wrought iron
becomes soft, plastic, and adhesive before it melts, but cast
iron becomes brittle and crumbly; other substances, such as
nitrate of silver, or of potassium, undergo no very visible












CALCINATION. 91

large scale, where the apparatus is in constant use for the
same purpose.

The process consists essentially in exposing a substance to
a high lLeat, generally with the view of driving off some
. volatile matter (though it may be sometimes with the view
of absorbing oxygen), the product being in a powdery or
friable condition, and not fused. The matter to be calcined
may be placed in a crucible, and exposed to the heat of an
ordinary furnace, or a reverberatory, until the required change
has taken place. The time required is shorter as the quantity
operated on diminishes, and as the heat of the furnace in-
creases. It also depends in some measure upon the nature of
the atmosphere with which the material is surrounded, the
action being in great measure comparable to that of the dry-
ing closet. As it is difficult to evaporate water in an atmo-
sphere charged with steam, so it is difficult to drive off
carbonic acid from carbonate of lime or magnesja in an
atmosphere of carbonic acid, the evolution of the gas taking
place mueh more readily in a current of air, especially if
accompanied with carbon and hydrogen, which decompose the
carbonic acid into carbonic oxide at the moment of its libera-
tion. Thus, limestone is much more easily converted into
quicklime, if burnt in contact with the fuel, than if heated in
a close refort. Arfificially prepared carbonate of lime is more
easily reduced to the caustic state than the native lime stones,
and if pure lime be required, the precipitated carbonate may
be caleined in a covered crucible at a heat below whiteness.
Magnesia and oxide of zinc, prepared from the carbonates,
require a low red heat. Burnt alum and dry sulphate of iron
are produced by a heat considerably below redness, a higher
heat driving off not only the moisture but the acid. Sul-
phate of manganese is purified from iron by calcining at a
full red heat, which does not decompose the sulphate of
manganese, but converts the sulphate of iron into sulphurous
acid, which is driven off, and peroxide of iron, which is
afterwards separated by dissolving the manganese salt, and
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inefficient in condensing power. The body, or flask-like
portion, with its contents, should be set in a sand bath, a cone
of paper or card placed over it so as to keep the whole flask
hot, and then the head put onj the cone in some measure pre-
vents the heat reaching the head, but for its more effectual
cooling it should be fitted with a cap of thick cloth or filtering
paper kept constantly moist. The retort and receiver is a
much more convenient and useful arrangement, and now that
they can be had with the beak of the retort ground into the
receiver, forming an air-tight joint, there is scarcely any pur-
pose to which the alembic may be put that is not better
accomplished by this apparatus. The receiver may be im-
mersed in cold water, while the retort is heated by a water
bath, sand bath, gas furnace, or any other means. The two
preceding arrangements are scarcely suited to anything beyond
experimental purposes; for operations on a larger scale more
substantial and capacious vessels must be used, which are not
easily fitted air-ticht by grinding,

The following is an arrangement which I have frequently
adopted for working quantities from a pint up to half a eallon:—

Fig. 15.

A large flask is fitted by means of a cork with a tube funnel
and bent tube; the flask is set in a water bath over a gas fur-
nace. The bent tube is connected by means of an india-rubber
tube to a second glass tube, fitted by a perforated cork to the
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great bulk of the liquor has distilled. If the condensed liquor
rises in the bottle above the botfom of the tubulure, and sud-
den condensation takes place, the contents of the bottle would
be drawn up into the receiver, and possibly even into the flask,
were it not provided with the tube-funnel. This arrangement
is suited for recovering the spirit in the preparation of aleoholic
extracts, &e. It may also be used for the distillation of spirit
of nitre, &e. In which case, or in any others where the india-
rubber tube is objectionable, the bent tube from the flask may
be fitted to the condenser direct ; but this makes the apparatus
rigid, and consequently less convenient. Liebig’s condenser is
an efficient and convenient piece of apparatus suited for pro-
cesses of any moderate magnitude. It consists of two tubes
fitted one within the other, with a space between for water.
The inner tube is of glass, the outer of glass, metal, or any other
suitable material ; they are placed either vertically or in a
sloping position, the vapour to be condensed being passed
down the inner tube, while cold water is made to flow up the
space between the two. This is economical of the water used
for condensing, as each portion of water in its passage up the
tube continues to abstract heat from the vapour, till at last it
may flow away at almost as high a heat as the vapour enters;
and the vapour as it descends parts with heat at every step,
always coming into juxtaposition with water colder than itself
till it is condensed into a liquid, and flows out at the bottom, it
may be not much warmer than the cold water supplied for its
condensation. One great recommendation to Liebig’s condenser
is, that when sufficiently large it is thoroughly efficient, at the
same time that it is easily cleaned,and present no junctions liable
to be acted on by corrosive chemicals ; it may be used in turn
for aromatic waters or spirits, for ether, nitric acid, or bromine.

Stills of a few gallons’ capacity are often made of stone-
ware, in the form of a retort, or more advantageously, the
body and head may be made separate, the junction being
made air-tight by grinding the two parts together or by

luting. They are suitable for the distillation of acids and
G
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first, which 1s placed in a tub of water at 190° water vapour
will here be condensed ; but its temperature being above the
boiling point of alecohol, its vapour will pass on to the second,
the temperature of which is regulated to 120°. Here the
alcohol condenses, its boiling point being 170°; but the ether,
the boiling point of which is 98° passes on to the third bottle,
which should be kept at the lowest convenient temperature.
[t does not often happen that there is occasion to separate
these three from one another, but the separation of water from
alcohol is done in this way to save a second distillation. The
last bottle may be replaced by any other form of condenser;
and if there are only two vapours to condense, only one hottle
need be interposed between the still and the ultimate con-
denser. On the other hand, if coal oils are being distilled,
any additional number of bottles may be used, according to
the number of qualities into which it is desired to divide the
distillate. This method is known as fractional condensation.
In theory we might expect that the separation of mixed fluids
of different boiling points would be perfectly effected in this
way ; but this is not the case, though water will not boil
below 212° at ordinary pressure, yet it will evaporate rapidly
at 190°; covsequently a considerable portion of its vapour
may be carried along with the aleohol, and condensed in the
next receiver. This is a species of action constantly going on
in the still, The contents of the still being two liquids of
different boiling points which are freely intersoluble, the
boiling point is usually found somewhere between the boiling
points of the two liquids; but if they are not freely inter-
soluble, the mixture boils at about the boiling point of the
more volatile, and yet the less volatile will distil to a large
extent along with it. The former case is illustrated in the
distillation of spirit which boils between the boiling points of
alcohol and water, the boiling point varying according to the
proportion of the two ; and as the distillation proceeds, the
more volatile liquid coming over most rapidly, the boiling
point of the mixed liquor in the still is continually rising, till






























LECTURE X.
FILTRATION AND PERCOLATION.

Filtering Media, Paper, Calico, &c.—Means of Expediting Filtration—Continu-
ous Filtration—Pressure Filters—Filter Baths—Filtration through Charcoal
— Percolation, Theoretical Considerations—Comminution Reqnired—Forms
of Percolators—Displacement of the Absorbed Liquors—Strong Tincture of
Ginger—Modes of Packing the Material—Conical Percolators-—Displacement
of Spirit by Water—Pharmacopwial Process.

FILTRATION 18 one of the many simple operations of pharmacy,
which at first sight appears to require scarcely any comment ;
nevertheless, there is scope for the exercise of intelligence and
ingenuity in its many useful modifications,

The process itselt may be defined as the passing of a liquid
through a porous solid, and its object the separation of suspended
or dissolved matter. "The solid may be a colander, sieve, or cloth
of open texture, in which case the separation of large particles
only can be effected, and the process is, for distinction, called
straining. It does not separate fine particles, or make a turbid
solution bright. The filtering medium may be closer, such as
a close calico, flannel, felt, paper, sand, pumice stone, asbestos,
&e., when the object is to separate fine suspended matter, or
charcoal, if the object is to separate matter held in solution.

Paper filters, with which you are all familiar, are made of
coarse unsized paper for galenical purposes, or of fine unsized
paper for fine precipitates. The coarse paper generally contains
a mixture of wool, and is not pure enough for analytical use,
but is tougher, and filters many pharmaceutical liquids both
rapidly and well. From its thickness, there is more loss by
absorption, but as it permits a rapid passage of the fluid, there
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assume when stretched with the weight of the liguid. It should
then be put in its place and filled with water, to make sure
that it adapts itself without bursting. Whatever may be the
nature of the medium adopted for filtration, if the fluid contain
sediment which deposits upon the filter, the sediment itself
becomes part, and not unfrequently the most eflicient part, of
the filtering medium, but at the same time retarding the
operation, it may be, to an inconvenient degree. Various
devices have been adopted to expedite filtration when incon-
veniently slow. The principal causes of variation in the rate
of filtration are as follows :—The filtration is quicker the more
porous the medium ; the thinner the stratum of the medium the
greater the pressure of the liquid upon it; the greater the
freedom of the liquid from sediment, which might choke the
medium, and the greater the mobility of the liquid.

It is obvious that some of these circumstances do not admit
of change at our pleasure, others only to a small extent. Thus
the porousness or openness of texture of the filtering medium
will depend upon the fineness of the sediment to be separated ;
but we may at least avoid the use of a close texture when an
open one is all that is required. Then, as regards the choking
of the filter in any case where this is apt to oceur, we may in
some measure obviate it by allowing subsidence to take place,
and decanting as much as possible of the fluid into the filter
in a more or less clear condition, that there may not be a large
bulk of fluid to filter after the medium has become choked with
deposit. If slowness of filtration results from viscosity of the
fluid, it may in most cases be accelerated by heat. This is very
noticeable in the filtration of oils; but if the object be to
separate the frozen portion of the oil from that which has a
lower freezing point, the application of heat would defeat the
object in view. The principal contrivances which Lave been
devisell for expediting filtration depend upon the increased
pressure which they maintain upon the fluid in contact with
the filtering surface. The contrivances for maintaining a given
temperature, though they may be used to expedite filtration,
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of the process a portion of the liquid has to run through
without the assistance of the pressure ; and, unfortunately, that
occurs at the time when the filter has become choked with
deposit. Mr Schacht has obviated this objection by a system
which he introduced at the Pharmaceutical conference in 1865,
It consists of a tin funnel, with an india-rubber tube attached
below. The funnel is made at two angles; in the upper part
the sides are nearly parallel, in the lower part the sides form
about a right angle. Where these two parts join there is a
ridge inside to support a perforated plate, and upon this plate
is placed the filter paper or cloth, cut circular, and a little
larger than the diameter of the funnel. The edges thus become
turned up against the sides, and are kept in close contact with
them by a tin ring, which is made so large that it just fits
tightly into the bottom of the upper section, when the thickness
of the paper or cloth is interposed between the ring and the
sides of the funnel; it thus lies upon and within the turned up
edges of the paper, and prevents any of the fluid escaping
filtration. The efticiency of this system depends upon atmo-
- spheric pressure. Under ordinary circumstances there is an
atmospheric pressure upon the liquid in the filter, amounting
to 15 b on each square inch, but this is balanced by an equal
pressure in the opposite direction, exerted through the opening
in the neck of the funnel ; but when the long tube is attached,
the under pressure is diminished to the extent of the weight of
the column of liquid contained in the tube. Professor Attfield
has stated that there are other forces in operation; but we
have not at present time to enter into a discussion of this
question, and I may just state that the efficiency of this
mode is said to be as great as that in which the pressure
coluomn is above the filter, with the advantage that it does
not cease to act till the last portion of fluid has been forced
through, but in some respects it is not quite so simple in
management.

Filter baths are used for keeping filters hot while hot saturated
solutions are being filtered, or to prevent the solidification of
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takes place, even under the most advantageous circumstances,
as seen in the following experiments : A quart of fine sea sand
requires a half-pint of fluid to fill its interstices. The stand
being put into the percolator, and a half-pint of lig. potassw
permanganatis being poured upon it is entirely held by capillary
attraction between the particles of sand. Here we have the inter-
stitial half-pint without any intercellular liquor, or any soluble
matter not already dissolved, to interfere with the observation,
and have, consequently, the most favourable circumstances for
obtaining a clear replacement of the liquor by a like bulk of
pure water being added. But the addition-of half-a-pint
of water does not carry through the whole of the coloured
liguor. A second half-pint of pure water being added to
remove the first, drives out a highly coloured solution. A
third measure of pure water being added, a pale solution
percolates, but even now not absolutely colourless. This being
the case with a material each particle of which is a smooth
(uartz pebble, how much more is it likely to be the case where
each particle of the material is a porous mass like a sponge, or a
fragment of wood; and if the interstitial liquid is so imper-
fectly displaced, how much more difficulty must there be in
digplacing the liquid which has been absorbed into the cells
and tissues of the material. This must necessarily take much
time, and must depend greatly upon liquid diffusion, and this
in the greater degree as the material is in larger particles.
Consequently, in percolating roughly comminuted materials, it
is desirable to add the spirit in separate portions, allowing each
some time to macerate before it is displaced by its successor.
There is probably no tincture for the preparation of which
percolation is so clearly suited as the strong tincture or essence
.of ginger of the DBritish Pharmacopceia. It may be taken as
an illustration of what the process is capable of performing
under favourable circumstances.
The official instructions are to pack the powdered ginger
tightly in the dry state, and then to pour upon it a portion of
the spirit equal to half the ultimate product. Arter this has






DISPLACEMENT. 123

as to reduce it to a creamy state—the intermediate pasty con-

dition almost certainly resulting in complete stoppage of the

process. '

T have also repeatedly observed that the material packed in
the creamy condition contracts more uniformly towards the end
of the process, and is less apt to crack in doing so, and thus
leave open spaces. The form of the percolator is a matter of
some moment, especially when the ingredients are packed dry,
many substances swell considerably when moistened, and if they
have not room allowed for expansion, become so tight that the
liguid will not percolate at all. Others contract considerably
when exhaustion is nearly completed, so as not to fill the space
they were at first packed in. They then leave fissures througl
which the spirit will pass without permeating the mass. Both
these contingencies are provided against by using a conical
vessel. The contents of a funnel, if they expand, will rise in
the middle without becoming choked, and when they contract,
will sink into the funnel without leaving spaces. The colnmn
of material in a funnel is rather short in proportion to its bulk,
but this is in part compensated for hy the contents of the wide
portion being always acted upon by the fresh spirit which has

-1ts solvent action unimpaired. Vessels prepared especially for
percolation are usually of a more acutely conical form, such as
those of the York Glass Co., or Mr Deane’s, as made by Doulton
and Watts. The form is of less consequence when maceration
and displacement are combined,as directed in the Pharmacopceia
for tinetures generally.

Attempts are sometimes made to economise spirit, by using
water to displace the last portion, which would otherwise be
retained by the exhausted material. What I have said regard-
ing the impossibility of getting a perfect displacement of the
first portion, by the second portion of spirit, will apply with
greater force to the attempt to displace a pint of absorbed
spirit by the addition of a pint of water. The disposition which
water and spirit have to diffuse into one another, the difference
in their gravity, which gives a tendency to the spirit to rise in












LECTURE XI.
OFFICIAL PHARMACY.

Pharmacopeeial Preparations—Making or Buying—The Pharmacopeia—Mode
of Studying—Official Powders in order—Official Pills—Proportion of Active
Matters—Dose—Excipients—Essential Oils used—DMode of Mixing—Modi-
fication of Excipients—Oflicial Pills in order.

THE PHARMACOPIA.
AN important part of the pharmacist’s duty is the preparing
of official compounds from the formula of the Pharmacopeeia.
Every one must decide for himself which articles he should
make, and which he should buy ready made; but I may lay it
down as a commendable rule, to make ocecasionally as many
preparations as possible, and from a comparison of the home-
made with the purchased preparations, to determine which may
be bought when you have not leisure to make them. In the
public discussion of this question, attention has been prin-
cipally directed to the query, “Does it pay 7’ and if we were
- guided by pecuniary considerations only, we might promptly
conclude that the work would be most economically performed
by considerable division of labour, each pharmacist making only
a very limited number of articles, and each buying and selling
with his neighbours ; but in this way each would be learned
in his own branch, and ill-informed in others. It is most
desirable that you should have such a practical acquaintance
with pharmaceuticals prepared by yourselves, with every
attention to accuracy, as would insure your detecting defeects
should they occur in purchased goods. Chemicals which are of
a sufficiently definite character to be criticised without this sort
of “personal acquaintance” may usually have their quality
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ginger, 1 ; rhubarb, 2 ; magnesia, 6 ; Dr Gregory’s original form
was ginger, 1 ; Rhubarb, 2 ; magnesia, 8. On the other hand,
it is sometimes made with less of the magnesia, viz., in the
proportion of 1, 2, and 4, respectively.

Pulvis Seammonii Comp,

Contains scammony, 4 ; jalap, 3 ; ginger, 1. It is consequently
one-half scammony. The pure resin is not ordered in this
case, though it might be used with equal advantage. The odour
would in that case be different from the preparation with native
scammony.

Pulvis Tragacanthe Compostitus.

This contains § of tragacanth. It is used prinecipally for
promoting the suspension of heavy powders, such as subnitrate
of bismuth, when prescribed in mixtures. It mixes with water
more readily than the simple tragacanth, the sugar dividing
the gums, and rendering them less liable to run into knots.
The gum arabic has the same object as the tragacanth, but is
much less efficacious; and the starch being insoluble in cold
water, may be regarded as a useless addition.

The comparative value of tragacanth and acacia for aiding
suspension may be noted from the fact that tragacanth mucilage
of the Pharmacopceia is as viscid as the mucilage of acacia,
which contains 32 times as much gum—the former being 1
drachm in 10 ounces, the latter 4 ounces in 10.

PILLs.

The pill masses of the Pharmacopeeia are in many cases
evidently devised with the view of their being divided into 5-
grain pills—the dose being usunally indicated as 5 to 10 grains ;
but the proportion of the active constituents are frequently
not arranged in any simple numerical relation to 5 grains.
Thus 5 grs. compound calomel pill contains 1 grain of calomel
and 1 of sulphuret of antimony ; gamboge pill contains 1 grain
gamboge in 5 of the dry materials. So of compound soap pill,
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there is 1 grain of opium in 5 grains of the dry materials—the
exact proportion of the active ingredient in ‘a 5-grain pill
being interfered with in these two cases by the syrup used in
one case and the water in the other, to give the requisite
pilular consistence.

There are various masses in which the active ingredient has
some other numerical relation. Thus, in the aloetic masses,
the proportion of aloes is 2 in 4; in aloes and assafietida pill,
the proportion of each ingredient is 1 in 4 of the mass ; in
blue pill we have 1 part of mercury in 3 of the mass; in lead
and opium pills, the proportion is 1 of opium in 8, and 6 of
acetate of lead in 8. In these instances the doses are, of aloes
and assafcetida, 5 to 10 grains (though the proportion is 1 in
4); of blue pills, 3 to 8 grains (though the proportion is 1 in
3) and of lead and opium, 3 to 5 grains (though the propor-
tions are 1 and 6 in 8) ; of aloetic pills, 5 to 10 grains (though
the proportion is 2 to 4).

The most usual excipients are soap, confection of roses, and
treacle. Soap is considered advantageous in promoting the
solution or emulsifaction of aloes and other resinous drugs.
Conserve of roses and treacle have both the property of retain-
ing the mass in a moist condition; the former has the advantage
over the latter in giving the mass that species of firm plasticity
which enables the pills to retain the shape given to them.

Several ty' the masses contain essential oils, which are added
with the view of correcting the griping tendency of the purga-
- tive, or of relieving flatulence. They also impart a char-
acteristic odour. Thus we might recognise the pill of Barbadoes
aloes by its odour of caraways, while the pill of socotrine aloes
smells of nutmegs ; rhubarb pill, of peppermint; and coloeynth
pill, of cloves. As a general rule, all the dry ingredients of a
pill mass should be separately powdered and mixed together
before the excipient is added. There is less certainty of
uniformity if the excipient is added before the powders are
mixed, and there would be great difficulty in making a smooth,
homogeneous mass if a material like aloes or gamboge were
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by which any protochloride of iron in solution is converted
into perchloride (an odour of free chlorine indicating that the
action is complete) ; in this condition it is readily precipitated
by double decomposition with carbonate of zine, which is
added in successive portions till it ceases to throw down any
more peroxide of iron. After a second filtration, the liquor is
evaporated in a porcelain or stoneware basin, by which means
any free chlorine is driven off, and the bulk is reduced to the
required standard.

Forty-four fluid ounces of hydrochloric acid, sp. gr. 1-16,
equals 51 ounces by weight, and containing 318 per cent. of

HC], the weight of real acid is 16 oz., and as
HC1 HC] Zin. Zin.

M6 ;o 325 : 1494
the quantity of zinc which should be dissolved. There is
thus 1# oz. of zinc in excess to allow for the impurities which
it always contains. The quantity of chloride produced should
be 30 oz contained in the 40 fluid ounces of liquor, which
results from the complete process.

In the British Pharmacopeeia formula you will observe the
instruction to add carbonate of zine in small quantities at
a time to the solution of chloride, in the last stage of the
process, “until a brown sediment appears.” I should have
said, until a brown sediment no longer appears to be thrown
down by it.

