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TRANSLATOR'S PREFACE.

Dr. Weyl’s essay which I present in English dress, came into
my possession a couple of years ago, and seemed to me to be of
such practical value in an important department of hygiene, that
I sought permission to translate it, a request which was kindly
and promptly granted by the author. The widespread employ-
ment of artificial colors in articles of food and household use
and the absence of any comprehensive or even positive informa-
tion in English as to their actions on the human system, will
make the publication opportune.

I undertook the translation over a year ago, but the close ap-
plication to my college work and to my duties as Port Physician
of the Port of Philadelphia, during the last fall and winter, has
caused considerable delay.

The introductory articles by Professor Sell and Dr. Weyl ren-
der an elaborate preface unnecessary, but I may speak briefly of
some of the features of the essay which will be more likely to
suggest themselves to an American than to a European reader.

The treatise will be found decidedly more technical than is
usual in articles addressed to medical and sanitary circles in this
country, I foresee that the array of formulz and reactions,
especially the ring symbols of benzene and naphthalene, may
deter many from perusal of the essay, yet the essential matter is
so distinctly set forth that the chemical portion may be passed
by those who are unable to comprehend it. I have deferred a
little of the purely theoretical discussion to the appendix ; but,
of course, I have not felt at liberty to omit any appreciable por-
tion of the text.

The original work contains numerous references by foot-note
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v TRANSLATOR'S PREFACE.

to original authorities. Since these are accessible to few readers
in this country, I have not thought it necessary to repeat the
references in detail.

For the more accurate and satisfactory representation, I have
had engraved a hexagon matrix, types cast from which have been
used in the ring symbols.

It will be a source of gratification to the practical sanitarian to
note the comparatively small proportion of really injurious colors,
for even with some of those which produce marked toxic symptoms
such large doses are required as to make it unlikely that serious
results could occur by accident. The coloring power of these
bodies is so high, as a rule, that almost inappreciable proportions
are required for coloring articles of food, so that acute effects, at
least, are impossible. A manufacturing confectioner of this city,
for whom I make examinations of colors used by him, informs
me that a yellow color sold as auramine, has such high tinc-
torial power that one ounce will color two thousand pounds of
candy to the highest yellow tint required in his business. It is
obvious that the toxic dose of such a body would have to be very
high to render it harmful in such use.

A very interesting feature of the present essay is the summary
of the existing legislation on the topic in the more progressive
countries in Europe. We have here presented almost every
method of reaching the end in view, viz., the protection of the
public health without interfering with legitimate trade interests,
from the practically absolute law-making power of Germany
based on imperial will, to the constitutional system of England,
with its reliance on the merits of each individual case. It is cer-
tain that none of the plans is even approximately satisfactory,
and the problem will be even more difficult of solution in the
United States ; indeed, it seems to me to be unsolvable. Possi-
bly the simplest and most satisfactory method would be to forbid
absolutely the use of any artificial color in certain food articles
with which such coloration is likely to deceive the user as to
quality or condition, and to require in all other cases that the
name and amount of color should be placed on the package.
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Thus, the addition of color to milk, butter, cheese, bread, cake,
noodles, and wine should be absolutely forbidden, since the
object of such addition will be always to deceive the buyer as to
the quality or composition of the material, but candies, confec-
tions and toys are known to be colored, and either the use of
certain colors and none others should be permitted, or the color
used should be required to be indicated on the package. In
this connection it is well to note that the most serious reported
cases of poisoning from colored foods have been those in which
mineral colors were used.

The knowledge that irritative or pathogenic microbes are apt
to be present in any material which has been exposed to air,
leads us to regard as of doubtful value all those experiments in
which endermic or hypodermic application of the colors was
employed without antiseptic precautions, since the results are
complicated by such infection. This is doubtless the case with
the observation of Tardieu, on the poisonous nature of corallin.
The preparation made from the stockings was more poisonous
than the original dye, because it was infected, as would naturally
be the case, with more virulent organisms.

In the preparation of this translation I have endeavored to be
strictly accurate, and yet to avoid the employment of forms of
expression not recognized as good English. 'Some slips will,
however, certainly occur, and further, I cannot hope to escape
some errors in transcription or composition. For all such I ex-
press my regrets in advance.

I again express my thanks to Dr. Weyl for the permission to
translate the essay, and hope that it may assist in diffusing accu-

rate information on a topic of much practical sanitary moment.
H. L‘

715 Walnut St., Philadelphia, August, 18g2.






PREFACE.

Most civilized communities have considered it advisable to
regulate the use of colors in food preparations and other house-
hold articles. It appeared to me, however, after much investi-
gation, that the experimental basis for such enactments, notably
as concerns coal-tar colors, is insufficient, indeed, in some re-
spects, wholly wanting. The present contribution is intended
to include a synopsis of such information as was already attain-
able, but more particularly to present new material which may
have valuable bearing on the framing of restrictive laws. Prac-
tical application, therefore, is the especial purpose of this re-
search. The method of presentation must be adapted to the
fact that the essay is addressed to both physicians and chemists.
Physicians will desire some general views of the chemistry of the