In practice the official instruction will no doubt be gene-
rally sufficient, provided the solution of chloride of zinc be
obtained by acting upon zinec with insufficient hydrochlorie
acid for its complete solution, because in this way no large
quantity of iron is likely to be present, and the first addition
of carbonate of zinc which gives any indication of iron at all
probably precipitates all that is present; but if the same
method be used for the separation of iron from zine when the
former is present in larger proportion, it is necessary to add
successive portions of the carbonate of zine till it no longer
precipitates iron.
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in number, viz., anthemidis, aurantii, aurant compositum, and
cusso. Those to be macerated for half an hour are seven, viz.,
caryophylli, catechu, chirate, ergote, matice, quassie, and
ros@e. For one hour there are ten, viz., buchu, calumbs, cas-
carille, digitalis, dulcamarz, gentiane compositum, krameriz,
rhei, senegw, and senn®. The infusions macerated two hours
are six in number, viz., cinchona, cusparize, lupuli, serpentaria,
uva ursi, and valeriane, Four hours’ maceration is only ordered
in one case, viz,, inf, lini, and it is worthy of note that this is
the only infusion which depends for its value solely upon the
colloid matter it contains,

The degree of comminution is in most cases loosely defined,
though the present is an improvement upon previous Pharma-
~ copeeias in that respect. Leaves and flowers do not generally

require any comminution. Buchu is an exception to this rule,

the varnish-like surface of the leaves rendering them almost
~ impervious to moisture. The former instruction was to mace-
- rate the entire leaves for four hours; the leaves now being
- bruised, one hour’s maceration yields an equally strong in-
~ fusion ; according to my own experiments, chopped leaves
- produced a better result than bruised, the infusion being
brighter and less liable to mouldiness, probably because of
‘the absence of particles capable of passing through the strainer
‘in the cut leaves, and the presence of the same in the bruised.

The hard barks are to be reduced to a coarse powder, such

as would pass through a sieve, 24 to 30 holes to the inch being
‘suitable. Cinchona, cascarilla, and cusparia belong to this
group. Catechu and cusso are also so ordered, though the
latter may be supposed to be freely extracted without powder-
ing, the object of comminution being to enable the patient to
take the substance itself, as well as the infusion, for straining
is directed to be omitted in this case.

Soft roots and herbs are usually directed to be cut small;
this is quite sufficient in the case of orange-peel, calumbo root,
chireta, matico, &ec.

A degree of comminution between these two is indicated for

L






DECOCTION OF ALOES. 163

to the boil, and let it boil gently for ten minutes, atterwards

percolating as much water through the residue as makes the

product measure a pint. There are several exceptions to this

. rule; for instance, decoctions of poppy and sarsaparilla have a

- pint and half of water used in the first instance to produce a
pint of the ultimate product.

In the case of sarsaparilla boiling water is poured upon the
sarsaparilla, and an hour’s maceration precedes the making of
the decoction. The decoction of aloes, on the other hand, is
macerated two hours after boiling before it is strained.

There are a few of the decoctions which required to be
noticed a little more in detail.

e T

Decoct. Aloes Compositum.

This is one of the most important decoctions in the Phar-
- Macopeia.

It may be said to contain 4 grains of aqueous extract of
- aloes in each ounce, but as aloes always leaves a portion of
'~ insoluble matter each time it is dissolved and evaporated, we
" might naturally suppose that the sediment in the decoction
~ contained the portion of the extract of aloes which had become
i. changed and insoluble in water during the evaporation and

drymg of the extract. This, however, is not the case, the por-
- tion of aloes which had become changed and insoluble in
 water dissolves readily in water aided by carbonate of potass;
the more important question is, whether it retains the activity
- which should belong to this weight of aloes. The discussion
‘of this point will be taken up in a subsequent lecture on the
pharmacy of aloes. Though the carbonate of potass promotes
the solution of both aloes and myrrh, a considerable deposit
generally takes place after straining and keeping for some
time. This deposit is said to be inert; it should be separated
by subsidence and decantation, as its slimy nature makes it
~rather difficult to filter. The saffron is only added after the
'_lmﬂjng, but before the cooling. It is a common trade custom
to prepare decoction of aloes four times the pharmacopceial
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fusion. By hot percolation we have, extract of poppy and
pareira. By cold percolation—rhatany, quassia. By boiling
—chamomile, gentian, logwood.

FErtractum Aloes Barb— Extractum Aloes Socot.

The aloes being dissolved in hot water, allowed to cool and
settle, the soluble portion is separated and evaporated to dry-
ness in a water bath. It must not be supposed, however, that
the aqueous extract thus obtained is entirely soluble in water,
for the extract undergoes some change during the evaporation
by which a portion is rendered insoluble, and however often
the solution, filtration, and evaporation are repeated, this
always continues to be the case. I have myself repeated the
process till there was only 3} per cent. of the aloes left soluble,
and this was almost destitute of purgative properties. The
extracts of aloes are not to be kept of a pilular consistence,
but reduced to dryness. .

No definite relation can be stated between the strength of
aloes and the extract. I am disposed to think that good aloes
is not improved by the process, but that samples of varying
quality are made more uniform by the improvement of those
which contain much insoluble matter.

’ Eetractum Calumbe.

Cold infusion is preferved for this extract to avoid dissolving
the starch which is abundant in the root, and would add to
the bulk, but detract from the quality of the extract.

Ertractum Glycyrrhize

1Is also prepared by repeated macerations in cold water alter-
- nated with pressure. The use of the press in this and similar
cases is very important, as it enables the exhaustion to be com-
pleted in much less time and with much less liquor, thus
saving evaporation and improving the flavour.
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with other inert matters, thus weakening the extract, also
injuring the product by increasing the required evaporation.

3. Evaporation to a dense fluid is preferred to the produc-
tion of a firm extract, because the separation of more water
injures its solubility, excess of heat has a like effect, and when
the constituents of the extract are brought together in a very
concentrated condition, new combinations take place, and
changes go on during the whole time the extract may be kept.
Evaporation to a definite specific gravity he considers gives a
nearly uniform product, even if the quality of the drug oper-
ated on varies from time to time, and the subsequent addition
of spirit preserves it from decomposition.

The seciences of medicine and of pharmacy are probably
best promoted by the use of pure alkaloids, whenever their
chemical and therapeutic properties are sufficiently well
known to permit their commercial production and medicinal
use.

Ertr, Cinchone Flav, Liguidum.,

The Pharmacopceia process for this preparation may be con-
sidered a modification of Battley’s, as the powdered bark is
macerated in a little more than double its weight of water,
and then exhausted by the percolation of more cold water.
The subsequent evaporation is carried ultimately till a specific
gravity of 12 is obtained, as Battley directs, and then spirit
added in such quantity as to reduce the gravity to 1-1.

According to my own experience, it is impossible to obtain
even an approach to a satisfactory exhaustion of the bark, by
the percolation of 12 pints of water through 1 pound of the
cinchona, even when very finely powdered.

Extr. Paveire Liguidum

Is prepared, like the solid extract, by hot percolation, and
is evaporated so that 1 1b of the fiuid extract shall repre-
sent 1 1b of the root.
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Hemp, nux, Calabar, and stramonium form a group. Hemp
is simply macerated with spirit, nux is boiled with spirit, Cala-
bar bean is macerated and percolated, and stramonium is per-
colated with spirit after having had its essential oil removed
by percolation with ether. It is correctly classed with the
alcoholic extracts, and not with the etherial, as the matter
extracted by the ether does not enter into the extract ulti-
“mately formed.

In the processes with spirit and ether, it is desirable to econo-
mise these valuable solvents by having recourse to distillation
instead of evaporation in an open vessel, the still body being
heated by a water bath to avoid scorching, and the distillation
continued till a syrupy liquid is obtained, the completion of
the evaporation being effected in an open pan heated by water,
the evaporation of the last portion of spirit taking place more
rapidly, and at a lower temperature, in an open pan than in the
close still body.

Extractum Coloeynthidis Compos.

This is the most popular extract in the Pharmacopceia,
though it might more appropriately have been called colocynth
pill, had that name not been already allotted to a different
compound. The colocynth pulp is exhausted by being mace-
rated in proof spirit for four days (all the other aleoholic ex-
tracts being made with rectified spirit), then this proof spirit
tincture is submitted to distillation till the spirit has come
over, leaving the extract of colocynth in combination with a
water liquid containing but little spirit, and to this is added
the extract of aloes, scammony, resin, and soap ; and then the
evaporation is continued till a pilular consistence is obtained,
the powdered cardamoms not being added till towards the end
of the process, that their aroma may not be lost by the con-
tinued action of heat. There are few of the extracts which
are conveniently kept of a firm pilular consistence, the firm
extracts being liable to become intractably hard. This is much
the case with colocynth ; even when it is required for making
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Exeise, that is spirit 63 O.P., we shall have to add water to
100 measures of spirit till it becomes 163 measures at 60°
Fahr. to reduce it to proof spirit. The reason for this arrange-
ment is very evident, the duty being fixed at so much per
gallon on proof spirit; the scale on the hydrometer is con-
structed so as to indicate any number over proof ; it makes a
very simple caleulation to ascertain what duty is chargeable
upon the strong spirit. Thus, with spirit of the strength I
have supposed, the number of the gallons is to be multiplied
by 1:63, to give the number of gallons of proof spirit to which
it is equal, and consequently by multiplying this by the duty,
the payment upon the whole is indicated ; and if the strength
were 54 O.P., the number of gallons would be multiplied by
1'54 with the same object. And for our pharmaceutical pur-
poses, if we have to reduce the spirit of 54 O.P. to proof, we
add water till one gallon measures 154, and so on, of any other
strength.

The official rectified spirit has a specific gravity of ‘838, or,
by the Excise rule, is 56 O.P., and the instruction for its dilu-
tion to the weaker spirit of sp. gr. 920, which is equal to Ex-
cise proof, is to add 3 pints of water to 5 of spirit, or, in other
words, 60 parts of water to 100 of spirit by measure. This,
allowing a little for the condensation which takes place, agrees
very closely with the Exeise rule.

We have not the same interest in spirit under proof, but
may just notice, in passing, that the number under proof being
taken as a decimal fraction, and multiplied by the number of
gallons in hand, gives the subtrahend, and the difference be-
tween this and the number of gallons of under proof spirit
indicates the number of gallons of proof spirit it contains, and
for Excise purposes would show the amount of duty chargeable.
Thus, if you have 8 gal., 20 U.P.,, the calculation would be—
020 x 8 =16, and 8 — 1'6 = 64, which is the number of
gallons of proof spirit contained in 8 gallons of 20 U.P.

The statement which is current, that 20 U.P. spirit requires
the addition of 20 measures of standard alcohol to 100 measures
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Tinct. lodi.
Contains 3} ounce iodine in a pint of rect. spirit, with }
ounce iodide of potassium.

Tinet. Lavandule Composita

Contains 45 minums of oil of lavender in a pint; and turn-
ing to “ oil of lavender,” we find that the Pharmacopceia only
sanctions the use of that distilled in Britain, from the flowers
of Lavandula vera. There are many other instances in which
such restrictions are in force, and not indicated where the
article is named. It is necessary, however, to remember them,
as in this case, when oil of lavender is ordered, that the Eng-
lish oil distilled from flowers of Lavandula vera only can be
legitimately used, Oil of rosemary, which is also contained in
this tincture, is ordered to be distilled from the flowering tops,
but not necessarily in England. It also contains cinnamon
bark and nutmegs, and is coloured by red sandal wood.

Tinct. Nucis Vomicer,

This is prepared from powdered Nuww vomice with rectified
spirit, by maceration and percolation in the usaal manner, the
proportion being 1 part of nux in 10 of spirit.

Tinet. Rhet

Is now made with a much larger portion of rhubarb than
was formerly ordered, viz., 2 ounces instead of 1} ounce to the
pint; it also contains cardamoms, coriander, and saffron, and
does not now contain liquorice.

Tinct. Zingiberis Fortior
Is the only tincture made by a pure process of percolation ;
it is four times the strength of the usual tinctures, viz, 10
ounces to 1 pint, and is used principally for making syrup of
ginger.
Mepicivan WINES.

Very much resemble the tinctures, but are less aleoholie, the
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pared with inferior acid wines were comparatively free from
change with keeping. The addition of three or four grains of tar-
taric acid per ounce is an advantage in preventing this deposit.
Tartaric acid itself is not exempt from decomposition when
kept in solution in water, and it is not unlikely that acetic or
hydrochloric acids would be more advantageous, No doubt
the spirit in the wine would retard the decomposition of tar-
taric acid, but acetic acid is not only more stable in itself, but
also has an antiseptic action upon most organic substances.

VINEGARS.

Acetic acid being one of the best solvents for alkaloids,
vinegar, or the pure acid diluted, may be advantageously used
for extracting various vegetables, though the number of vine-
gars at present official is limited to two, viz., acetum can-
tharidis, which is prepared with strong acetic acid ; and acetuin
scillee, which is prepared with an acid of the strength of vine-
 gar, with the addition of spirit,

Ordinary malt vinegar is official, though the only prepara-
tion in which it is directed to be used is the emplastrum
eeratum saponis, in which an acetate of lead is extemporised
by boiling oxide of lead in vinegar. Malt vinegar of the
Pharmacopceia is directed to contain 4} to 5 per cent. of acetic
acid, and is allowed to contain a small portion of sulphuric
acid, which, however, must not exceed 1 part in 1000,

LINIMENTS,
Though of very various compositions, may be classed along
- with tinctures for our present purposes.

Linimentum Aconiti—Lan. Belladonnce.
These liniments are both prepared from the coarsely
powdered root, by moistening 20 ounces of it with spirit,
“allowing it to macerate for three days, then packing it in the
tube of a percolator, and putting 1 oz of camphor into the
receiver, and slowly percolating spirit through the root upon
the camphor till the product measures a pint, thus an ounce
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to overlook the simple liniment altogether, excepting under
the name of camphorated oil.

Camphor liniment is 1 part of camphor dissolved in 4
parts of olive oil. Compound camphor liniment is—camphor,
2% oz.; oil of lavender, 1 drachm ; strong solution of ammonia,
5 oz.; and spirit of wine, 15 oz.

Chloroform liniment consists of equal parts of measure of
chloroform and simple camphor liniment.

Croton oil liniment contains 1 drachm of croton oil in the
ounce, the remainder being equal parts of rectified spirit and
oil of cajeput.

Iodine liniment, as T before noticed, in speaking of the
tinctures, contains five times as much iodine as the tincture
and four times as much iodide of potassium and a little
camphor.

Linim. potassii iodidi cum sapone is a gelatinous mass
obtained by dissolving—

Hard soap, ; : ; ; 1} oz

Hot water, A . . - 7 0Z.
And adding a solution consisting of—

Iodide of potassium, . . ; 1} oz

Glycerine, . : : : 1 fl. oz.

Water, ; . : : 3 oz.

And subsequently flavouring it with oil of lemon 1 fl. drachm.

Its gelatinous condition is a very questionable advantage,
but being customary, it is well that all pharmacists should
produce it alike.

The soap which is best adapted for the liquid liniment being
least. suitable for the gelatinous, common curd soap answers
well. I have used that made in tablets by Anderson and
Cattley, with perfectly satisfactory results.

Lintment Saponis
Contains 2} ounces of hard soap in a pint, and should be a
clear pale yellow fluid. A small portion of the soap remains
undissolved, if the temperature does not rise above 70° Fahr.
m the maceration of the liniment; but if a higher heat be
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EXAMINATION (QUESTIONS,

What is meant by over proof spirit, and how is it reduced
to proof ?

What is meant by under proof spirit, and how can it be
raised to proof ?

What is the difference between the strengths of the aromatic
gpirits and essences of the Pharmacopceia ?

What is the general process for making tinctures ?

Name the most notable exceptions to the general rule of
the strength of tinctures ?

What is the difference between the alcoholic value of wines
and tinctures ?

What condition promotes the permanence of ipecacuanha
wine ?

RECAPITULATION,

To reduce our spirit to proof, add to 100 measures of it as
much water, as makes it measure 100, plus the number it
was over proof,

Spirit under proof indicates spirit of such a strength as
could be obtained by mixing proof spirit and water; the
pumber under proof indicates the number of measures of
water in 100 measures, the remainder being proof spirit.

The aromatic spirits contain 2 per cent. of the essential oil
giving them their name, the essences contain 20 per cent.—both
by measure.

The general rule for the strength of tinctures, is that 1 fluid
ounce contains the soluble matter from 1 drachm of the drug
from which they are named. There are several important
exceptions to this rule, notably, tincture of opium and tincture
of quinine.

Medicinal wines resemble tinctures, but are much less alco-
holie, proof spirit tincture containing nearly 50 per cent. of
aleohol, and the wines from 12 per cent. to 18 per cent.

Ipecacuanha wine is more permanent if free acid be present.
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waters is quite objectionable. I have repeatedly seen waters
prepared by the aid of spirit turn sour by keeping, the spirit,
no doubt, being converted into acetic acid. The use of mag-
nesia has been objected to on account of its power of forming
salts with the oils, part of the magnesia itself remaining in
solution, aud retaining more than the legitimate quantity of
oil. As far as my experience goes, when it is necessary to
extemporise a water, nothing is gained by the use of magnesia
or sand over simply adding the oil to the water, hot in pre-
ference, using violent agitation, and filtering through paper.

A further objection to the use of magnesia is the chance of
its interfering with any salt which may be prescribed along
with the aromatic water ; the chance of this is the greater in
consequence of its solubility being increased by some at least
of the essential oils.

In the Pharmacopceia camphor water is the only preparation
of this class in which distillation is dispensed with.

Peppermint and spearmint waters are the only two in which
distillation from the essential oil is directed—the flavour of
the water prepared from the oil being usually preferred to that
made directly from the herb, the keeping qualities of the
former also being superior.

The others are all prepared by distilling the plant yielding
the oil with water. The fruit of caraway, dill, fennel, &ec.,
being rich in essential oil, 1 1b. is sufficient to yield a gallon of
water. The flowers of rose and elder containing but a small
percentage, 10 lb. are required to produce 1 gallon; in any
case, the vegetable is placed in 2 gallons of water when 1
gallon is required to be drawn over, the object of the second

- gallon being to prevent scorching of the material in the still.

The waters, as a class, are simple aromatics, commonly used
as vehicles for more potent remedies, imparting to them an
agreeable flavour and warm carminative qualities; but there
is one notable exception. Aqua laurocerasi is a powerful

- poison from the quantity, and the uncertain quantity, of hydro-
- cyanic acid it contains. While the other waters may be taken






FSSENTIAL OILS. 197

ished ; and sometimes the water is returned to the still again
and again with more of the herb yielding oil. The oil accu-
mulates in snch quantity that it may be readily skimmed off
the surface or separated by a Florentine receiver, which is a
vessel shaped somewhat like a coffee-pot, with a short spout
on its rim and a long spout attached to the bottom.

The whole products of distillation flowing into the Floren-
tine receiver, they separate by subsidence, the water flowing
off by the long spout, which is so placed as to carry away the
fluid which occupies the bottom of the receiver, at the same
time that any supernatant oil is flowing away in an opposite
direction by the short spout.

Many of the essential oils are directed by the Pharmaco-
peeia to be distilled in Britain; not that it is impossible to
distil good oils abroad, nor impossible to have inferior oils of
British manufacture, but that the home distilled oils are, as a
rule, of a finer quality than those produced abroad.

The oils of dill, chamomile, caraway, and cloves, are
directed to be prepared in Britain; the oil of aniseed in
Europe. Cajeput is defined as a foreign oil ; and in regard to
the oils of cinnamon and cloves, we are left at liberty to derive
them from any source.

Oil of lemons, though an essential oil, may be obtained
either by expression or distillation.

Oil of nutmeg obtained by expression contains both fixed
and volatile oil; that obtained by distillation contains, of
course, the volatile oil only. Thus, the case of putmegs con-
trasts with that of almonds and mustard, inasmuch as the two
latter seeds contain the fixed oil already formed, but only give
rise to their essential oil by decomposition, which takes place
on the contact of water. The nutmegs contain both fixed and
volatile ready formed, consequently yield them both when

~ subjected to pressure.

Most of the essential oils are lighter than water, but there

~ are a few exceptions, cg., the oils of cassia, cinnamon, and
~ cloves being heavier.
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The remaining half ounce of nitric acid is added when the
action grows slack, and distillation is continued till 15 fl.
ounces are obtained. To the distillate is added as much spirit
as will bring the density to ‘845 ; the density of nitrous ether
being ‘947, and that of rectified spirit being -838. It will be
observed that the sp. gr. is no guide to the medicinal value of
the product, as its density may be increased by either the addi-
tion of water or of nitrous ether.

When new it is nearly free from acid, and will on being
mixed with twice its volume of saturated solution of chloride
of calcium yield 2 per cent. of nitrous ether by settling. The
nitrous ether being partly retained in solution, the 2 per cent.
does not show the whole quantity present, but the quantity
in excess of what is retained by the solution of chloride of
ealecium and spirit from which it has separated. The total
guantity of nitrous ether present should be 10 per cent., of
which 8 per cent. remains dissolved and 2 rise to the surface.*

We are indebted to Professor Redwood for this process,
which yields a product of greater and more uniform strength
than that which was formerly followed. After trying various
materials capable of evolving nitrous gas from nitric acid, he
adopted copper as the most satisfactory. Copper being a
costly material, and the nitrate formed being of very limited
consumption, manufacturers have since substituted other sub-
stances with some pecuniary advantage.

Though it is not difficult to make spirit of nitre to possess
the qualities indicated in the official tests, it is impracticable
to obtain it thus in commerce. As sent out by the best
makers it is generally found decidedly acid, and incapable of
yielding the required film of nitrous ether, defects no doubt
resulting from the instability of the ether. It has been stated
that the acidity is due to acetic acid, but the powerful action
it commonly exerts upon iodide of potassium would rather
indicate the liberation of some nitrous compound.

* For further particulurs, see Attfield's ¢ Chemistry,” page 395, &e.
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spirit or glycerine for softening the extract would diminish its
tendency to mouldiness.

Ung. Galle.

We are not directed to use heat to soften the lard in the
preparation of ointments which contain simply lard and a dry
powder ; but in cold weather the use of a little heat is desir-
able, as it very much facilitates the production of a perfect
mixture. When we have recourse to artificial heat with such
an object, it is best to use just so much as reduces the lard to
a creamy consistence, as we thus avoid the chance of the pow-
dered material sinking to the bottom, and save both the time
which would have been oeccupied in rendering it fluid, and
that which would have been spent in stirring it till cold again.
In the case of ung. galle, there is an additional reason for
avoiding much heat, as the galls run into hard knots if heated
too much ; after which it is almost impossible to make the
ointment fit for use.

Unyg. Hydrargyrt

Requires long-continued rubbing at a gentle heat, just sufti-
cient to keep the ingredients in a creamy condition. It is
usually made on the large scale by machinery. As the mer-
cury is only oxidised to a very small extent, it may be re-
covered in the metallic state by melting the ointment and
allowing it to settle ; if then washed with a little ether to re-
move the adhering grease, 33 parts of the ointment should
yield 16 of mercury,

It is desirable that testing of purchased samples should not
be entirely omitted, as the appearance is not much guide to its
quality. A simpler test than the above, though not a crucial
one, is the taking of its specific gravity. One hundred parts
by weight of mercurial ointment consist of—

Mercury, : 48°5 (sp. gr. 13°5) = 3'5 measures.
Grease, : 515 (sp. gr. about “9) = 57-2 o

Total, . 607
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crystallised form, which gives a hardness or rigidity to the
ointment which is very objectionable ; and it is difficult after-
wards to make it smooth by rubbing; but if the stirring be
continued constantly till the ointment is so cold that no more
crystallisation will take place, the crystals which are formed
are very small and not agglomerated, so that the ointment is
soft and plastic instead of being rigid. An ointment which
contains so small a proportion of oil that it is firm while in this
plastic state, is less affected by changes of temperature than
an ointment which has the same degree of firmness, with more
oil, and having been left at rest during the latter part of the
cooling.
A sample of spermaceti ointment containing—

Spermaceti, : : . 5 oz.
White wax, . : : 3 oz.
Almond oil, . - : 1 1b.

melted and stirred till it was in a semi-fluid semi-solid
state at 93° Fahr., a portion taken out and cooled at rest was
hard at 63°; but another portion having been stirred till it fell
to 73°, was plastic at 63°. It would bear the ordinary changes
of season without becoming either too hard or too soft for
convenience, but if the quantity of oil had been so much
increased that the ointment was of a conveniently soft con-
sistence in cold weather with the small degree of stirring, viz,,
only till the ointment was in a creamy semi-solid condition,
then any rise in the temperature would make it unmanageably
soft. Different samples of oil appear to me to require differ-
ent proportions of the hard materials to give them a suitable
consistence.

Though the consistence of spermaceti ointment is left inde-
finite, it is intended to be softer than the simple ointment
which contains—

Lard, . : : : 3 oz.
White wax, ; . . 2 oz.
0il of almonds, . : - 3 oz
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ing directed in the British Pharmacopeeia. 1t is essential that
the solution of nitrate of mercury be mixed with the grease while
they are so warm as to cause a brisk effervescence. If the heat
be too great, there is fear of loss from the ointment boiling over
the top of the pan, and if the heat be insufficient, more is to
be applied till free effervescence takes place. If long kept, the
ointment becomes dark coloured, the evaporation of nitric acid
being one change, but perhaps not the only change which it
has thus undergone. It is better, therefore, to make only so
much at a time as will be consumed before change of colour
takes place. It is necessary to avoid bringing this ointment
into contact with metallic substances, which might decompose

- the nitrate of mercury it contains, consequently the Pharma-

copeeia direets it to be made in a porcelain vessel. After the

ointment is completed it is not very rapidly decomposed by
~ either copper or iron.

In the British Pharmacopceia formula there are 15 oz. of

~ lard to 32 of olive oil, which makes the ointment rather soft,

but if these quantities be reversed,—that is, 32 of lard to 15

-~ of oil,—a more convenient consistence is produced.

Ung. Plumbi Subacetatis Comp.

Solution of subacetate of lead, . . : 6 fl. oz
Camphor, . . . A . 80 gr.
White Wax, 3 . : 2 g 8 oz.
Oil of almonds, . : : - ) 1 pint.

~ The wax is to be melted with four-fifths of the oil, and the
ii&amphur to be dissolved in the remaining fifth, that it may
be kept separate to avoid the loss of camphor which would take
place if the whole were heated together. When the wax and
-'ij_. cool so much as to become milky, the solution of acetate
of lead is stirred in, forming a mixture analogous to an
“emulsion.
~ The subacetate of lead readily emulsifies with oil, having

much less tendency to subside than most aqueous solutions.
. %
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further decomposition of the oil, and even reduction of the lead
to the metallic state.

Emplastrum Resinee— Emplastrum Saponis.

Both these contain lead plaster, resin, and soap, the one
or the other addition preponderating as the name indicates.
They are more plastic and more adhesive than the lead
plaster.

There are various other processes of fusion in the Pharma-
copeeia. In the preparation of some salts, and the purification
of sulphuret of antimony and metallic bismuth, the latter is
perhaps the most interesting of the groups, and has been the
subject of much ecriticism. Commercial bismuth is usually
contaminated with wvarious metals which are more or less
readily oxidised by the contact of fused nitrate of potass, by
which arsenic, its most frequent and most important impunity,
is removed. If any considerable percentage of copper is pre-
sent it is but imperfectly separated by this treatment, but its
presence is guarded against by the testing with ammonia
which is enjoined.

The process answers satisfactorily in the absence of copper,
and any samples of commercial bismuth which have a con-
siderable contamination of this metal should not be used for
this purpose; they may, however, be purified by being dissolved
in nitric acid, and precipitated by dilution with water as in
the official process for bismuthi subnitras, the copper remains
in solution ; and by collecting, drying, and igniting the pro-
eipitate with charcoal it is again reduced to the metallic state;
- any foreign metals, if present, being left in the nitric acid solu-
- tion, the reduced bismuth is now pure, excepting as regards
- arsenic. If both arsenic and copper are present in the original
sample, it is desirable to use both processes of purification.

The processes for bromide and iodide of potassium involve
- the fusion with charcoal to reduce any oxysalt which might
otherwise escape decomposition if heat alone were used.

The decompositions may be briefly shown thus :—
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The loss of acid in this way is exemplified in the case of
plumbi acetas, in which we are directed to add a little acetic
acid at the end of the evaporation to compensate for that lost
in the process, and thus ensure the absence of sub-acetate in
the crystals.

The common instructions of the British Pharmacopeia to
drain and dry the crystals on filtering paper, are of course only
suitable for experimental operations. The centrifugal drainer
which I mentioned in a former lecture may with the greatest
advantage be used on the manufacturing scale,

Antimontr Quidun.

When solution of chloride of antimony is diluted with a
large quantity of water, a precipitate is thrown down, consist-
ing of chloride and oxide of antimony united, the solution
from which it has been thrown down still retaining a small
quantity of antimony and a considerable quantity of hydro-
chloric acid, produced by the mutual decomposition of chloride
of antimony and water—

ShCl; + 3 HO = 8b O, 4 3HCI.

The precise composition of the precipitate depends upon the
quantity of water used, the composition varying from one
equivalent of chloride with two of oxide to one of chloride
with thirteen of oxide. The quantity of chloride present
diminishes as the washing of the precipitate continues. The
liquor of the chloride of antimony contains various impurities,
chloride of iron most abundantly, and smaller quantities of
copper, lead, and arsenic. These are washed away along with
the hydrochloric acid; when they are sufficiently removed, the
remaining undecomposed chloride of antimony contained in
the precipitate is decomposed by the addition of carbonate of
soda, carbonic acid being liberated, chloride of sodium and
oxide of antimony formed. The precipitate is subjected to a
second washing to remove the soda salts.
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Ouwide of Silver
Is precipitated from the nitrate by means of lime water, which
is preferred to the alkaline solutions, as it is less likely to be
contaminated with carbonate, and thus avoids the chance of
carbonate of silver being thrown down along with the oxide.

To insure absence of carbonate, freshly prepared lime water
should be used.

Chlovide of Caleium

Is obtained by neutralising hydrochloric acid with carbonate
~ of lime. Most of the native carbonates of lime contain oxide
or carbonate of iron; and with the view of separating the pro-
tochloride of iron thus intreduced a little chlorinated lime is
added to the solution, by the action of which it becomes con-
verted into perchloride, and is subsequently precipitated as
peroxide by the addition of slaked lime. Proto-salts of iron are
very imperfectly precipitated in this way, but persalts are
completely separated, hence the use of the chlorinated lime.
The same mode of separating iron is adopted in the prepara-
tions of zine, using chlorine water and carbonate of zine in
place of chlorinated lime and slaked lime.

From the solutions thus purified the carbonates of lime and
zine may be precipitated by the addition of alkaline carbonates.

In precipitating carbonate of zinc, effervescence takes place
from the precipitated carbonate of zinc containing only one
equivalent of carbonic acid to three of oxide of zine—

3 Zn0. 80, 4+ 3 NaOCO, 4+ Aq =
(ZnOCO, + 2 Zn 0. 3 HO) + 3 NaOSO, + 2 CO,.

Ferri Perozidum Humidum—Ferri Perovidum Hydratum.

The humid or moist peroxide precipitated from persul-
phate of iron by caustic soda, and after being washed and
drained is preserved without drying ; but it should not be pre-
served long, as the only advantage it possesses over the hydrated
oxide is its greater solubility, and this it in a great measure
loses when kept for a length of time, even if preserved moist.
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They are of the same composition, viz., three equivalents of
neutral carbonate with one equivalent of hydrate and four of
water, or—

3 (Mg0OCO,) + MgO + 5 HO.

The physical condition depends upon the degree of con-
centration of the solutions from which the precipitate is thrown
down, and some other minutize which manufacturers keep to
themselves.

The precise processes of the British Pharmacopeeia are pro-
bably rarely followed, but as the result is obtained satisfac-
factorily by other methods this is of no moment.

Ferrt Sulph. Granuvlata,

This is a precipitate formed by adding a strong aqueous
solution of sulphate of iron to spirit of wine. The salt is pre-
cipitated as minute crystals of precisely the same composition
as the salt crystallised in the usual way.

It has been said to be a refinement without an advantage ;
but granulation as directed in the Pharmacopceia is a con-
venient mode of obtaining the photosulphate of iron free from
the persulphate. The former salt being insoluble in spirit is
precipitated, while the latter, from its free solubility in spirit,
remains in solution ; the degree of purity thus obtained is
greater than the salt crystallised in the usual way, unless the
process was conducted with more than ordinary care, and
the granulated salt is found to be less prone to oxidation by
exposure to the air.

Some manufacturers produce sulphate of iron in large crys-
tals with this same property—a tendency to effloresce without
oxidising, but by what means they obtain these results I am
not informed.

Potassee Carbonas— Potasse Clitras.

These two salts are granulated by evaporating the solutions
to dryness with constant stirring, by which operation an in-
distinet erystallisation takes place; but as there is no mother
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SCALED SALTS.

Ferri ef Ammonice Citras,

Peroxide of iron, freshly precipitated and washed, but not
dried, dissolves pretty freely in solution of cifric acid, but if
the salt thus obtained is reduced to dryness, it is not again
freely soluble in water. If, however, ammonia be added to
the solution of oxide in citric acid, before it is evaporated,
a rather indefinite compound of the two citrates is formed,
which may be reduced to dryness without losing its solubility.
Such is the nature of the well-known salt of the Pharmacopceia.
If the oxide of iron be not in excess of the quantity prescribed,
it will not be precipitated by either acids or carbonates of
alkalies ; but if it be much in excess of the quantity ordered,
which may happen without changing the appearances, the
addition of an acid will cause the separation of the iron, as a
basic ecitrate, while the ammonia forms a salt with the acid
added. The Pharmacopceia directs that the salt shall not leave
less than 27 per cent. of peroxide of iron when caleined, and
that the oxide thus obtained shall not be contaminated with
alkali, which would result from potass or soda having been
used instead of ammonia in the formation of the salt. It also
directs that the citrate, when heated with excess of caustic
potass, evolves ammonia and deposits iron, and the clear alka-
line liquor from which the iron has been separated will not
deposit cream of tartar if supersaturated with acetic acid,
showing that tartaric acid has not been substituted for citrie
acid in its manufacture.

Ferrum Tartaratum

Is obtained by digesting fresh, moist peroxide of ivon with
cream of tartar, at a temperature not exceeding 140° Fahr,, till
no ‘more peroxide of iron is dissolved.

The general characters of the salt thus obtained are similar
to those of the citrate of iron and ammonia, but of course no
ammonia is evolved when it is boiled with caustic soda, and
if the alkaline liquor thus obtained be filtered from the per-
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boiled for half an hour, or till it is judged that the reaction is
complete. The deposit then consists of sulphate of lime, which
is only sparingly soluble, and the solution contains the tartaric
acid, with a small quantity also of sulphate of lime. As the
solution is evaporated the lime salt is deposited, and separated
by filtration before the liquor is finally reduced to the crystal-
lising point. A further evaporation, till a pellicle forms upon
the surface, prepares it for erystallisation. This crop of erystals
usually contains still a small quantity of sulphate of lime, and
is purified from this by again dissolving in water, filtering, and
recrystallising. The mother liquors may be made to yield a
second erop of inferior acid by further evaporation and crystal-
lisation. The mother liquors are usunally dark-coloured, and
are sometimes bleached by the addition of nitric acid during
the evaporation, by which the colouring matters are oxidised
(CO, and NO, being evolved) ; but this endangers the contami-
nation of the tartaric acid with oxalic,

The Pharmacopceia tests are intended to guard against the
presence of oxalic acid, which would give a precipitate with
sulphate of lime; and against sulphate of lime, which would
give a precipitate with oxalate of ammonia; for though we
need not fear the presence of lofh in one sample, we must
guard against both separately.

The process for citric acid is very similar both in the general
principles and the precautions required.

Aeidum Tannicum.

Nutgalls contain 25 to 50 per cent. of tannie acid, which is
freely soluble in water, spirit, or ether ; but as the acid is very
prone to decomposition, either by exposure to air or heat when
dissolved in water, it is not practicable to extract it commer-
cially by means of water. Ether is the solvent always used,
and generally in combination with a small quantity of water.
The process is one of simple extraction and evaporation, with-
out any means of purification, the amount of impurity ex-
tracted by the ether being so small as to be of no importance
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medicinally. A little colour and resinous matter are the only
usual contaminations ; the latter renders its solution in water
turbid, but is of too small amount to interfere with the medi-
cinal value of the product. As the aqueous solution under-
goes spontaneous decomposition, tannic acid is kept dissolved in
glycerine for medicinal use, or dissolved in spirit as a reagent.

Quince Sulphas.

The British Pharmacopceia process for sulphate of quinine
consists in macerating the yellow bark in dilute hydrochloric
acid, by which the alkaloids are rendered soluble and are
washed out by the subsequent process of percolation. The
acid liquor being next precipitated with caustic soda added in
excess, the precipitate which is deposited contains the alka-
loids, together with a portion of the astringent acids of the bark
(eincho-tannic, red ecinchonie, kinie, and kinovic), which, how-
ever, are held more by mechanical attachment than chemieal
union, and are subsequently washed away by percolating cold
water through the precipitate so long as it removes colour.
As yellow bark contains very little of the other cinchona alka-
loids (einchonine and quinidine), the precipitate after washing
consists of quinine, with only a small proportion of impurities.
Caustic soda is preferred as a precipitant, because, when used
in excess, it much promotes the washing out of the colouring
matters, without the loss of quinine, which would be entailed
by the use of caustic potass or ammonia.

Diluted sulphuric acid is then added, in a quantity just
sufficient, or barely sufficient, to dissolve the quinine, with the
aid of heat and a considerable bulk of water. The solution is
filtered to separate a small quantity of resinous matter, which
is left insoluble, and the filtrate evaporated, at or about boiling-
point, till a film forms on the surface; it is then allowed to
cool, when a considerable deposit of sulphate of quinine takes
place. The sulphate of quinine is soluble in 30 times its
weight of boiling water, but requires 750 times its weight of
cold. There should, therefore, be 96 per cent. of the sulphate
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of quinine deposited, and only about 4 per cent. retained in
the mother liquor, along with the sulphates of the other alka-
loids, should they be present; sulphate of quinidine being
about 3 times as soluble, and sulphate of cinchonine about 10
times as soluble, as sulphate of quinine. Sulphate of amor-
phous quinine is also present in the mother liquor. The pre-
cise nature of this amorphous quinine is a disputed point; and
s0 is the question of its original existence in the bark, or its
production from the decomposition of some of the alkaloids
during the process of extraction.

The proportion of sulphate of quinine yielded by different
kinds of bark varies exceedingly, and even in different samples
of the same species, i.e., . Calasaya, the product is said by
Wittstein to vary from one to three per cent. The Pharma-
copeeia requires that yellow bark should contain not less than
two per cent of pure quinine; but a manufacturer would be
quite at liberty to use any inferior quality of bark from which
he might find it profitable to extract quinine, provided the
sulphate was ultimately obtained of the requisite purity.

The subjoined table shows the proportion of quinine and
cinchonine yielded by several kinds of cinchona :—

Quinine and Cinchonine in 100 parts of

Brown and Grey Barks* Quin. Cinel.
Hunanoco, . . ; 0°40 1-70
Loxa, . . : 035 034
Pseudo Loxa, . . 035 066
Huamalies, . : . 0:30 080
Jaen Pallida, : : 0-56 060

Yellow or Orange.

Calasaya,
a Plana, . : ; 230 028
b Convoluta, ! . 110 042
Fibrosa, . ; ; 105 0-83
Dura, 2 A : 054 . 048
Pitaya, : : : 168 090

Ked.

Cinchona rubra, . ! 091 105

* Watts's “ Dictionary of Chemistry.”
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Morphice Hydrochloras.

Several different processes have been devised for the extrac-
tion of morphia from opiumn, and separating it from the other
alkaloids ; it would not be profitable to occupy time with a full
description of more than one, we will therefore confine our
attention to the process of the Plarmacopeeia.

One pound of opium is macerated in successive portions of
water till it is exhausted, or we might more correctly say, till
exhausted of its morphia, for it still retains a considerable
part of the nareotine ; the liquors being mixed and evaporated
to one pint, deposit resinous and colouring matter and a further
portion of narcotine; these being separated by filtration, the
liquor contains meconates of morphia and other alkaloids ;
# of an ounce of chloride of calcium dissolved in water is now
added ; double decomposition takes place, by which meconate of
lime is precipitated and hydrochlorates of morphia and codeia
are deposited as a crystalline precipitate ; the whole is concen-
trated so far that on cooling it becomes almost solid from the
bulk of crystals which deposit; the erystalline mass is folded in
a cloth, and strongly pressed to remove the mother liquor, which
contains much colouring matter and hydrochlorates of codeia,
&e., together, of course, with a portion of the morphia salt.

The cake of crystals contains meconate of lime and hydro-
chlorate of morphia and codeia; it is triturated with boiling
water to dissolve the morphia (and codeia); the meconate of
lime, being insoluble, is separated by filtration. The liquor,
together with the water which has been used for washing the
meconate of lime, is then evaporated again till it solidifies on
cooling, and the pressure in folds of calico repeated to remove
a further portion of impurities. If the morphia salt is still
highly coloured, crystallisation is to be repeated again in the
same manner. When sufficiently free from colour, the pressed
cake is dissolved in six ounces of boiling water, and digested
with quarter ounce of pure animal charcoal for twenty minutes,
by which the remaining colour is removed. The pure morphia




MORPHIA. 251

is then precipitated by the addition of ammonia, the codeia
remaining in solution. If the ammonia is added while the
liquor is hot, the morphia is deposited in crystals as it cools,
and is more readily washed clean; when the washings no
longer give indications of chlorides with nitrate of silver, the
morphia may be transferred to a dish or flask with two ounces
of water, and, when it is brought to the boiling point, dilute
hydrochloric acid added by slow degrees, so that the morphia
may be dissolved with the smallest possible quantity of acid,
that a neutral salt may result. As this solution now contains
pure hydrochlorate of morphia, it may either be evaporated to
dryness or concentrated and crystallised.

The following analysis of opium will give a general idea of
the proportion of various constituents besides morphia, and
shows how necessary it must be to have a well devised scheme
to obtain a pure alkaloid from so complex a drug.

Mulder’s Analysis of Smyrna Opiwm.

Good, Inferior.
Morphia, . : . 1084 630
Narcotin, . : . 680 73}
Codeia, . ; . 067 72
Narceine, . . : 662 900
Meconin, . : . 080 58
Meconic acid, t : 512 612
Fat, : 1 . 2:16
Caoutchouc, : : 612
Resin, : : . 3:58
Gummy extractive, . 2520
Gum, : - : 1-04
Mucus, . - . 1908
Water, . . : 9-84
Loas, : : - 214

The pharmaceutical resins which do not belong purely to
the department of materia medica are resins of jalap, podo-
phyllum, and scammony.

The Resin of Jalap,

Or, as it is popularly called, jalapine, differs from the
jalap resin of the old Edinbwrgh Pharmacopeeia in being
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more free from impurities. The process mow includes
washing with water, which removes small quantities of matter
soluble both in spirit and in water. The old Edinburgh
formula produced a true alcoholic extract, as the root was
percolated with rectified spirit till all active matter was
removed, and then the spirit removed by distillation, and
ultimately evaporation in a water bath. But now,—the first
part of the process remaining the same—water is added to the
tincture, which causes the precipitation of the resin and
facilitates the removal of the spirit, which thus distils oﬂ’
freely, the whole being recovered in the still. The water, at
the same time, retains in solution some colouring matter and
sugar. A further washing with two or three successive
portions of hot water is enjoined to remove the last traces of
sugar, which, from its being uncrystallisable and deliquescent,
would otherwise impart an unpleasant stickiness to the ulti-
mate product. The colouring matter is not thus completely
removed ; and if it is desired to obtain a pale-coloured resin,
the powdered jalap may be mixed with animal charcoal in the
percolator, or the tincture macerated with the charcoal, as a
second stage in the process.

Resin of Seammony

Is obtained in precisely the same way from scammony root
or from the inferior qualities of commercial scammony, by
which means they arve freed from any earthy or amylaceous
impurities they may contain.

The commereial resin of scammony, prepared from the root,
is usually contaminated with a portion of deliquescent matter,
present from imperfect washing of the resin. It is detected
by macerating the sample in ether, which dissolves the resin,
but leaves the watery extraction., If this impurity is present
in any notable quantity, it imparts a stickiness to the resin
which pure samples do not possess. If there be but a small
quantity of the aqueous extractive present, it is only det-e:ch&d
by its insolubility in ether.
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Lesin of Podophyllwm.

Commonly known as podophyllin, is obtained by a similar
process, but the distillation of greater part of the spirit is
directed without the previons addition of water.

If the concentrated tincture, as it comes from the boiler of
the still, be added to water, the resin is precipitated, leaving
berberin in solution; but as hydrochlorate of berberin is
insoluble in water, the Pharmacopeeia directs that the water
used for the precipitation of the resin should be mixed with
one twenty-fourth of its bulk of hydrochloric acid, that the
hydrochlorate of berberin may be precipitated along with the
resin. It is said that much of the activity of podophyllin
depends upon the presence of berberin ; it is, therefore, impor-
tant to ensure the presence of this active principle by the
addition of the acid to the water.

It is also important to examine imported samples, as most
of them come from America, where, according to Professor
Parish’s statement in 1864, the practice of manufactures was
pot uniform in this respect, the U.S. Pharmocopeeia not
directing the use of acid, and the test of purity indicating the
absence of the berberin, thus—“1It is partially soluble in
ether, and the residue, when dissolved in solution of potassa,
18 not precipitable by hydrochloric acid.”

The  British Pharmacopceia tests require that it should be
soluble in rectified spirit and in aqueous solution of ammonia,
that it should be precipitable frecm the aleoholic solution by
water, and from the alkaline solution by acids ; these reactions
take place both with the resin and the hydrochlorate of berberin.

If the podophyllin be boiled in dilute acetic acid, the resin
remains undissolved while the berberin is taken up, and, as
liquor cools, it is redeposited in the form of a yellow precipitate.

Contrary to Parish’s requirements, our podophyllin, when
exhausted with ether, leaves a residue soluble in solution of
potassa, and which does yield a precipitate on being neutralised
with hydrochloric acid.
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There is no department of business in which the formation
of good habits is so important as in dispensing. To do a
thing by habit requires no attention, and gives no trouble
after the habit is once formed. If you have the habit of
putting your measures, mortars, knives, &e., away dirty, or
leaving them about, because they are not clean, there will be
every probability that they will give twice as much trouble to
clean when wanted, and will also risk the spoiling of some
medicine by being used without cleaning. If yon form the
habit of putting things down just where you have used them,
or just where it is most convenient at the time, it will probably
cost you ten times as much trouble to find them next time
they are wanted; whereas, once form the habit of putting
them in their right places, and doing so no longer costs either
thought or trouble. You perhaps think that I am only telling
you what every one knows. Be it so; I may add, I am only
telling you what very few put in practice. It is easier to find
a classical scholar, an accomplished chemist, or a learned
botanist, than it is to find a man who both knows and practises
those moral qualifications to which I have been alluding;
and, while this is the case, I feel that I cannot omit the incul-
cation of those habits which add so much to the value of a
dispenser, and which, as far as my own experience goes, are
so rarely to be met with,

The most commonplace man can have his house in order
when he expects any one coming to inspect it, or will perform
his work well on any great occasion; but the rare and valu-
able qualification is the habit of doing the same on small
occasions, and on all occasions. Let it be your habit—a habit
so strongly formed as to be your second nature—to be orderly,
accurate, neat, and quick, attentive to little things, observant
of everything. There is commonly more time wasted in going
through the work in a spiritless manner than would suffice to
acquire the theoretical knowledge in conjunction with the
practical experience which we too often find wanting, and the
absence of which is excused on the plea that no time has been
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allowed for its acquirement. The time spent in putting things
in order, seeing that everything is clean and in its place, and
ready for the next job, is about the best spent portion of the
day. Nothing can be more idle or pernicious than the idea
that it is beneath the dignity of a dispenser to do this kind of
work for himself—it is only the sham gentleman who is afraid
of losing caste by attending to those little things which really
add so much to his own value. He who keeps his own
department in nice order will soon learn to do his work with
the least possible dirt, either to his appliances or to himself,
and will add to his accuracy at the same time. The dispenser
should be an accomplished man and a gentleman,—up to
every duty, and above none.

I might enlarge upon many points, but I hope I have said
enough to be a useful hint to those who are willing to take it.
I must now pass on to a few aids to dispensing.

There are many operations which may be conveniently
performed in anticipation of their requirement, or may be
facilitated, by some preparation during leisure moments
to save those more precious moments when business is
pressing.

Salts are usually kept in powder, which facilitates their
solution. Some may be conveniently kept ready dissolved,
such as sulphate of magnesia; 10 ounces being put into a
pint bottle and filled up with warm water, will make a con-
venient solution, which does not erystallise at ordinary tem-
peratures, and of which a fluid ounce may be measured, instead
of weighing half an ounce of the erystal and having to dissolve
it at the time of dispensing.

Bicarbonate of soda and potass may be dissolved in a simi-
lar way, the solutions most conveniently containing 4 gr. of
the former or 10 of the latter in a fluid drachm. In all these
cases the contents of the fluid drachm or ounce should be
conspicuously marked upon the label.

Caleined magnesia is sometimes mixed with water in the
proportion of 3j. in fl.3j., but if not rapidly used it is apt to
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It is also convenient to have some extracts, such as colo-
cynth, aloes, and rhubarb; and some pill masses, such as
rhubarb, assafcetida, and compound calomel, in powder as well
as massive. The extracts, however, it must be remembered,
are in some cases injured by drying, becoming less soluble,
and probably less active.

The most important of all these aids to despatch are the
concentrated infusions and decoctions. Unfortunately, they
are not sanctioned by the authorities ; and whatever may be
their medicinal value, they are not readily made to have pre-
cisely the same physical qualities as the fresh; but while in
theory almost every one prefers the fresh infusions, in practice
almost every one will more or less frequently use the con-
centrated. I will not attempt to teach you to make them,
but must remark, in passing, that none should be used which
do not afford a pretty close representation of the fresh as
determined by a comparison with a sample of fresh made for
the purpose.

We may now suppose your dispensary is in order, and a
customer presents a prescription. Your first duty is to read
it, which must be done accurately, yet so promptiy as not to
leave any impression upon the mind of the patient, either that
it has been carelessly written or that you are dull in compre-
hension. In most cases there will not he any difficulty, but
occasionally there will be some little hitch, which is detected
by glancing over the paper, while you ask the patient if you
should send the medicine, or if he will call back for it ; and
if perchance he prefers to wait for it, you will have to make
up your mind very promptly what is to be done under the
circumstances, and this must depend very much upon the
nature of the diffieulty. If it is simply a case of bad writing,
you will probably overcome it without alarming the patient,
by commencing to copy the prescription and write the label;
the time gained in doing this, and the careful examination of
each word, and comparison of doubtful words with others,
will generally clear up the question. Never hesitate to ask
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the aid of some one else when it can be done, even if it be
only to confirm your own reading; and when you have hit
upon a probable interpretation, see that it agTeés in all respects
with the other part of the prescription—ifirst as regards the
style of the letters, then as regards the nature of the medicine,
and finally as vegards the suwitability of the dose. If, after all
consideration, a safe and satisfactory conclusion cannot be
arrived at, an appeal to the prescriber may be necessary, and
care should be taken not to give any avoidable alarm to the
patient. It is best to see the doctor without the patient
knowing it. If the doctor is not within reach, a candid, open
confession of the difficulty is usually the best course. Some-
times the patient himself can aid, if he has had the medicine
before, and can say what it was like, or what it is for, &e.
In all cases of doubt or difficulty, when overcome, a note
should be made to avoid the same doubt occurring a second
time. Some pharmacists make a practice of keeping doubt-
ful preseriptions, and giving the patient a copy ; others make a
marginal note to indicate their reading; a third class will
copy the preseription, making a note in the prescription book.
Whether the first and second be approved or not, the last
should never be neglected. ~Whether the difficulty be in
reading or dispensing, the prescription book should contain
such notes as would prevent any chance of making a repeti-
tion different from the first.

Labelling should be done in a neat, plain, legible style, with-
out any attempt at ornament or flourish, and should state
briefly and clearly what is necessary, with the native idiom
and conventional expressions.

Weighing.—The dry materials of a mixture should be care-
fully weighed. Such a thing as guessing an ingredient should

- be so far from your thoughts as not even to require the thought

i that you will not do it. The scales should be kept in good

~ condition, the pans always clean, and wiped out after each

~ time of using. Any material apt to act upon the pan chemi-
* cally, or to adhere to it, should be weighed upon paper. For
: Q
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The dispensing bottle may then be set down beside the stock
bottle of the tincture or infusion required, while the stock
bottle is lifted by the right hand, and its stopper removed by
the little finger of the left hand. After the quantity has been
measured, the stopper may be replaced, the bottle returned to
the shelf, and the dispensing bottle being again lifted by the
right hand, the contents of the measure transferred to it. In
this way a succession of quantities may be accurately measured
with the least possible consumption of time, with the preserip-
tion always under the dispenser’s eye, and without any stock
bottle being carried away from the part of the shop which it
usually occupies. '

By attention to such little points as these, accuracy, order,

and quickness may be much promoted.
* We will now turn our attention to a variety of cases which,
occurring to me in actual practice, have presented some little
difficulty, and which will sufficiently serve to illustrate what
1s likely to be met with by any one who has much dispensing
to do*

B Mist. amygdal., : : . gtt. xvi.
Acid. hydroeyan., : : : Zviii.

M. Capt. cochl. ij. bis vel ter die.

This 1s an example of misplaced quantities, and though it is
a mistake of the utmost gravity, it is so evidently a case of
simple misplacement that no hesitation could be felt about
making it up with the quantities reversed.

B Potass. iodid., . : : : 3ss.
Aque camph. ad. : : . Zvi.
M. Sumat. 3ss. 3tiis horis.
28,238.

The British Pharmacopeia dose of iodide of potassium is
five to ten grains; in this recipe we have twenty grains every
three hours. But we are not bound on that account either to

* The correspondence column of the Pharm. Journal will frequently supply
further illustrations of difficult cases, and how the difficulties are to be met.
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alum, which only dissolve slowly ; but if the mixture can only
retain a portion of the salt in solution, when it is again cold
the remainder will be deposited as crystals on the sides of the
bottle, in a condition in which it will be almost impossible for
the patient to take it. If, therefore, the salt be in excess of
the solvent, it must be reduced to the finest possible state of
division, and the direction to shake the bottle must be added.*

I have here two mixtures confaining one ounce bicarbonate
of soda in eight ounces of water, one of which was made with
hot water and complete solution effected; as it cooled, however,
a portion of the salt was deposited in crystals on the side of
the bottle in a most inconvenient manner; the other was
rubbed as fine as possible with cold water, and was while new
(two years ago) as good a mixture as could be made of the
materials. I showed it to you last year, and it had then be-
come knotted and hard with twelve months’ keeping. You
will observe, now that it is two years old, it Was become dis-
tinctly crystalline.

It would be well for medical men to make a rule as far as
practicable to give soluble substances in a sufficient quantity
of solvent to retain them perfectly in solution at ordinary tem-
peratures ; but as we cannot regulate this point, our next duty
is to have the mixture in the most permanent condition we
can give it when it leaves our hands, 7.c., as much and no more
dissolved than it can retain under ordinary keeping.

Next to these we may consider cases in which one chemical
may precipitate another.

31,768.

B Potass bicarb., . : : : Biii.
Liq. strychnize, . : : j 588,
Aquae ad., ; ) . Fviii.

M. Capt. 3ss. ter die ex aqua.

Strychnine acquires 6667 parts of water for solution at
ordinary temperatures; as here is quarter of a grain in 3500
grains of water, we need not fear its precipitation.

* See solubility of salts in Storer's ** Dictionary,” &e.
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contained no alkaline matter, and the colour might be changed
in his previous supplies by the use of hard water. I mixed a
little of the tincture in two glasses, one with hard and the
other with distilled water, and showed a difference in tint, and
thus established his confidence in my accuracy But enough
of this; use distilled water at all times.

Some vegetable powders, such as rhubarb and ginger, if
simply put into the bottle with a watery excipient, are apt to
remain for a long time in dry knots, to avoid which they may
be rubbed in a mortar with a small portion of the liquid; or,
having been rubbed smooth, without moisture, but advantage-
ously with any saline ingredient, they will mix readily if
simply put into the bottle half full of water or infusion and
briskly shaken. The froth formed in this way is sometimes
troublesome, especially with decoction of aloes or sarsaparilla.
If a tincture is to be added, this will usually extinguish the
froth ; if no tineture is contained in the mixture, it may be
poured through a funnel into another bottle, and the froth will
remain behind ; but it is better to avoid making the froth,
which may be done by using so little of the fluid to shake the
powder with that it makes a creamy consistence first, which may
be afterwards diluted without agitation. Or the mixing may be
effected in a mortar. Or, if a tincture be present, the powders
may be diffused in it first without the liability of frothing, and
the aqueous fluid added afterwards. Ginger and other oily
and resinous powders mix with spirit much more readily than
with water; but pure resins, soluble in spirit, are apt to run
into adhesive lumps if put into spirit, which they are not
liable to if put into water. Whatever the powder may be, it is
best to put some fluid into the bottle first, that the dry
materials may not stick to the bottom.

There are many mixtures which undergo some slight change,
such as the deposit of a resinous matter from a tincture when
it is added to an infusion ; in such cases it is the custom of
some establishments to filter the mixture before it is sent out,
a practice, however, which T must strongly condemn, as valu-
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able constituents may frequently be thus removed. This is
the case when tincture of Indian hemp is added to water, or
tincture of quinine to infusion of roses, also when spirit of
juniper, or other solution of essential oil, is added to a
watery fluid. It would be better if medical men would
avoid ordering mixtures of that kind, but, when ordered,
the pharmacist’s duty is to make them up as directed, how-
ever unsightly they may appear, and not filter unless he is
directed to do so.

B Tinct. belladon. . . ; Sl
Syrup. ferri iodid., ; : , 3i.
Potass, bicarb., . - A : Al
Aqua camph. ad., . Zvi.

30,119

The above mixture was probably prescribed unmindful of
the decomposition which would occur, but if the pharmacist
were to filter it, on the ground of its not being intended to con-
tain a sediment, he would Le taking an unwarrantable liberty
with its therapeutic action.

When spirit of nitrous ether is ordered with iodide of potas-
sium, a small but uncertain quantity of iodine is always
liberated from the action of free acid contained in the spirit of
nitre, to avoid which the nitre may be first neutralised with
carbonate of potass. I have seen a mixture containing com-
pound decoction of linseed, iodide of potassium, and spirit of
nitre, furn purple-black from the iodide of starch formed in
this way. The mixture being once black could not be rectified,
but if the nitre was neutralised first, the formation of colour
was quite prevented.

The production of emulsions is probably the task in which
the pharmacist requires most skill and judgment.

An emulsion consists of oil or resin suspended in a watery
fluid in such a manner as to have a milky appearance, and not
readily to separate. The union of the oil with the water is
effected by the intervention of alkali, soap, gum, emulsine,
pancreatine, &e. Emulsion of almondsis so simply made as to
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vantage, and the olive oil soaps are now made so free from
objectionable taste as to be quite suited for this purpose.

Mixtures analogous to emulsions frequently oceur from the
addition of resinous tinetures to water ; the separation of the
resin in a sticky condition, in which it may cohere into lumps
or adhere to the bottle, will frequently be the result if gum be
not added, while a permanent emulsion may be obtained by
its use.

Take the following as examples :—

B Ammon. hydrochlor., 1 L : Al
Potass. chlorat., . : - : Aii.
Tr. laricis, 2 : L . Biil,
Puly. tragacanth, . : : : ML
Aqua, ad., ; . : : Zviii.
M. 29645,

The resinous matter of the larch bark would be separated
on dilution of the tincture, were it not for the presence of the
tragacanth, which, though it does not prevent its precipitation,
prevents its agglomeration or subsidence. On the other hand,
we may notice that there is difficulty in making a smooth
solution of tragacanth by adding the powder to water, either
in the bottle or mortar, but it diffuses with perfect freedom in
spirit ; and the subsequent addition of water with agitation
makes a smooth mucilage without difficulty; the best method
of making the above mixture being to put the tincture into
the bottle, add the gum and salts, shake together, add half the
water, shake again, and then fill up with the remainder of the
~ water.

The next prescription is an example of the difficulty arising
from want of gum.

B Mist. camph., y i : : Zvii.
Tinct. eamph. co., A - ; Al
benzoin, . ; - : il
scilla, ; : : : 258,
M.

The gum benzoin separated as a clotted mass, in a condition
quite unfit for the patient to take; and this was the same






RECAPITULATION. 255

The yolk of egg is best rubbed in the mortar with the
ammonia first, the alkali helping to dissolve down any stringy
particles. When this is sufficiently accomplished the oils are
to be added, with constant stirring ; and should the mixture
become thicker than cream before the whole of the oil is mixed
in, a little of the vinegar should be added to thin it again be-
fore adding the remainder of the oil ; and when the union is
satisfactory, the rest of the vinegar mixed in by degrees. This
makes a good emulsion, and keeps well if the acid be in excess,
but is apt to become putrid with keeping if the ammonia pre-
ponderates,

Much more might be said upon this subject if time allowed ;
but the principles and mode of operating just described will
be found to apply pretty readily to many modifications which

will occur in practice.

EXAMINATION QUESTIONS.

When an ambiguous word or quantity occurs in a preserip-
tion, how would you determine which of several readings was
the most probable ?

If an ounce of chloroform be ordered in a presecription,
should it be dispensed by weight or measure ?

If you find a medicine ordered in doses larger than usual,
what considerations would guide your proceeding ?

‘What rule should be observed in dispensing soluble salts in
mixtures ?

What rule should be observed regarding the fliltration of
mixtures ? .

What advantages are there in the use of distilled water ?

RECAPITULATION.

Habits of order and of observation are most important to
the dispenser.

When an ambiguous word occurs in a preseription, and a
probable reading has suggested itself, compare it with the
other parts of the preseription as regards the form of the let-






LECTURE XXI.

READING AUTOGRAPH PRESCRIPTIONS.

It has been my custom in previous sessions to show you a
few autograph prescriptions, and make a few brief remarks
upon them, in my lecture on Dispensing Mixtures ; but the
time that could in that way be devoted to it was much too
short, considering the importance of the subject, and the
great interest which has been shown in the study of such
collections. 1 therefore now propose to devote an entire
lecture to the reading of autographs.

The selection to which I shall direct your attention has’
been made from my small collection, mainly with the view of
exemplifying the modes of clearing up ambiguities of different
natures. Some have been added simply as exercises in read-
ing diverse handwritings. A facility in this art is only
acquired by practice, and is often found wanting in the candi-
dates for examination who go from situations where little
dispensing is done, or where the prescriptions are almost
exclusively from the hands of two or three practitioners.

Those who habitually see a diversity of styles will scarcely
ever meet with English prescriptions which they cannot read.
My selection does not contain the most difficult prescriptions
which I have met with, which have usually been German,
and would have proved less instructive and less practically
useful than those which are simpler in their nature ; and
being indigenous to our soil, will more fairly represent what
every dispenser may expect to meet with, and should be pre-

pared to read. The selection is made entirely from presecrip-
R
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tions which have been brought to me in the usual course of
trade, and is only a small percentage of the number of those
which might have afforded interesting points for comment.
Patients usually object to parting with their antographs, and I
have been limited to such as have been left in my hands
generally by accident, sometimes by permission, and a few
tracings which I have made with every care when I could not
retain the originals.

As a matter of course, the superscriptions and subscriptions
have been withheld, but in other respects the lithographer
was instructed to copy them with every possible fidelity,
neither adding nor subfracting any mark or spot which
could influence for better or worse the intelligibility of the
originals, and he has accomplished his task with remarkable
exactitude. :

From my familiarity with the selection, and many more of
a similar character, the difficulties to me have in most cases
entirely disappeared, and I feel that some apology may be
‘needed, to the more skilful among my readers, for presenting
such as will scarcely tax their skill ; but, on the other hand,
my chief object is to supply a little useful experience to those
who are deficient in it, and this object I trust is not ineffi-
ciently promoted, considering the space at my disposal. I
advise the student reading these pages to examine the fac-
similies carefully one at a time, as he would a preseription
presented for dispensing, to make a copy, and write notes of any
points which appear to require comment ; when this is done,
and not till then, to read what I have said upon the same
formula, and draw another lesson from it by a comparison
of his notes with mine. A few of the fac-similies are given as
further illustrations of style, without involving such obscuri-
ties as call for special comment ; of these I have simply given
my reading.

I do not offer any comments upon prescriptions rendered
intentionally obscure with the view of their being dispensed
at some particular establishment. I am happy to say I have
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very rarely met with such, and do not think them worthy of
notice. Of those which are intended for general reading, a
very small pertéentage, not more than one or two in a thou-
sand, give real trouble to an experienced dispenser, a propor-
tion by no means large, considering the circumstances under
which medical men are frequently compelled to write. Few
men have the faculty of writing well when hurried. Under
these circumstances, the characteristics which always mark a
mature handwriting may become so exaggerated as to render
it ambiguous to one unacquainted with the usual style of the
writer, while those who are acquainted with his caligraphy
would experience no difficulty.

No. 1.
Master D.
B Linimenti Opii . ; : : Zvi.
Linimenti Camphore Comp, . : i
M. Ft Lin,
“8ign"” For external use only.
Oct. xxiv. 63.

Ma.uj;r of the letters in this prescription are badly formed,
but as the words are written in full, there can scarcely be said
to be any difficulty in reading it. Physicians who take the
trouble to write their words in full scarcely ever give the
dispenser room for a misunderstanding.

No. 2.
Please to keep this prescription, and not give a copy of it to Mr B.
B Quinz disulphatis i ’ , gr. XXX.
instille e limone recente quantum sufficit sucei ad quinam sol-
vendam et adde,—
Aque : : ‘ : 3x.
Strychnie . i i i gr. i.

M. fiat mistura cujus sumat cochl. i. maximum bis die circa
11mi A.M. et 4t4 hord p.u

No. 2 is a well written, and at the same time an interesting
prescription, written by a physician of high standing for a
chemist of equally high standing, the latter being kept in the
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dark as to the nature of the medicine he was taking; the
physician’s instruction being, that the patient was not to have
a copy of the recipe ; the patient supposed himself to be taking
some simple bitter. There is a chemical oversight on the part
of the physician ; though he carefully directs lemon-juice to be
dropped upon the quinine in a quantity sufficient to dissolve
it ; he then simply says, add 10 ounces of water and 1 grain of
strychnine. A drug like strychnine, which is very powerful and
not very soluble, should have had more explicit instructions to
insure solution, or otherwise a careful distribution of the doses.
Had the care of the dispenser not been greater than that of the
prescriber in this particular, the patient might easily have had
a serious overdose when he came to the bottom of his bottle.
Ordinary silver tablespoons of the present day usually hold
about one fluid ounce ; if the mixture were made to measure
10 oz. or 11 oz., and the patient took such a tablespoonful for
a dose, he would be taking rather more than the maximum
dose according to the Pharmacopceia. As the physician uses
the superlative degree in his designation of spoonful, this
might naturally have been supposed; at any rate, it was not
considered necessary to caution the patient to use a graduated
measure, and he, supposing that he was only taking “ bitters,”
carried the bottle in his pocket and took the medicine by
mouthfuls, until physician and patient were both roused to a
sense of danger by symptoms of overdosing with strychnine
making their appearance.

In this case, the solution of the strychnine, as well as of
the quinine, should have been ordered ; the exact measure of
the mixture should have been indicated ; the dose should
have been unequivocally described as 3ss. or 3j., according
to the intention, and the patient should have been instructed
to use a graduated glass or other accurate mode of estimating
the quantity ; the latter precaution is always desirable, and
should never be omitted when a full dose of a powerful drug is
ordered.
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No. 3.
Inf. Salveae . 3 d . Eviii.
Muriat. ammon. i i . All.
*Mell. rosarum . : : - Siss,

(M. ft. collut. oris [erased]).

M. ft. gargarisma utatur saepe de die.
Servant of Mr Anderson.

The first line in this prescription may give a little trouble
to any one not acquainted with the handwriting, This
arises simply from a little peculiarity in the form of the “v,” and
is cleared up by comparing the same letter in the word
“Servant ” and in “ Lavand.” occurring in No. 12. The “ss”
following “Mell rosarum” should also be noted, being a little
different from the usual form of this symbol, and may aid the
interpretation of any similar mark when met with. The
remainder will give no difficulty.

No. 4.

B Ext. Aloes Co.

Ext. Hyoscy.

Pil. Rhei. Comp. ; . : aa gr. ifs,
M. ft. Pil. om. nocte Cap.

Mitte xiv.

B: Dec. Taraxaci

Inf. Gent. Comp. : . ] aa 3viii,

Sodz Bicarb, . : \ : 36

Bismuth Tris. Nit. . A ; Bii.

Capt. 3i. bis. die.

B OL Croton. Ol. Oliva: . - - ad

Spt. Tereb. ; : } 1 dr.
M. ft. Lin. om. nocte affr.

Oct. 16, 67.

We could scarcely find a fault with the writing of this
recipe ; the only words about which a tyro could hesitate are
“Tris.” in the bismuth, the “ Spt. tereb,” and “Affr.” But
having mastered these, we are still in doubt as to the intention
of the first line. What is compound extract of aloes? “Iil
aloes, co.” and “Ext. aloes aq.” are two readings which
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written, and at first glance appeared to threaten some trouble ;
but the first word was evidently “ Tr.,” and “ Ferri muriatis ”
followed without trouble, The first letter in the second line
appeared to be L, followed by a letter below the line; “ILq”
appeared probable, and ““ Arsenicalis” suggested itself as the
most likely liquor in this combination and dose.

The first letters look more like ® Al” than anything else,
but there is sufficient resemblance between the second and
the “rr” in “ Ferri” to justify its being read as “r,” and if this
be accepted there need be no hesitation about the remainder
of the word. “ Magnesiz sulphatis 3j,” and “ Aqu. 3viij,”
are as clear as need to be. The directions “3ss. t.d.” also
need not give any trouble. But by the time the mixture was
ready for the hand of the patient, who was waiting, I had not
made up my mind how to read the last line. The mixture
suggested a skin disease, and this pointed to zine ointment
as being the most probable interpretation of the last line; but
the matter was not so certain as to let me feel comfortable in
supplying it with the chance of its being wrong. I therefore
ventured to ask the patient if the doctor had instructed him
with regard to the use of ointment. To which he replied,
“Yes, he told me how to use it,” and then I supplied a pot
of zinc ointment without the doctor having been troubled,
or the patient knowing that I had felt any hesitation about it.

No. 14.
Mis C.

B Paulv. Doveri . 1 ’ : gr. vi.
Hydrarg. ¢ Creta : : : gr. iv.

~ In pil duas statim sumendus.

B Magnes. Usta . : : ; 788,
Pulv. Rhei : : ! : gr. XV,
Syrupi Zingib, : : : 388,
Tinet. Zingib. . : : : M. xx.
Acid Hydrocyan. Dilut. i : M, v.
Aque . : Zii.

Haust post horas duas sumendus,

The word “ Uste” is not very clearly written, and not
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R Magnes. Carb.
Sodse Carb.
Magmnes. Carb. . - G aa 3l
Aque ; : : : Zviiss.
Vin Ipecac. . : 3 3.
Tinet. Zingib. ; FATR

M. Capiat cochil. ii., mane post Pﬂula.s
Die Aug. 26, 1854,

No. 19 is, upon the whole, a well-written autograph, but
there is a trifling error in the mixture, carbonate of magnesia
being written twice; and the question arises whether it is
simply an accidental repetition, or whether one of them was
intended to be some other ingredient. A knowledge that the
prescriber frequently ordered the carbonates of potass, soda,
and magnesia in the same mixture, led to the conclusion that
that was his intention. Then, as regards the dose, the figure
is not very clear, it might be ii,, iii., or iv. spoonfuls; there are
three dots, which points to three being the number intended ;
but there are also three dots over 1 drachm in the quantity of
“Vin ipecac.” The three dots in the latter case certainly occur
by some accident, and the same may be the case in the former
number. Folding before the ink was dry may account for
both. It appeared that the middle dot in the dose and the
curling back of the tail of the latter figure in the dose, had
both oceurred in such a manner. Neither interpretation would
make the mixture last exactly the same time as the pills.
Two was ultimately decided upon, and is confirmed by the
appearance of the figure when the middle dot and middle
stroke are covered by a white thread.

No. 20.

B.  Chloral : . : ; grs. 120.
Potass. Bromid. : : : grs, 180,
Syrup. Aurantii : ; . 3ss.

Aq. ad. , : : . Svi.
M. Capt. 3i. omni nocte.
B Hydrarg. Bi. Chlor. . . : gr. ii.
Extf. Belladon. : : : £r. Vil
Conf. Rose, . S : q. 8.

ut fiant pil. xii. Capt. 1 bla die,
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the two problematical quantities, the eighth part of half an
ounce is a more usual dose than the eighth of half a drachm,
and we conclude to read it 3ss.

The question of appropriateness in the other two ambiguous
quantities will also lead us to conclude that they also are both
intended for 3ss.

The word preceding “ Zingib.” appears to have been written
“ Pulv.” first, and afterwards “ Tinct.” This is confirmed by
the fact that it is more usual to order 3ij. of tincture of ginger
in an eight-ounce mixture, than the same quantity of pow-
dered ginger.

No. 28.
B:  Bismuth Albi. . . - - EEEN
Tinet. Card. Co. : : : 588
Acid. Nit. et Mur. Dil. - - aa min. xvj.
Infus. Diosmez, ad. - . : =vii].

M. St 3ss. ter die, ex. aqua.

B Pil Col. Co., xij.
St L p. 1. n

This autograph has more the appearance of confusion, from
the lines not being divided in the usual manner. The word
“ Nit.” is the most difficult to read, and this the more so from
the want of a dot to the “1,” and a cross to the “t”; but the
following word “ Mur.” being clear enough, naturally leads to
the correct interpretation, and we observe that various “i’s”
and “t’s” are without their usual appendage. T felt no hesi-
tation in reading the infusion as “ Diosmee,” though the patient
said it was not the same as he had had previously. The pre-
scriber being at a distance, I discussed the possible readings
of the word with the patient himself, and satisfied him of my
correctness. We could only conclude that some other dis-
penser had put a different interpretation upon it, which he
admitted it was quite possible to do. “Inf quassize”seems the
next in order of probability. It is always a comfort in a case
of this kind to be able to assure patientthe that the alterna-
tive is not a dangerous one.






























LECTURE XXIL

PILLS—POWDERS.

Pills—Physical Requirements—Excipients for Rhubarb—Aloes—Creasote—
Camphor—Essential Oil and Aqueous Extract—Hygroscopic Extracts—
Copaiba—Sulphate of Iron—Oxide of Silver—Carbolic Acid—Cutting,
Finishing, Coating, Silvering. Powders—Mixing, Dividing, Packing.

Dispensing Pills,

THE object of making any drug into pills is to have it
in a form which is at once portable, permanent, and divided
into convenient doses which are not nauseous to take.

The skill of the dispenser will be shown in the uniformity
of his success in obtaining these results with the very varions
materials which he is expected to make into pills,

It is usual for the physician to prescribe the active con-
stituents of the pill, and the dispenser to add what excipients
he may judge desirable, and the selection of a suitable ex-
cipient is one point in which a good deal of judgment is
required.

Pills are liable to become soft and sticky, or hard and in-
soluble ; they sometimes become dimpled or angular, some-
times mouldy ; in any of which conditions they show that the
operator has failed to make them what they ought to be,
though it does not necessarily follow that he is to blame in the
matter ; it may be that medicines have been ordered which are
not suitable for this mode of administration.

But a great deal may be done even with the most intract-
able ingredients, if there is a systematic knowledge of the
mode of proceeding. No material is plastic without the pre-

*
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pill, but any two separately will fail to produce the requisite
qualities.

I have now to direct your attention to prescriptions and
samples of pills, illustrating deficiency of one or other of these
elements, and to point out to you the appropriate excipients
by which to supply the deficiency.

No. 1.
B Pulv. Rhei : ; X L 3
ft. Pil. xx.

This may be combined with water, syrup, mucilage, treacle,
glycerine, or solution of potash. Water makes a rather crumbly
mass,—solution of potash the toughest. DBut while we may
be satisfied with the physical qualities obtained by the alkaline
liquor in this instance, its use might naturally be objected to
as an unwarrantable addition when so many other simple
excipients might have been selected with perfectly satisfactory
results.

With water alone, the pills become very hard, and are only
slowly dissolved ; consequently there is a double advantage in
the use of syrup. The mass works better, and from the free
solubility of the sugar, however hard the pills become, they are
always more readily acted on by water,

Samples of pills by these two forms, now twelve months old,
are both very hard. Those made with syrup are the hardest,
but also the most soluble; vne of each being dropped into
separate dishes of cold water, the pill with syrup gives a
coloration within two minutes, but that made with water
shows no appearance of solution in ten times that period. In
the course of three hours the former pill will be completely
disintegrated ; the latter requires about double the time.

It is a great advantage to add precisely the right quantity
of excipient at once. For one drachm of rhubarb powder, half
a fluid dram of water, syrup, or glycerine may be used. If
only half the required quantity be added at first, a mass is
formed which is too hard to roll out, and with which it is very
difficult to mix an additional quantity of the excipient.
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serve makes a good mass, which works well and does not get
hard, but if not kept very dry the pills become soft and sticky,
and perhaps runintoa lump, at any rate do not retain their shape.

No. 5 remain soft and sticky, but do not lose their shape ; and
I do not know any fibrous material which will impart this
retentiveness of shape to a soft pill with so small an increase
of bulk as fine sifted sawdust. It may be considered “ pure
bone ” to a pill, according to the analogy which I traced to you
just now; and glycerine is the most perfect retainer of
moisture, and consequently softness, which we can select ; but
being hygroscopie, the pills are apt to become too soft and
sticky, if not kept in a very dry place; we can easily reduce
this tendency by diluting the glycerine with water or spirit,
used in larger or smaller proportion as circumstances indicate.

No. 6 retain their shape and solubility tolerably well if the
extracts be in powder, and the hard soap be soft ; but the pills
become hard when old.

No. 7.
Bismuth Trisnitr. . 4 : : Aij.
ft. Pil. xii, with Mucilage of Glycerine, 7ss.*
These, though they contain 12} grains of material in each
pill, are no larger than ordinary five-grain pills, The ex-
cipient is the same I recommended when treating of official

pills, and is generally useful where it is desired to form into
pills any powder which is bulky, amorphous, and not adhesive.

No. 8.
R Creosote : : : . gtt. xxiv,
ft. Pil. xii.
With P. Amygdal. . : 3 i OT. XXX,
Glycerin. : : : : gtt. xij.
Or with—
Cera Flav. : : : : ad
P. Saponis } gr. xij.
*R P.G. Tragacanth . . . ! Ziij.
Glycerin. . - . : : Zix.
Misce et adde

Aque : : : . ; 3iv.
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essential oil into a pill, which is simply done by the use of
powdered soap, but would have presented considerable dif-
ficulty if the quantity of oil of cloves had been so great as to
dissolve the camphor.

In 108, we purposely added oil as an excipient, and it is
about the best we can use to make 5 grains of camphor into a
pill of no extraordinary size. The camphor must be rubbed
to a powder with the oil, and then worked into a mass with
the addition of the soap.

The pills Nos. 9, 10, and 108, being immersed in cold
water, we find the first is readily disintegrated, the second
requires several hours, and the third is but little acted upon.
No doubt the warm reception they would meet with in the
stomach would eftect their dissolution in a much shorter time,
but probably still in the same sequence.

No. 10c is a form I have repeatedly made. The camphor
should not have any oil or spirit to promote its division, as
they make the mass both soft and erumbly. The camphor and
extract of henbane, if vigorously worked together, make a
satisfactory mass without any addition.

When it is desired to powder camphor without the addi-
tion of any fluid, a little powdered soap is a useful addition.

Camphor pills, and those depending for their efficacy upon
creosote or essential oils, should be dispensed in bottles. We
have here two samples of No. 10, both twelve months old ;
those kept in a bottle retain their original odour and activity,
while those in the box have shrivelled away, and there is little
left but the soap and the powder in which they were rolled.

No, 11.

B. Extr. Coloc, Co. |, : : . nij.
Pil, Rhei, Co. : : : A
Pulv, Ipecac. 2 : & . gr, X.
Extr. Anthem. . : . : Hij.
Ol Anthem. : : : . att. x.

M. ft. Massa. in Pil. x1, div.
Exemplum 19,781,
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A small quantity of wax used in formulse of this kind
readily emulsifies with the other ingredients of the pill,
especially if soap also be present. The quantity used should be
so proportioned as to impart a soft gelatinous condition to the
oil before the other ingredients are added.

No. 13.
B Ext. Colchic. Acet. . 5 : sk
Coloe. Co. e
Hroe. gr. xviij.

ft. Pil. xij.

These ingredients, when mixed, are too soft for convenience.
They have been dried to give them a suitable firmness, and
the pills kept in an ordinary pill-box.

No. 14 are the same in every respect, but kept in a hottle.

No. 15 are the same, but with the addition of a small quan-
tity of powdered tragacanth to give the desirable firmness.

No. 13 became soft by re-absorption of moisture, and fell
out of shape; now by long keeping they are hard, but mis-
shapen. Nos. 14 and 15 have both retained their shape
tolerably well, and are hard.

Immersed in cold water, they all speedily show signs of
dissolution ; No. 14 a little more, and No. 15 a little less
rapidly than No. 13.

No. 17.
B Extr. Taraxaci . i . . gr. iij.
ft. Pil. Mitte xxiv.
Exemplum.

Reduced to a suitable consistence by drying, and preserved
in a box.

No. 18, the same as above, but with the addition of }
grain of powdered tragacanth to each pill to give it sufficient
firmness.

No. 17 speedily re-absorbed moisture and adhered into a
lump, and is now a soft extractive mass without any appear-
ance of ever having been made into pills.
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much affected by boiling for a few minutes in water, but dis-
solved with effervescence in boiling hydrochloric acid.

The magnesia having become carbonated by long keeping,
no doubt facilitated the disintegration of the pill. In the
action of the acid this may perhaps be accounted for by the
effervescence acting mechanically in tearing the pill open.
Perhaps it would be better to use carbonate of magnesia
instead of calcined in such formulze.

No. 21.
R Ferri Sulph. : : : v e
Pil. Rhei. Co. : : gr. vij. M.
ft. Pil. ij. Mitte xvj.
29,183,

The addition of sulphate of iron to a mass containing soap
gives it a erumbly nature, which is very inconvenient in roll-
ing out.

The addition of caustic of potash would remedy the physical
defect, but at the sacrifice of chemical integrity, and our pro-
blem is to find some material which facilitates emulsifaction,
or the union of oily and watery materials, without decompos-
ing sulphate of iron; almond meal is the substance which
naturally suggests itself, and with satisfactory résults. The
addition of four grains of almond meal and eight drops of
water reduces this refractory mass to a workable condition.

As a general rule, masses which threaten trouble from their
crumbly nature, may be worked if made a little softer than
usual ; and this expedient we are the more willing to adopt as
the crumbly condition and the tendency to fall out of shape
do not commonly occur together. ‘

Many soluble crystalloids are difficult to render plastic with
the usual aqueous excipients, but may be made into very
good condition by means of some excipients of a resinous '
nature. Unguentum resinze may be conveniently used for
sulphate of iron, iodide of potassium, &e.; and though it cannot
claim to be an elegant excipient, it is not more objectionable
than castor oil, which is official in Plummer’s pill.
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The carbolic acid having been increased to 3 grains in a pill
presented more difficulty, but the task was accomplished in
the following way.

144 grains of purest carbolic acid, and 24 grains of yellow
wax, were melted together in a test tube, poured into a cold
mortar, and rubbed into a rather adhesive powder; soft soap
was then added by small degrees till 8 grains had been added,
when it was found that the whole could be worked into a mass
and divided into pills.

The pill mass having been formed by suitable excipients, is
next to be rolled and cut. Some masses, such as contain
watery extract and essential oil, or soluble ecrystalloids, are
very apt to crumble under the roller. When this is the case
they may be better rolled under the hand, the yielding nature
of the skin helping to keep the mass together; they will even
then probably crumble in cutting, and if this be anticipated,
it is better not to roll them under the cutter, but simply to
divide them with pressure between the two cutting surfaces,
and round them by rolling between the fingers and thumbs.
A dexterous operator will roll four at a time, taking two be-
tween the fingers and thumb of each hand, and will keep the
others in a plastic condition while he is doing it by holding
them in the palms of his hands with the two outer fingers.

Masses which are in good condition may be rolled into pills
almost perfectly round and smooth if the machine be selected
of a suitable size. Imperfectly formed pills may be finished
by rolling them under a pill finisher, which is a eircular piece
of wood with a rim, similar in shape to the lid of a turned
wood box. The pills being placed upon a slab and covered
with the finisher are to be rolled with a light pressure in what
may be called a double circular direction, which we may com-
pare to the path of the moon moving in small circles round
the earth, and in large ones round the sun at the same time.

It is not generally desirable to send out pills without some
description of covering ; liguorice powder or magnesia used to be
~ the materials chiefly employed for this purpose, but are objec-
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tionable on account of their stickiness; too much adheres to
the pill, and is unpleasant in the mouth. Lycopodium covers
the pill most perfectly, and at the same time forms no clots,
but has a rather unpleasant roughness in the mouth. The
large grained starches, such as potato flour and tous-les-mois
and powdered French chalk, are the materials I prefer for
general use. Sometimes the nature or condition of a pill will
determine the coating powder, as when a pill is softer than
desirable, rolling it in powdered tragacanth removes the sticki-
ness and gives it an exterior firmness.

The most elegant coating is silver or gold leaf, the use of
which is an old custom, which has been recently revived. To
silver a dozen pills put a leaf of silver into a covered earthen
pot ; put the pills upon a piece of paper, with a drop or two of
mucilage, and roll them under the fingers till they become so
sticky that they will not roll side by side upon the paper, but
roll over one another, and would, if the rolling were continued,
stick into a mass; when in this condition, throw them into
the pot upon the silver, put on the cover, and shake violently.
They will then be found covered pretty perfectly with the
leaf, and any loose particles may be blown away.

~ If these instructions be not exactly followed, the coating is

likely to be imperfect ; and if once imperfectly coated, it is
almost impossible to make any better of it without commencing
de nove, using a very stiff mucilage, or mucilage and powdered
gum alternately, till the pills are wery sticky, and then shaking
them with a fresh leaf of silver.

Various other methods of coating pills have been intro-
duced within a few years. I can only allude to one, which I
can say from constant use answers perfectly and without any
trouble or difficulty.

A tincture of sandarach is made by dissolving 1 oz. of the
gum in 3 oz. of ether. A few drops of this are put into a
covered pot, the pills thrown in, instantly shaken, and turned
out upon a tray to dry for a minute, and are then ready for
the box.
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mixing belween each addition. As a general rule put the
lightest, roughest, bulkiest, or least active constituent in first,
and materials of the reverse qualities in last. Excepting
where some powerful ingredient is ordered in small quantity,
and it is desirable to insure its thorough division and uniform
distribution by rubbing it with a portion of the less active
matter first, e.q., a powder similar to the last with the addi-
tion of 3 gr. of opium, the opium would be rubbed with the
sugar till smooth and uniform, then the oil, then magnesia,
and the bismuth as before.

When the ingredients are mixed it is customary with some
dispensers to guess out the quantity for each upon the papers
arranged on the counter, and trust to the accuracy of the eye
to detect a powder which is larger or smaller than the rest.
Though some people can acquire a great degree of accuracy
and dexterity in thus dividing the doses, it is not desirable to
trust to it. The habit of weighing is most commendable, not
only because of its insuring accuracy in the division, but, if a
patient fancies that the powders act more at one time than
another, it is a great satisfaction to both dispenser and
patient to know that each one was accurately weighed ; and
the weighing out of twelve powders of Bj. each, when the
whole bulk weighs 3iv., is a good practical lesson in accuracy
and a useful check upon the correctness of the first weighing
—the omission of an ingredient or the doubling of a quantity
is thus guarded against.

If a powder is prescribed in bulk it should be sent out in a
bottle, unless there be instructions to the contrary.

Volatile powders, such as carbonate of ammonia, sometimes
prescribed in effervescing draughts, &c., should be enclosed in
a wide-mouthed bottle, whether they are sent out divided or
bulk.

Deliquescent powders may be dispensed in the same way,
but it is desirable in this latter case to use the additional pre-
caution of folding them in waxed papers.


















PLASTERS. 299

The oil and oxide being mixed together, the watery liquids
refused to unite with them.

The watery liquids being mixed with the oxide, and the oil
stirred in, at first all mixed, but the liquors afterwards
separated again.

It thus became necessary to add some excipient capable of
emulsifying the whole. Soap would, no doubt, have effected
this object, but with the decomposition of the hydrochlorate
of morphia, as this was not admissible, we had recourse to the
following method with perfectly satisfactory results :—

Take a Jordan almond, and having scraped the brown skin
off, reduce it to powder and rub it with the oxide of zine and
the liquors till quite smooth, then add the oil, rubbing with a
knife upon an ointment slab, till the whole forms a smooth
and uniform ointment.

Almond powder (free from the skin) would no doubt be
equally efficacious in mixing other aqueous fluids with oil or
ointments.

FPlasters.

The spreading of plasters is an art of which little can be
learned by verbal instruction. Practical demonstration on
the part of the teacher, and practical experience on the part
of the learner, are the only means by which the art of spreading
plasters with facility can be acquired.,

I will first draw your attention to a few points, and then
proceed to give practical demonstration.

Plasters are spread upon paper, textile fabrics, or leather ;
in dispensing, the latter is almost exclusively used. The
mode of spreading svrgeons’ strapping, ordinary adhesive
plaster .on ealico, is not of sufficient importance to the retail
pharmacist to warrant our spending time over it, we will there-
fore confine our attention to the spreading on leather. The
leather used is known in commerce as sheepskin, split skin, lamb
skin, and kid skin ; the first being used on all ordinary occa-
sions, the others being used where thin and soft plasters are

"
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specially required. In selecting a piece of leather, it should
be taken from a part of the skin which will enable it to be cut
of pretty uniform thickness and flat. The edges of the skin
are usually stretched, and though they may be used with a
little extra care and skill, they are apt to draw back more or
less to the shape they originally possessed upon the living
animal, Split skin is frequently used where a plaster is re-
quired as a protection to a bed sore, and for this purpose the
plaster is usually spread close to the edge of the leather, as a
loose margin is liable to become folded under the patient,
much to his annoyance; this necessitates the spreading of
the plaster as thin as possible to avoid its melting with the
heat of the body, and running out beyond the leather upon
the clothes,

The leather having been selected and ent, is to be laid upon a
quire of brown paper, which forms a bed of a convenient
degree of softness, and which does not abstract the heat of the
plaster too rapidly. The leather should then be smoothed
with a gently heated spatula, the requisite degree of heat
being judged by its just sufficing to throw off a drop of water
in the spheroidal state, or by the sensation of warmth it pro-
duces when held near the face. The inexperienced operator
will judge best by the effect the spatula has upon a fragment
of leather ; if the heat discolours it or causes it to curl up, it
is too hot; if it does not smooth the leather, the heat is
insufficient. In using an ordinary plaster iron, the size should
be proportionate to the size of the plaster; a large iron is
clumsy for spreading a small plaster, especially if it is to be
done without a paper shape to cover the margin; and a
small iron will not retain heat enough to spread a large
plaster. Spatulas are also made of brass, hollow, and supplied
with gas by which the heat can be maintained any length of
time. By this arrangement a moderate sized instrument may
be used for a plaster of any dimensions, or for any number of
plasters in succession without becoming cold. To set against
this, there is the inconvenience of having an india-rubber tube










PLASTERS. 305

Having cut and smoothed the leather, lay upon it the
piece of paper cut from out of the marginal shape in exactly
the place which is to be covered with the adhesive
material, then, having dipped the marginal part
in water, lay it carefully round the centre piece,.
without disturbing the position of the latter,
then apply a little pressure, and the moist
paper will adhere to the leather. The centre
piece being removed, the plaster is to be spread in the manner
before described, and, as the operator’s attention is not needed
to keep it to the required shape, the process is easily and
quickly performed, his whole attention being given to making
it smooth and of uniform thickness. As soon as this is done,
the paper margin is to be lifted at one edge and pulled off
while the plaster is still warm. The trimming of the edge of
the leather then completes the operation.

It is desirable that every one who has plasters to spread
should also practise spreading them without the aid of the
paper shape, as there are times when the ability to do so will
be useful, such as the spreading of a belladonna plaster on
leather with an adhesive margin, which is to be done in the
following way :—First, cut the paper shape with the centre
piece the size the belladonna has to extend, and fix this piece
on the leather with water, as before described, then cut from
the inner edge of the marginal piece a strip of the width it is
intended to make the adhesive margin, and attach the marginal
paper to the leather in the same way, leaving a uniform space
between the two papers for the reception of the adhesive
plaster. Then the resin plaster is to be spread upon this space,
no matter whether or not it spreads also over part of the
papers. The centre paper being then taken off, the belladonna
plaster is to be spread in the space it occupied, taking care to
bring it pretty close up to, but not upon, the adhesive margin,

Sometimes plasters requiring an adhesive margin are
simply spread upon a piece of adhesive plaster on calico.
This is the usual custom with blisters, the paper shape being
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Powdered materials, such as opium, oxide of zine, or tannin,
should be rubbed smooth with a small quantity of oil or lard
upon an ointment slab, while the cacao butter is being melted,
with the addition of about }th of its weight of wax or sper-
maceti, in a small water bath. When the grease is melted,
it should be allowed to cool again, so far as to become slightly
opaque before the other materials are added ; they may then
be stirred in with a teaspoon, and when mixed, and so far cool
as to be of the consistence of thin cream, may be poured into
the moulds by teaspoonfuls, stirring between each fo insure
the uniform distribution of the active matters.

Many dispensers have experienced difficulty in detaching
the suppositories from the mould, as they are apt to adhere,
and are broken in the attempt to extract them. They are
usually cast in metal moulds made in two pieces, the conical
hollows occupying the junction, so that, when the pieces are
separated, the extraction of the suppositories is facilitated,
and may usually be effected without much difficulty if the
mould be well polished and well shaped; if it be very cold
when the melted grease is poured in, and allowed to become
quite cold again before it is separated ; and if the material be
not too warm when poured in, and have a sufficiently firm
consistence when cold. As some of these conditions depend
upon the season of the year, &c., the dispenser cannot always
command the means of certain success without some little
variation in the mode of working. Many suggestions have
been made to obviate this difficulty ; the simplest and most
obvious 1s to rub the mould over with soap and water, or
glycerine (not oil) or water. To prevent a watery extract
adhering you would naturally use oil ; but to prevent a greasy
material adhering, watery lubricants are best. Water itself
would answer perfectly if it could be made to cover the sur-
face of the mould without running off in drops; and this may
in some measure be accomplished, if the mould be clean and
cold, by breathing upon it, blowing through an india-rubber
tube into each hollow just before pouring in the grease; but






LECTURE XXIV,
QUALITATIVE TESTS OF THE PHARMACOP(EIA.

THE system of testing adopted in the Pharmacopceia has three
distinet objects in view—the first, to ascertain that the mate-
rial under examination is really that which it is expected to
be; the second, to prove the absence or the presence of im-
purities which the substance in question is liable to contain ;
and the third, to determine that the correct quantity of the
most Important constituent is present. The instructions gene-
rally are such that these objects are satisfactorily accomplished
even by an operator who imperfectly understands what he is
doing, provided he yields implicit obedience to the instructions
given. But however carefully they may be drawn up and
followed, no one could expect that his testing would be con-
sidered satisfactory either by his customer, his merchant, or
the Board of Examiners, unless he could explain the reason
for each operation, and the meaning of each indication. For-
tunately the subject is full of interesting lessons in experi-
mental chemistry ; I can scarcely imagine dny subject more
interesting, both practically and theoretically, to the pharma-
ceutical student than a systematic testing of the various articles
in daily use, according to the instructions of the Pharmacopceia,
with the aid of a chemical handbook to explain the theory
of the reactions in those cases where they are not at first sight
self-evident. T will now proceed to lay before you such illus-
trations as will exhibit the diversity of the methods used for
proving the freedom from impurity of pharmaceutical products.

I shall not attempt to go through all the materials to be
tested, nor all the test solutions, nor yet all the tests which are
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British Pharmacopeeia (1 in 10), and filtered from any sul-
phate of baryta which may have precipitated, shall not give a
further precipitate with more of the chloride, proving that all
the SO, in the ounce of vinegar had been precipitated by
1 gr. of chloride ; consequently that there was not more than
04 gr. sulphuric anhydride in the ounce.

The absence of coloration, by the action of sulphuretted
hydrogen, indicates its freedom from a considerable group of
metals, copper and lead being the most likely metals of this
group to be present. Iron, which is an equally probable
impurity, is not indicated by sulphuretted hydrogen unless
the aeid be neutralised.

You will perceive that to go through the tests of the I’har-
macopeeia in this way would be much too lengthy a task for an
evening’s lecture ; but it is what every pharmaceutical student
should do in the regular course of his study. The limited
number of reactions upon which it is practicable for me to
make any comment necessitates my limiting my selection to a
few of those only which either illustrate a widely applicable
test, or are not sufficiently clear to insure their full compre-
hension by a student of ordinary intelligence.

Acetic Aeid is dirvected to be quite free from sulphurie acid,
as proved by its giving no precipitate with BaCl. And the
absence of hydrochloric acid is also to be ascertained by ifs
producing no precipitate with AgNo,.

Though sulphuric acid and chlorine are not the only chemi-
cals which are respectively precipitated by BaCl and AgNO,,
they are almost exclusively the substances sought for by these
reagents in the testing enjoined in the Pharmacopceia.

1t is, of course, useless to attempt any testing without first
making sure that the impurities which are to be sought for in
the material under examination are not introduced by the use
of impure reagents, impure water, or imperfectly cleaned
utensils. All ordinary water, except distilled water, and
sometimes even distilled water itself, will give precipitates
with BaCl or AgNO,.
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a solution of gelatine, produces a leathery precipitate with
the latter acid, but none with the former.

Acid. Hydrochloricwm,

It is essential to dilute it with water before using BaCl as
a test for SO, the chloride of barium being precipitated by
the pure acid in a concentrated state. Sulphuretted hydro-
gen is used as a test for various metals with which it is apt to
be contaminated, more especially iron and arsenic, the former
of which will give a black precipitate if the acid be neutralised
with ammonia after the use of HS. Arsenic yields a yellow
precipitate in a dilute acid solution, but not in an alkaline.
The boiling a piece of bright copper with the dilute acid is a
further test for arsenie, which, if present, is deposited as a
steel-grey film upon the copper. Sulphurous acid is tested for
in the same way as was pointed out in connection with acetic
acid. It is an impurity which by other modes of testing is
easily overlooked.

Acid. Hydrocyanicwin Dil.

Is tested with nitrate of silver for HCI, the cyanide of silver
which is thrown down being entirely soluble in nitric acid ;
any residue which may be left indicates the presence of HCL.

Aeid. Nitricum
Is tested for sulphuric and hydrochloric acids by the use of
BaCl and AgNo,, and requires to be freely diluted to prevent
the precipitation of nitrate of baryta, which is but sparingly
soluble in strong nitric acid.

Aecid. Phosphoricum Dilutuimn

Is tested for nitric acid, which might be present from careles
making, by the addition of sulphate of iron, which forms a
dark precipitate in the presence of a trace of nitric acid.

-
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Ferri et Quine Citras.

The white precipitate which takes place in a solution of this
salt when ammonia is added is quinine, the oxide of iron
remaining in solution; but when caustic soda is added, a
brown precipitate takes place, because peroxide of iron is pre-
cipitated along with the quinine.

Lerri Peroviduwm Hydratuwm.

The absence of a blue precipitate with red prussiate of potass
indicates the absence of protoxide of iron as an impurity in
the peroxide.

Ferri Sulphas.

Sulphate of iron, if entirely free from peroxide, gives a very
pale blue precipitate with yellow prussiate of potass; the
object of the test being to indicate by the paleness of the
colour the comparative freedom from oxidation.

Lig. Bismuthi et Ammonice Citratis.

Solution of potassa and hydrochloric acids both produce
white precipitates in solution of ecitrate of bismuth and
ammonia ; the former being a hydrated oxide of bismuth, the
latter is citrate of bismuth, which though soluble in citrate of
ammonia, is not soluble in solution of chloride of ammonium

or free citric acid.

Potasse Citras.

The absence of an immediate precipitate when chloride of
calcium is added to citrate of potass, indicates the absence of
tartaric acid ; but when the solution is boiled, precipitation
takes place, because the citrate of lime is less soluble in hot
water than in cold. The citrate of lime once deposited, is
only slowly taken up again as the liquor cools ; probably com-
bination with water taking place at the same time.
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This is accomplished by acting upon it with an excess of iodine,
dissolved in water with the aid of iodide of potassium. The
iron, which has been reduced to the metallic state, forms a
soluble iodide, but the oxide remains insoluble, and, after
being washed, dried, and ignited, should not weigh more than
half as much as the original sample of reduced iron, It
1s quite practicable to obtain reduced iron with much less
contaminating oxide than here allowed, but it must be remem-
bered that one object of having iron in this fine state of
division is to insure its ready oxidation, and, if it be reduced
at a low temperature, it is impossible to keep it from absorb-
ing oxygen, which may even be so rapid as to cause its
ignition.

Reduced iron might also be tested by acting upon it with a
given weight of pure iodine, so adjusted that there would
remain a portion of iodine not combined with iron, if the
sample under examination contained the required proportion
of metallie iron.

Lig. Antvmoniz Chloridi.

Sulphate of antimony, treated with strong hydrochloric acid,
evolves sulphuretted hydregen, and becomes chloride of anti-
mony ; but in a feeble acid liquor, chloride of antimony, treated
with sulphuretted hydrogen, precipitates sulphide of antimony,
and hydrochlorie acid is formed, the affinities of these elements
being nearly balanced. To enable this precipitation to go on
satisfactorily, the solution requires to be diluted, but the
liguor of chloride of antimony is decomposed by dilution into
an acid salt, which remains in solution, and a basic salt, which
is precipitated ; tartaric acid is added to the water with which
the liquor is diluted, the tartrate of antimony formed, being a
salt which is not decomposed by water, but which is still
readily precipitated by sulphuretted hydrogen.

In all cases of precipitation, it is most important to take
care that there has been sufficient of the reagent used to pre-
cipitate the whole of the element intended to be thrown down,
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grains or decigrams is to be dissolved in 100 measures of water,
the measures being 10 grains or one gram each, according as
English or French weights and measures are adopted. As the
French weights and measures are very largely used now in
analytical operations, I will use them only for the present.

1t will be readily seen, that if we take an equivalent in
decigrams of an alkali, exactly the 100 measures of the acid
solution would be required to neutralise it ; and if the alkali
contained any impurity, such as water, carbonic acid, or a
neutral salt, so much less of the acid solution would be re-
quired, and the quantity of the acid left after neutrality had
been attained would indicate the percentage of impurity in
the alkali. * If one-half of the sample was impurities, there
would be one-half of the acid left. If the sample contained
only 5 per cent. of impurity, 5 measures of the acid solution
would be left, and so on.

For convenience, it is usual to prepare much more of the
solution than is used for one operation, the solutions thus kept
in readiness being commonly called normal Flg 42,
solutions, or volumefric solutions. 63 grams of
oxalic acid, dissolved in as much water as makes
up the measure to 1 litre or 1000 cubic centi-
metres, constitutes the volumetric solution of
oxalic acid of the British Pharmacopaeia.

To facilitate the making of volumetrie solu-
tions, a graduated bottle is used for dissolving
the reagent, or mixing solutions which are too
strong with the requisite quantity of water.
For the oxalic acid solution, nothing more
is necessary than to put the 63 grams of
erystals into the bottle with sufficient water to
dissolve them, and when solution is com-
plete, to add water till the whole measures
accurately 100 cubic centimetres or one litre. £
The cut represents the usual form of graduated bottle for this
purpose. You will find other volumetric utensils and
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advantage of facilitating the conversion of the quantity required
for the operation with English weights and measures to the
corresponding quantity in the metric system. If the 4454
grains are to be weighed, the change is perfectly simple, namely,
take 44-54 grams ; but if they are to be weighed, why take this
odd number, including a fraction? If we are to estimate it
by measure, it would be more likely to be done accurately by
taking 1087 grain-measures of vinegar to be neutralised by
1000 grain-measures of the soda solution, and then any one
* who might habitually use cubic centimetres would simply
take 1087 cubic centimetres to be neutralised by 100 cubic
centimetres of soda solution, and the two measurements would
naturally be more likely to correspond accurately with one
another than would be the case if a druggist’s ounce-measure
were used for the vinegar and a burette for the soda solution.

In operating upon solids it is usual to weigh an equivalent
in grains, or such fraction of that number of grains as corre-
sponds with the volumetric solution, taking into account the
number of equivalents that may be involved in the decom-
position,

Under the tests for carbonate of potass we are directed to
take 83 grains for the operation, which should require at least
980 grain-measures of the volumetric oxalic acid for neutra-
lisation ; the fact being that it should require 1000 measures,
but a little latitude is reasonably allowed, as the mode of its
production is intended to leave 16 per cent. of water combined
with it, and it readily absorbs more if not carefully guarded.
The use of only 980 grain-measures of the acid solution would
indicate that the salt confained 2 per cent. more water than
the theoretical quantity, or an equal gquantity of some other
impurity. .

Under the head of volumetric solution of bichromate of
potash, we find four preparations of iron are to be tested with it,
and the guantity directed is 20 grains of salt, requiring diverse
quantities of the chromate solution ; and if the quantity actually
needed is less, the deficiency does not so readily convey an idea






LECTURE XXVI.
PHARMACY OF SPECIAL DRUGS,

CINCHONA.

BesIDES the study of the chemical and physieal forces which
form the base of the pharmaceutical edifice, and the processes
of official and extempore pharmacy which constitute the
ordinary superstructure, there is yet another addition to the
building which may be considered the pinnacle of pharma-
ceutical seience, and consists of such a general and eritical
view of all that we have learned as will enable us to detect
the failings in any process, or in the special application of any
process, and devise improvements in the same. This task is
one for which the tyro in pharmaecy is necessarily unqualified,
and which, when undertaken even by those who have grown
old in the art, forces upon them the consciousness of the vast
unexplored. I would wish you to feel that in treating this
part of my subject I do it purely in the spirit of a student.
I speak not as one having authority, but as one who, having
made some progress in his subject, is feeling his way to further
advances.

You might perhaps ask why I, occupying as I do the posi-
tion of a teacher, should come before you proposing to treat
of problems vpon which I cannot speak authoritatively; and
I might reply that I do not know any lesson of greater value
that I could give you than inculcating by my words, and
‘illustrating by my example, the spirit of an investigator in the
field of practical pharmacy. I propose to draw your attention
to the direction and manner in which I think the pharmacy
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question where pure alkaloids and definite salts of the same
are brought into comparison with such preparations of the bark
as naturally possess the variability of the raw material, and,
added to that, will frequently involve a further variability,
depending upon the liability of the preparation to undergo
change by keeping.

The pharmacist’s duty in relation to the preparations of
cinchona will be mainly confined to the testing of the raw
material, the examination of the efficiency of the extraction it
is subjected to, and the examination of his preparations from
time to time to guard against deterioration by keeping, and by
this means he will probably aid in the improvement of some
processes, promote the expunging of others, and in his small
measure expedite the coming of that day when the applica-
tion of remedies will be reduced to a scientific system.

The experiments which form the basis of my present
lecture originated in the endeavour to produce a concentrated
decoction of yellow bark, which, when diluted with seven
times its bulk of water, would produce a bhetter repre-
sentation of the official decoction than the samples I had
met with in commerce, which I had always found deficient
in bitterness.

As a preliminary experiment, decoction of bark was pre-
pared exactly according to the official formula, the degree of
comminution being regulated by a sieve 24 x 24 wires In
the square inch, and of course contained much fine powder as
well as the rough.

The decoction obtained was pale brown and turbid; the
marc was boiled with a second quantity of water in the same
way, and produced a decoction which was darker than the
first, but less bitter, in about the proportion of one to four; a
third decoction still extracted colour freely, but very little
bitterness. The official decoction was reserved for a com-
parison with a concentrated preparation obtained as follows :—

Five oz. fine powdered cinchona was boiled with 10 oz water
(this being eight times the proportion of the British Pharma-
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to eight ounces ; as this refused to pass through filtering paper,
it was set aside for a fortnight, during which time the sedi-
ment became granular, and the liquor began to turn mouldy.
It now filtered without difficulty. The sediment in the filter
was in great measure dissolved by passing 2} oz. of rectified
spirit through it; when the whole had passed through, the
filtrate contained 25 per cent. of spirit, and was clear and brown,
and did not become milky on dilution with water, but was
found to deposit a brown sediment on keeping; after the lapse of
several months, it still continued to give a good representation
of the official product, excepting that it was bright if decanted,
and if shaken gave a brown liquor, not having the milky
appearance of a fresh decoction.

I have desecribed this experiment somewhat in detail, as it
was not very long or complicated, and led to one conclusion
which you may regard as having some practical interest; but
it still left untouched the points which have a deeper import-
ance than simply providing a trade formula.

The questions next to be considered were the proportion of
active matter left in the mare, and the practicability of extract-
. ing them in such a manner as to make them available for use
as decoction or infusion of bark. The experiments evolved from
this consideration were much too lengthy to be quoted in detail,
but we may find advantage in running over the results, and
taking a little closer note of one or two of the more important.

Ten oz of powdered bark packed moist in a percolator,
and water percolated to 80 oz., the last portion of the percolate
was very pale and had /little bitterness; the contents of the
percolator, without being disturbed, were then supplied with
1 oz. diluted sulphuric acid and 3 oz. water mixed. When this
had sunk in, percolation with water continued. As soon as the
percolate began to be acid, it was again strongly bitter; as soon
as this percolate amounted to 80 oz the last portions were
found to have only the small degree of bitterness which cor-
responded to the last portion of the first 80 oz, the totals
~of second percolate being more bitter than the total of the
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Another point ascertained was, that these percolates con-
taining sulphuric acid could be rendered neutral without loss of
bitterness by adding an excess of chalk, and afterwards filter-
ing to separate the sulphate of lime and undecomposed chalk.

Again, we must note that 10 oz. of powdered bark should
by calculation yield 1 pint of concentrated decoction for dilut-
ing 3j. to 3vij., but that the product obtained was nearly
34 times that quantity of liquor of the required degree of
bitterness.

In two other experiments the powdered bark was rubbed
with sulphuric acid and water, and allowed to macerate before
the percolation was commenced. In the first case the liquor
was only added in sufficient quantity to reduce the 10 oz. of
bark to a moist powder, and left thus eight days, when it
began to turn mouldy ; percolation was then commenced with
water only, and followed up with water and acid. 8 or 10
pints failed to exhaust the bark. The yield equalled 3 1b. of
concentrated decoction.

In the second case the bark was mixed with 28 oz. of weak
acid, and allowed to macerate five months, during which time
three separate films of mould had formed on the surface of the
liquor, and then sunk down. It was then submitted to percola-
tion, the sourness of the percolate rapidly decreased, but its
bitterness was not notably diminished when 6 pints had per-
colated. This being evaporated and neutralised, equalled 1
pint of concentrated decoction. The second 6 pints of per-
colate, evidently not so bitter, were unfortunately lost, but not
before it was noticed that the last portion of it was but slightly
bitter. The third percolate was commenced with acid, which
was allowed to remain in contact with the bark for two days
before more water was added to drive it through; when it
came through it was darker, and only slightly more bitter than
the neutral portion which preceded it. From this we note
that the long maceration with acid had brought the alkaloids
into a condition in which they could be entirely, or almost
entirely, washed out with water, but had at the same time
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thus remove the one impediment to the dissolving of the
alkaloids. 1 1b. of finely powdered bark was treated as for
the British Pharmacopceia tincture, the percolation was very
slow, occupying about a week, and the exhaustion might
be supposed to be more thorough than is usually effected in
the making of the official tincture. The mare, after pressing,
retained about 12 oz. of spirit. It was rubbed down with 8 oz.
of water, placed in a percolator, and more water added as the
dropping ceased till 40 oz. were obtained, which were still
bitter and tasted of spirit ; the taste of spirit disappeared when
about 50 oz. had percolated ; the bitterness of the last portion
was about equal to a solution containing 4'; grain of sulphate
of quinine in 1 oz. of water;* the bitterness of the whole 50
0z, when mixed was about equal to a solution containing }
gr. sulphate of quinine in 1 oz. of water.

The percolation being continued with sulphuric acid and
water, again became strongly bitter, about 35 oz percolated,
the average bitterness of which was about equal to a solution
containing § gr. of sulphate of quinine in an ounce of water.
- We have here to note that the successive action of spivit and
water does not veadily exhaust the bark. As the percolate
was beginning to turn mouldy, the percolation was continued
with a mixture of proof spirit 9 oz, diluted sulphuric acid 1
0z.; when this had sunk into the mare, water was again poured
on till 80 oz. of percolate had been obtained, the bitterness of
which equalled a solution of § gr. of sulphate of quinine in 1
oz. of water., 'We must now add to the above note, that catiac-
tion of the bark with spirit first does not leave it in a condition
easily exhausted by percolation of either water or water and
sulphuric acid.

Percolation now became more rapid, and was continued with
acid and water till a further percolate of 110 oz. had been

#] do not regard these comparisons as giving any accurate idea of the
quantity of quinine contained in the percolate, but I give them, as the only
ready mode of conveying an idea of the comparative degrees of bitterness
observed in the various portions of the percolate.

¥
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acidulated with hydrochloric acid, decoction and mare
poured into a small percolator, and when drained percolated
with, first, 1} oz. of acidulated water, and then with another
ounce, the percolation extending over three days; it was then
considered approximately exhausted, and the analysis com-
pleted on that supposition; but for experiment’s sake the
percolation of acidulated water was continued through the
mare, and still extracted a little colour and bitterness, even
after the lapse of a week or more. The quinine was not
estimated in the second portion of percolate. That in the first
weighed 28 grains, and was not quite free from colour.

No one could regard his analysis as quite satisfactory even
for pharmaceutical purposes; if the marc was known to
contain a portion, and though we may say a small portion, we
must also admit that it is an uncertain proportion of the
alkaloids; and as even this imperfect extraction was affected
by the expenditure of four days—one for maceration after
boiling, and three for percolation—no one is likely to under-
take the task as a check upon the quality of the few pounds of
bark, which many retail pharmacists will buy at once ; and
unfortunately, the after part of the analytical process is not so
simple in practice as to tempt us to use it as a method of
examining the quinine value of our pharmaceutical prepara-
tions of cinchona.

This concludes the experiments on extraction as far as I
have carried them. I was desirous of finding a suitable mode
of extracting the whole of the active matters without the
necessity of using both acid and heat (as practised in the
quinine manufacture), and so far I have failed, but not without
some instructive results.

Prior to the commencement of my experiments, I felt
disposed to recommend the discontinuance of either the decoc-
tion or infusion of cinchona, on the ground that it is unnecessary
to retain two preparations which are identical in all respects
but the method of their production ; T now feel more disposed
to advise that both be rejected, and that, if it be thought
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This leaves little doubt that repeated evaporations would
ultimately reduce the whole of the extract to the insoluble
condition, and probably destroy its medicinal value; and it
must be noted, that the evaporation which was not carried to
dryness was not free from this injurious action. T have
noticed the same loss of bitterness in other cases where neutral
cinchona liquors were evaporated to small bulk, but in several
cases, where the liquors contained free sulphuric or acetic
acid, this loss did not take place. We may in this connection
again note, that the dry extract of cinchona of Prussian
pharmaecy “ is said to contain little quinine,” and it would be
mteresting to have observations by other pharmacists relative
to the comparative bitterness of the liquor for liquid extract of
cinchona before evaporation, and a portion of the finished
extract diluted with water to an equal bulk.

It seems probable that evaporation to so great an extent
may cause a considerable loss of alkaloids, and it becomes a
problem whether the preparation could be improved hy
acidulating the liquor previous to evaporation, say with
sulphurie acid, and subsequently removing this by neutralising
with chalk.

I have also noticed in various experiments that the absence
of colour, or the approximate absence of colour, to speak more
eritically, did not indicate exhaustion of the alkaloids, nor did
the more free extraction of colour indicate that bitter principles
were being dissolved. Note the first experiment quoted.

‘We may consider that all the galenical preparations of bark
are faulty as regards extraction, and our next question is, have
any of them special advantages to counterbalance this fault ?

We hear of medical men preferring decoction of bark and
carbonate of ammonia as a tonic to fever patients; but the
solubility of quinine in the presence of ammonia, though not
oreat, is sufficient to enable as large a quantity to be given in
solution in water with ammonia as is contained in the decoc-
tion of bark, and its solubility in ammoniacal spirit is very
considerable ; the ammoniated solution of quinine, quoted in
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the bark, suggests that extraction might probably be effected
more readily by the joint action of spirit and caustic soda,
potass, or ammonia, these reagents adding to the power of the
spirit to dissolve all the matters which may be supposed to
impede the solution of the alkaloid. If thorough exhaustion
were thus readily effected, it would still leave the problem of
reducing the liguor into a condition suitable for administration
or for yielding the alkaloid in a pure form.

It also appears not unlikely that extraction might be more
readily and thoroughly effected than by any of the present
official methods, by the joint action of spirit and acid, say a
long maceration of fine powdered bark in spirit and sulphuric
acid, followed by percolation of water, evaporation to any
required bulk, neutralisation with chalk, and filtration to
yield liguor of einchona less wasteful than the present decoction.

It is worthy of an experiment to ascertain if maceration of
the bark in acetic acid and spirit, followed by percolation with
water, and evaporation to so small a bulk as to remove the
bulk of the acetic acid, would yield an acetic extract, either
fluid or semi-solid, which would give a fair representation of
the active matters of cinchona,
~ The loss of bitterness observed in several of the preparations
by keeping, and the loss observed during evaporation of the
decoction, coincident with the appearance and precipitation of
colouring matter, suggest the need of experiments upon the
stability of official cinchona liquors, there being grounds for a
reasonable fear that the brown deposit which takes place in the
liquid extract of cinchona may indicate a loss of alkaloids,
even though the deposit may not be found on analysis to
contain any.

For the pharmacist to exercise a constant supervision over
his preparations, it is desirable to have some means of com-
parison less tedious than that now adopted, of separating the
guinine. I have made examinations of this kind by taste,
which I think is capable of affording comparisons close enough
for pharmaceutical purposes when the alkaloid in the standard
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say insoiuble residue, but that which was not dissolved by this
treatment, yielded on analysis about 10 gr. of morphia to
each pound of the original opium, which had been weighed in
its moist condition, and in that state contained about 7 per
cent, of morphia. This indicates a good practical exhaustion.
The pound of opium would contain 490 grains of morphia,
of which 480 would remain in the half pound of extract
yielded by the process.

A similar experiment upon the marc of tincture of opium
indicated about 9'3 grains of morphia remaining in the mare
for each pound of opium originally used. This would imply
that spirit produced a more thorough exhaustion of the opium
than water, for though the quantity of spirit used to extraect ‘
1 pound of opium in making tincture, is 104 pints against 6
pints of water used for the same quantity of opium in making
extract, the mode of vperating in the latter case might be
supposed to do more than compensate for the smaller quantity
of solvent used. The action of a solvent in successive portions
is usually much more effective than it is when the same
quantity is used all at once, and the three applications of pres-
sure alternated with the rubbing into a pulp, would, in theory
at least, imply a very thorough extraction of all that the water
is capable of taking up. This difference appears the more
striking when we note that the marc of the tincture as it came
from the press retained 5 of the spirit used, and that portion
was necessarily as strong a solution of morphia as the finished
tincture, and if deducted would reduce the proportion of
morphia not dissolved in the process to about one-half of
that contained in the entire moist marc ; while the marc from
the extract, having been treated by three snccessive portions
of solvent, would at last contain only a liquor of a considerably
diluted character.

The morphia is said to be contained in the opium as a
meconate, a salt which is freely soluble both in spirit and in
water, but the narcotine in the absence of strong acids is but
sparingly soluble in water, though comparatively freely soluble
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in spirit. We may, therefore, suppose that the tincture is
richer in narcotine than the liquid extract. The tincture also
contains resinous, fatty, colouring, and odorous matters which
are present to a much smaller extent in the liquid extract,
the three former because they are less extracted by the water,
and because the portion of them which is taken up by the
watery liquor is again partially precipitated during its evapora-
tion, and at the same time almost the whole of the latter, the
odorous matter, is driven off. It is generally supposed that
the morphia is not diminished by the process the extract goes
through, though I am not aware that conclusive experiments
have been tried upon this point. And if we admit that the
resin and nareotine are objectionable constituents, and ecodeia,
and other principles of a beneficial character, are present only
in small guantities in the ecrude drug, and probably to an
equal extent in the extract, there appears a remarkable dis-
crepancy between the theoretical activity of the extract and
the dose officially indicated.

Turning to the Pharmacopeia, we find the dose of opium is
from } grain to 2 grains, and the dose of the extract is the
- same. Under the head of opium there is a table of its pre-
parations, in which it is stated that one part of extract is
obtained from two of opium, which agrees exactly with my
own observations ; but this being so, what has become of the
activity ¢ We should expect the extract to be double the
strength, and we are precluded from supposing that the dose
has been indicated the same as opium by an oversight or
misprint, because the doses of the liquid extract and wine of
opium are in strict accordance with those quoted for the solid
extract ; nor can we conclude that the variable strength of the
crude drug necessitates its dose being stated as smaller in pro-
portion than that of the extract, because, whatever variability
the opium possesses, is likely to belong in equal degree to the
extract. And the latitude allowed by the Pharmacopeeia in
the morphia value of opium, does not prevent the use of
samples which vary between 6 and 10 per cent. or even more,
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of the drug and its preparation is so imperfect as to destroy
all our confidence in the testimony regarding the quality or
advantages of the preparations we make.

The medical side of this question is so beset with difficulties
that it appears hopeless to wait for improvement till definite
replies can be had to the inquiry regarding the therapeutic
value of the different constituents of opium, or of the entire
drug compared with morphia given in the form of any of its
salts. We can scarcely get agreement or a reasonable ground
for difference of opinion regarding the cowmparative value of
these definite compounds themselves. Fortunately for us, as
pharmacists, this difficult question does not belong to us,
We are impelled, not only as a matter of policy, but as a
matter of necessity, to trust to morphiometry indicating the
true relative value of opium and its preparations, and if by
chance we are mistaken in this supposition, our error can only
be proved when our products have a well-defined morphio-
metric value, as a basis upon which the therapeutic experi-
ments ean be elaborated, and this detection of our error, or
_confirmation of our theory, would be the most important step
in the progress of the pharmacy of opium, or the therapeutics
of its proximate constituents.

Assuming, then, that the value of opium is proportionate
to the morphia it contains, we may at once say that the
British Pharmacopeeia has made a great advance upon all its
predecessors in relation to this subject, inasmuch as it has
defined that opium is to be analysed before being accepted as
fit for pharmaceutical use; but it has stopped short of the
point at which the use of an analysis would have placed the
subject in a tolerably satisfactory position, namely, the giving
io opium and its preparations a fixed morphiometric value.
We are told that 100 grains of opium, by the process of assay
direeted to be used, should yield “ at least six to eight grains™
of morphia. That is, it should yield at least six grains, and it is
implied that seven or eight grains would be quite appropriate ;
but it is neither stated nor implied that ten or twelve grains
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The requirements of a good process are, that it should effect
a thorough exhaustion of the opium in a short time, whether
the sample be soft or in powder; that it should not risk the
loss of morphia after extraction ; and that it should yield the
morphia almost free from 1mpurities.

The official instructions direct us to take 100 grains of
opium, break it down in one ounce of water, macerate for
twenty-four hours, and percolate other three ounces of water.
This involves at the outset twenty-four hours, and then the
time required for percolation, which varies according to the
sample of opium from about twenty-four hours more to two or
three days ; and as the percolate continues to be strongly bitter
up to the end, there is not the satisfaction of knowing that all
the morphia has been extracted. The bitterness still con-
tinuing may result from narcotine, &c.; but it is more satisfac-
tory to have further assurance that there is little or no morphia
remaining in the mare.

It has been recommended to exhaust the opium first with
benzine, to remove narcotine, resin, fat, and caoutchouc, the
morphia being left, and subsequently more readily dissolved
by water; but as this involves the drying and powdering of
the opium, always a tedious operation, it is not available for
the use of any one wishing to buy opium from analysis of a
sample. The operation must be speedily performed, and that
precludes any process requiring drying and powdering.

It has been suggested to treat the opium with lime in the
first place, percolating water through the mixture, but I have
found no advantage from so doing.

Nor does the nse of acid appear to facilitate the solution of
the morphia; it is already in a state of combination sufficiently
soluble, its extraction being impeded by some other cause;
it is probably mechanically protected by the fatty matters, &e.,
which are proposed to be removed by the benzine in the pro-
cess named above. I have tried the combined action of water
and ether, but there are some difficulties in operating satis-
factorily with the two solvents at once, and I finally settled
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water. The watery liquors thus obtained may be finished by
the process indicated in the Pharmacopceia, unless a better
can be adopted; we will now consider the next step in the
official process.

The aqueous solution of opium is placed in a flask with
100 grains of slaked lime and boiled for ten minutes, the
whole is then thrown upon a filter and washed with one ounce
of boiling water.

The object of this proceeding is to separate, in an insoluble
form, the acids of the opium, together with colouring matter
and the bulk of the alkaloids except morphia ; the latter being
pretty freely soluble in lime-water as well as other alkaline
liquors, while narcotine requires acids for its solution. But
though narcotine in its pure state does not dissolve in lime-
water or alkaline liquors, it is far from being satisfactorily
separated in this way. The presence of organic matters
frequently has a considerable influence upon the solubility of
substances which would otherwise be precipitated, and the
constituents of a vegetable frequently very materially aid the

solution of one another; a fact made use of by Battley, who
~ promotes the solution of the resinous principles and others not
freely soluble in pure water, by taking care that the water is
used in small proportion, so that its solvent power is increased
by the presence of a considerable proportion of gum, acids,
alkaloids, or other constituents which are normally soluble in
water; and a fact which is frequently illustrated by the pre-
cipitation which takes place when a strong aqueous solution—
of opium for example—is diluted with water; and so we find
the narcotine which, on theory, we might expect to be
excluded from the decoction with lime, is still there in
considerable quantity, and is liable to be held in solution by
solvents which retain the morphia and colouring matter, and
precipitated by precipitants which throw them down. This
cireumstance very much increases the difficulty of precipitating
the morphia in a pure condition.

The quantity of lime used seems larger than necessary. and

Z
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narcotine, and the brown matter accompanying it, were pre-
cipitated when the acid was neutralised, led me to hope that
this might be accomplished by the addition of acetate of
ammonia and subsequent evaporation to dryness. Any free
hydrochlorie acid in the liquor would decompose a portion of
the acetate of ammonia, leaving acetic acid free, which
would be got rid of by the evaporation to dryness; but
the residue, when treated with water, though neutral to test
paper, still contained much of the colour, a small portion only
having remained insoluble. The dark brown liquor was then
treated with acetate of lead without any precipitation taking
place ; and when again evaporated to dryness, a second small
portion of colour was separated, the acetates of lead and mor-
phia being dissolved in water; the former base was separated
by the addition of sulphuric acid and filtration, the latter
being precipitated by the addition of ammonia as usual, was
accompanied with a large quantity of colouring matter.

In another experiment chalk was added with the view of
insuring neutrality ; and the liquor evaporated to dryness,
failed to get rid of the colour.

The colour and narcotine, however, were found to be more
satisfactorily precipitated by the addition of bicarbonate of
potass to the acid solution, allowing half an hour for their
deposition, filtering, washing a little water through the filter,
adding hydrochloric acid to neutralise the excess of bicar-
bonate ; the morphia is not thrown down by this treatment,
and is afterwards precipitated nearly white by ammonia.

The use of spirit to retain the colour and narcotine in
solution, while the morphia is precipitated by ammonia, has
been advocated by Prof. Procter, and I have found it yield a
brightly erystalline morphia with but little colour. It is
liable, however, to be contaminated with narcotine, unless the
latter body be present in only very small proportion in the
original liquor.

Besides these, I have tried many other experiments upon
the point which it would be tedious to describe, and what I
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tions which we would like to put to them, and to which we
can as yet obtain but an echo for a reply. We note the very
great difference between the residue of tincture of opium and
that of an aqueous liquor, and we are not surprised that it
should be so when we remember that the tincture contains all
the crystallisable constituents of the drug, while the agqueous
liquors reject some of them ; but if we compare the residue of
the sedative liquor, or liquid extract, with the crystallisations
of meconate and sulphate of morphia, we should be disposed
to doubt the presence of either of these two salts, and we ask,
In what state of combination does the morphia exist in the
lignor? The crystals would suggest that it was simply as a
hydrate ; but if so, by what agency is it held in solution? A
point of great interest, upon which I would like to have some
evidence, is the stability of morphia under the treatment the
opium undergoes in the preparation of the extract, or of the
purified tincture recommended by these authors. They inform
us that the crystals obtained from repeatedly evaporated
extracts, differ considerably from those obtained from the
same liquor before the repeated evaporations; and we learn
from them that certain colloid matters (e.g., such as are con-
tained in wine) detract from the crystallisable character of
the alkaloids known to be present ; but we have yet to learn
whether the change effected by repeated evaporations consisted
of the separation of colloid matter in the form of brown
deposit, which at each evaporation is separated as an insoluble
residue, or whether the change is in the acids with which the
alkaloids are combined, or even in the alkaloids themselves.

I am glad to note that the paper is given as a preliminary
research, and the paper which followed the year after was a
continuation, but not a completion, of this interesting subject,
and I hope we shall be favoured with a large addition to these
observations at some future time. I am not surprised that
the writers experience a tendency in the task to expand as

. they progress; I commenced the analysis of opium without
. any desire to make it a subject of study, but the great
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ciples, and excludes those which are ohjectionable. The pro-
cess consists in exhausting opium with cold water, and evapo-
rating to an extract; dissolving this again in a large bulk of
cold water, the resin and narcotine, which were retained in
solution while only a small portion of water was present, are
now precipitated, and after subsidence are separated, the clear
liquor being evaporated again to the consistence of treacle,
and then mixed with a considerable proportion of spirit by
which gummy matters are separated ; the clear solution thus
" obtained being diluted with water till its bulk bears the same
relation to the opium employed, as the bulk of the tincture
which might have been obtained from the same quantity of
the crude drug.

The resulting solution is pale brown, and free from the
characteristic odour of opium, and appears to carry out the
correct principles of pharmacy as applied to opium, except as
regards the one point upon which I have laid most stress:
that is, the quality of the opium from which it is prepared
should be precisely defined, at least as far as regards the per-
_ centage of morphia it contains.

I have already alluded to the particulars which Mr Battley
published many years ago, of the use he made of cold water as
a solvent for the active matters of drugs generally, and perhaps
we might say of opium in particular, though of this point
he does mot precisely inform us. His general rule is to
extract with a small bulk of water, because the water, when
used in about the proportion of two parts to one of the drug,
has a considerable power of dissolving resinous and other
matters together with the gum, &c., and to avoid any consider-
able evaporation, because it renders many of the active prin-
ciples insoluble. These are just contrary to the rules com-
mended by Messrs Dean and Brady for the extraction of
opium ; and I must add, just contrary to what we should sup-
pose Mr Battley had used for the preparation of his liquor of
opium, judging from the microscopical characters possessed by
his liquor, and by the aqueons solutious prepared by Dean












LECTURE XXVIIL

PHARMACY OF SPECIAL DRUGS,

ALoEs.

ALoEs may be said to have irritated the pharmaceutical
rectum for the last thirty years.

We find in the “ Pharmaceutical Journal” for 1842-3 a
commencement of the discussion of the merits and demerits of
compound decoction of aloes, which has gone on with more or
less interruption from that time to this. The decoction has
been many times commended as a valuable preparation,—a
mode in which aloes could be given when it disagreed in the
form of pills,—a preparation, from the administration of
which we could obtain laxative action more resembling the
natural action of the bowels than when exhibited in any other
state. It has been said that in this form a larger dose could be
tolerated, and that it was free from the tendency to griping
which attaches to all the other modes of giving this drug;
and it has been condemned as variable in appearance, variable
in action, unseientific in principle, and only deserving of being
expunged.

Regarding the drug itself, there is likewise a similar contra-
diction in respect to some particulars: the tendency which
different varieties have in different degrees to cause alvine
irritation, the consideration of which properties has led some
authorities to prefer Socotrine aloes to Barbadoes, and the
aqueous extract to either; has also led an authority, no less
than Professor Christison, to give a preference to the Barbadoes
aloes, and to say that only those descriptions of aloes inferior
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phuric acid, air, and water, at a temperature varying between
60° Fahr. and 90° Fahr. DBut the condition of my health
would not allow of my carrying out to indisputable results the
course of experiments I had designed. I place so little confi-
dence in the testimony obtained by using the materials upon
a variety of patients, that I have not thought it worth the
trouble of seeking to follow up the subject in a way which I
could only regard as unsatisfactory ; I, therefore, concluded to
leave the matter to the chances of the future, not doubting
that in course of time there will be found some experimenta-
list with a robust constitution, or some one willing to be a
martyr in the cause of science, of pharmacy, and of aloes ; but
while I am not permitted to do as I had wished with my
subject, there is yet ample room to review the problems which
have engaged pharmaceutical attention in past years, and the
progress that has been made towards a settlement of the
question ; it may be also to note the pertinacity with which
old ideas and old practices are retained, even in the light of
what appears to be superior knowledge, and certainly to note
the difficulty of coming to definite conclusions in relation to
the activity of drugs, even in so palpable a case as regards the
purgative property of aloes. :

The circumstance which first strongly directed my atten-
tion to the activity of aloes and the changes which take place
in it was an observation made in 1869, and to which I alluded
in a former lecture, hut which it will not be inappropriate to
describe more fully now.

A specimen of aqueous extract of aloes, which had been
kept some time, and had become darker than its usual colour,
was examined with the view of ascertaining if, with the
change of colour, it had also lost in any considerable degree its
solubility, and presumably also its fitness for use. 100 grains
were treated with warm distilled water and left 7 grains
insoluble, besides which the warm solution let fall a further
deposit on cooling.

The question naturally arose, What is the medicinal value
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to deposit a sediment at each repetition of the process. The
residue had necessarily become very small, and the deposits had
diminished in even greater ratio, and it was considered un-
necessary to push the process further. Of the original 100
gr,, there then remained 3} gr. of “highly purified” extract
of aloes, which "possessed but little bitlerness, and in that
dose caused no griping, nor any other effect upon the bowels,

In a subsequent experiment on 60 gr. of a new sample of
extract of aloes, similar results were obtained, but the experi-
ment was stopped when 10 gr. of precipitate had been obtained ;
the 10 gr. being made into a mass with soap and divided into
three pills, of which one was found to act as a mild laxative,

The portion of aloes which remained soluble at this stage
was tested in the same way, and 3 gr. made into a pill with
soap proved a little more active than the pills made with the
precipitate, though less active than an equal quantity of aloes
which had not been subjected to this treatment. Perhaps I
can best describe its activity by saying that 3 gr. were about
as active as 4 gr. of the official pill of aloes and myrrh, which
contains only 1§ gr. of aloes.

It seems not unlikely from these results, imperfect though
they be, that aloes is not increased in activity by the conver-
sion into an extract ; but more of that presently.

The next experiment was with the view of obtaining the
change in aloes which takes place in the official decoction, but
not. complicated by the presence of the other ingredients
usually added.

Sixty gr. of extract of aloes rubbed with 30 gr. of carbonate
of potass, and 10 oz. of distilled water, formed a clear solution,
which was not quite so bright after boiling five minutes.
Water being added to compensate for the loss by evaporation,
it was divided into three equal parts A, B, and C.

C, mixed with 1} oz. of proof spirit (to represent the tincture
of cardamoms of the official decoction), looked a little brighter
for the addition,

B, preserved without addition.
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a point of some interest to ascertain if the presence of an
acid would prevent the decomposition of the aloes.

Two solutions were prepared, each by boiling 50 gr. of
extract of aloes in half an oz. of water, and 2 drachms of diluted
sulphurie acid, diluting with 1} oz. of water, and filtering when
cold, and submitting the clear liquors to evaporation at
different temperatures, one being at heats varying up to about
190° Fahr., the other not exceeding 90° Fahr.

In the former of these, as might be expected, the aloes was
soon converted into a carbonaceous mass, a few evaporations
extending over a few days, being sufficient to destroy the
bitterness, leaving a black residue weighing about half as
much as the original extract and void of activity.

The other solution was repeatedly evaporated and dissolved
during a month; it continued of an aloetic brown colour, A
portion was precipitated by the first evaporation, and increased
in bulk with each repetition, but at the end of the month
there was still so much soluble as to impart to a few oz. of
water a clear brown colour and bitter empyreumatic taste.
No experiment was made of the medicinal value of either the
soluble or insoluble portions; the acid in the liquor being
neutralised with chalk, the solution retained its colour and its
bitterness.

A similar solution of extract of aloes was prepared, sub-
stituting phosphoric acid for sulphuric; this acid being
selected on account of its fixity and its freedom from corrosive
action ; the elear solution being exposed to heat varying up to
190° Fahr. After several evaporations, a portion of the extract
separated as a soft clot, differing materially both from the
cindery mass produced by sulphuric acid at this temperature,
and from the powdery sediment deposited in the pure aloetic
solution. The repeated treatment with water and evaporation
being continued for a month, there was still a portion left
soluble sufficient to impart a brown colour and slight bitter-
ness to the water. The change in this case was less rapid than
in that where sulphuric acid had been used, or where carbonate

2 A
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gary for the destruction of the bitterness in the samples I have
purposely exposed. We must probably take the statements as
approximately rather than strictly accurate ; but if we have to
admit that the change effected during decoction is only the
commencement of a series of changes which will go on more
or less rapidly, according to the mode of keeping, and which
would ultimately terminate in a total loss of activity, there
appears good reason for looking upon decoction of aloes as an
unsatisfactory preparation. And if we admit, as the testimony
of some would seem to give grounds for, that there is a stage
in the change at which the bitterness has disappeared, without
a total loss of activity, and at which point they attribute to
the aloes some valuable advantages, we are still in a most
unsatisfactory position, being unable to determine by the taste
or other physical qualities whether our preparation is at this
stage, or has passed beyond it to one of utter worthlessness.

If there is a condition of aloes in which its action is
sublime, it surely is a pity if we cannot perceive that further
change, which converts it from the sublime to the ridiculous.

With the view of testing the value of aloin and the resin of
aloes, I operated upon one pound of Barbadoes aloes according
to the process deseribed by Dr Tildin at the Pharmaceutical
Conference, 1870,

The pound of aloes, not of a carefully selected quality, but
by commercial designation, “good seconds,” was dissolved in
1 gallon of boiling water, acidulated with } ounce of diluted
sulphuric acid; it dissolved freely, forming a nearly clear
solution, which on standing 14 hours, had deposited a soft
resinous mass, which was separated, dried, and weighed 3} oz.

The clear liguor evaporated at about 160° Fahr. to 32 oz,
and set aside to crystallise, showed no change during the
first 24 hours,—in three days a considerable yellow crust had
deposited, which, when collected, strongly pressed, and dried,
weighed 1 oz., and was pale yellow,

The mother liquor, during the next three days, deposited
aloin in a loose condition, which, when finished, weighed 1% oz.
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and myrrh, a standard with the action of which I was familiar,
and which contains 1} grain of Socotrine aloes. It had been
my intention to ascertain how much of each of the prepara-
tions was required to produce pills of a strength equal to
these, and the trials I have recorded were regarded as merely
preliminary to a more careful series, which [ may probably
never perform.

From a general view of my experience, I am disposed
to think that the extract is not more active than the entire
aloes ; there is evidently activity lost when the evaporations
are repeated, and no doubt there is some lost at each evapora-
tion, probably as much during the first evaporation as would
counterbalance the increased activity resulting from the sepa-
ration of the deposit, which has a purgative action below the
average of the entire mass. Any superiority, if such exists,
in the extract, must be looked for in a diminution of irritant
qualities, resulting from the removal of the resin.

In the ‘“ Pharmaceutical Journal ” for September 1842, the
edifor, commenting upon some suggestions for the improve-
ment of decoction of aloes, says that a large portion of the
aloes is soluble in solution of carbonate of potash, without
heat ; that heat effects a change in the soluble comstituents,
““ which are thus rendered to a certain extent insoluble ;” and
he concludes with the suggestion that an infusion should be
adopted instead of a decoction.

A few months later, a similar recommendation is made by
Mr Fisher.

In November 1846, Mr Westall makes suggestions for
improvements which chiefly consist in making it double the
strength, so as to be more alcoholic, and to represent the
official strength when diluted with its own bulk of water. In
the British Pharmacopceia, the aqueous extract of aloes was
substituted for the crude drug in the preparation of the
decoction ; some of the former ecriticisms consequently do
not apply to the preparation as now made.

In the “Pharmaceutical Journal” for August 1868, we find an
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which to correct or to reconcile the discordant statements of
the “ Medical Times ” and Squire’s “ Companion.”

Supposing it to be admitted that aloes in solution in pure
water, and exposed to the air, gradually changes into a less
soluble and less active form ; and that in solution in alkaline
liquors a similar change takes place more rapidly, though
without precipitation in consequence of the changed aloes
being soluble in alkaline liquors, these considerations suggest
a series of questions relative to the permanence of various
other preparations. Does the aloes alter materially in drying
and grinding ? Is the powder liable to become oxidised and
less active by keeping ? Does its degree of dryness materially
affect its permanence in this respect ? Do aloetic pills change
in like manner; and if so, is the change expedited by the
presence of soap or other bodies having an alkaline reaction ?

I have not collected any conclusive evidence upon any of
these points, but I think we may consider the pills with soap
liable to a slow change affecting the outside, but probably not
sufficient to give a noticeable diminution of activity in
ordinary keeping within a few years. The only evidence of
which change that I can offer you is the following :—

A lump of pill of Socotrine aloes having been kept in a jar
for eight months, the exterior was a little darker than the
middle of the lump, and was paired off thinly. Five grains
of these parings, dissolved in two drachms of water, gave a
solution rather darker and less bitter than a similar solution
prepared from the middle of the lump, but yet so bitter as to
preclude any idea of its having lost its purgative qualities.

If it were desirable to do so, probably the addition of a
little caustic alkali to the pill would expedite the conversion
of the aloes into that modification, of which we might enjoy
the privilege of taking six grains without experiencing a sharp
catharsis.

The stability of aloes under the action of strong sulphuric
acid is much greater than that usually possessed by organic
substances of so complex a nature. You will remember the
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pounds and their reactions, There appears to be a great deal
of speculation, groundless speculation I believe I might say,
regarding the advantages of iron in one form or other. The
iron probably acts much in the same manner, and probably
much in the same degree, in whatever form it be given, pro-
vided it is soluble ; the difference observed depending upon
the action of the acid or other body which imparts solubility,
and the other substances which may be administered at the
same time. The stomach is a great leveller ; citrates, lactates,
malates, or tartarates alike yield to its action; and the iron
in combination with them probably acts just the same, what-
ever the organic compound may be.

In the year 1842 Professor Christison, writing of iron and its
numerous preparations, said—* It is much to be desired that
accurate inquiries were made as to their respective qualities,
That the official preparations are unnecessarily numerous, no
one can doubt who looks to the extreme simplicity of the
action of chalybeate remedies. A considerable difference will
probably be found to exist between those where the iron is in
the form of protoxide, and those in which it is present as a
sesquioxide ; and the former are generally, and perhaps cor-
rectly, considered the more active.”

There is no article in our materia medica which has been
administered in so many different forms as iron, and none
which threatens to go on multiplying and replenishing our
shelves with such frightful fecundity.

To stay this plague, to increase the death-rate, and diminish
the birth-rate of iron remedies, is the one thing most highly
to be desired in connection with our present subject. Before
considering the means by which this is most likely to be
accomplished, we must give a little consideration to the
official preparations of iron, and to the more important of
those which are non-official.

Tron itself may be obtained in a state of almost absolute
purity in the form of wire, the soft wire used by wireworkers
being found to contain 999 per cent. of pure iron.
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In the article as purchased, a little excess of hydrochloric
acid is usual, and is desirable. It is also commonly impreg-
nated with nitrous gases, which, though they are evident
enough in the concentrated liquor, are not enough to affect
the diluted solution or the tincture.

The next most important iron compound is the citrate with
ammonia. It is not a definite salt; but there is no difficulty
in defining the proportion of its constituents which is con-
sidered desirable, nor in producing it of constant composition.
The commercial article is not subject to any serious variation,
and its quality is easily ascertained by a series of readily
applied tests.

These three preparations may be considered to stand apart
from all the other preparations of iron in respect to their
superiority, when we view them in all aspects, their well
established therapeutic value, the ease and certainty of their
preparations, their permanence, and the readiness with which
they meet the requirements of almost every combination in
which it is desirable to administer iron—their perfect solu-
bility, and consequent ready absorption, and uniform action.

Peroxide of iron, like the three preceding, is readily and
cheaply obtained of good and uniform quality; but however
good and uniform its composition may be, its action is not so
reliable as that of the soluble compounds previously spoken
of. The condition of the stomach of the patient will, in all
probability, materially influence the activity of preparations of
this class, which are only dissolved in the presence of acid.
It has sometimes been administered in extravagant doses; but
the effects obtained are not proportionate to the quantity given,
but to the quantity which is absorbed into the circulation,
and this in turn will be determined more by the quantity of
acid in the stomach than by the bulk of the material taken ;
but it will be determined also to some extent by the physical
condition of the oxide. If it is overheated and rendered
anhydrous, it is almost inert.

The action of iron upon the system, being essentially slow
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of iron with the alterative properties of an iodide appeared a
happy thought ; but experience does not seem to have justified
the great expectations, and the fashion which prevailed only a
few years ago is now yielding before the newer fashion of
giving iron syrups in which phosphoric or lactic acids are
supposed to develope new virtues in the old base.

The phosphate of iron is, to some extent, a variable salt.
The degree of oxidation it possesses depending in some measure
upon the exposure to the air in the process of washing and
drying. It is not much used except in the form of syrup, in
which state it is not free from liability to further change by
keeping. :

Reduced iron is essentially a variable compound, both as
regards its officially recognised composition, and in a still
greater degree its commercial quality. I do not know any
grounds, chemical or physiological, upon which it can be
expected to possess advantages over the oxides of iron. It is
not more agreeable to take than the latter bodies, and is less
agreeable in effects, in consequence of the unpleasant eructa-
tions which it produces.

Tartarated iron may be dismissed with the simple state-
ment that it does not appear to have any advantages which
the citrate with ammonia does not possess in at least an equal
degree. ;

The tincture of acetate of iron is very unsatisfactory. The
great bulk of the iron separates when the tincture is long
kept, a decomposition which has been more troublesome
with the neutral acetate as now produced by double de-
composition, than was the case in the old method of mak-
ing a similar tincture by macerating peroxide in acetic acid,
in which latter case the acid was usually in considerable
excess,

Liquor of pernitrate of iron is liable to the same species of
deterioration as the tincture of the acetate ; the liquor of the
persulphate, on the other hand, is a permanent and satis-
factory trade chemical, though scarcely itself a pharmaceutical
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crab apples cannot be regarded as of sufficiently uniform
solvent power to insure a good product. And the “Tinet.
Ferri Aurantiaca” which, like the preceding, was official on the
Continent, depended for its efficacy upon the solvent action
which Seville orange juice exerts upon iron filings. It would
be well if our vinum ferri would follow them into oblivion.

If we turn to the list of new iron preparations which we
im'ght hope to find based upon more scientific principles, there
is discovered just the same lack of system and judgment.
Judging of the future by the past, many of the preparations of
to-day and of to-morrow will, in twenty years’ time, be
among the obsolete remedies, which have not improved the
practice of medicine, nor in any way promoted its progress,
unless by illustrating the folly of fashion. Many of them give
trouble at their birth, and some conftinue to do so till they have
passed away.

_The granular effervescing preparations known as citrate of
iron, citrate of iron and quinine, carbonate of iron, and iodide
of iron, form a little family. It were better they had never
been born. Their birth showed but the folly of their parents,
and their decay shows that they did not possess the stamina
for a useful existence.

Iodate of irom, if ever it be successfully introduced, will no
doubt owe that measure of success to a repetition of the
expectations which formed the basis of at least a temporary
popularity for the iodide ; it is said to be definite, stable, and
worthy of further examination.

Malate, lactate, and the syrup of lacto-phosphate have all
been recently advocated ; it may be that they are all improve-
ments upon some unsatisfactory articles which have preceded
them, and perhaps that is the best we can say for them. The
syrup commenced its career by showing a disposition to
deposit its active matter by keeping; and, though it may
be a triumph of pharmaceutical art to succeed in overcoming
that difficulty, it would be a much greater triumph, taking a
comprehensive view of the subject, to attain equally good

2B
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text books say that vegetable astringents are incompatible with
the' iron salts, no doubt because they produce with them a
black, unpleasant-looking precipitate ; but it may be that the
inky-looking mixture is just as valuable as if no change of
appearance had taken place; the tannate of iron being advo-
cated by Benedetti as a chalybeate especially suited to
chlorosis. The _alkaline carbonates are also enumerated
ameng the incompatibles of the sulphate and perchloride
of iron, but the compound iron mixture of the Pharmacopceia
is strictly chemical, and contains these so-called incompa-
tibles; and if we find tincture of iron and aromatic spirit of
ammonia prescribed together, it could only be regarded as
unsatisfactory if the decomposition had been overlooked by
the prescriber, a point which it is often difficult for the

dispenser to determine; the only cases in which it is desirable

~ for the dispenser to question the correctness of the presecrip-

tion are’ where one ingredient unmistakably defeats the
object of another, or developes some source of danger. I have
seen syrup of iodide of iron presecribed in conjunction with

an alkaline carbonate, and, though I had no hesitation in con-
cluding that it was an oversight, I also had no hesitation in
dispensing the mixture as it was prescribed; the action would
not be dangerous, and, indeed, would probably be much
the same as if no decomposition had taken place; but
when' we find perchloride of iron preseribed together with

iodide of potassium, the case is more serious; a decomposition

ensues, liberating iodine, the effect of which, even in small

doses, is not to be trifled with. Keeping these circumstances
before us, it appears’' to be the duty of the pharmacist to
dispense as prescribed all mixtures in which no unpleasant
consequences are likely to result from the decomposition, but
to be prepared at’any moment when the opportunity occurs of
showing by what little modifications the unsightly, unpalat-
able, or inconvenient condition, resulting from decomposition

may be avoided without materially affecting the general cha-

racter of the mixture.
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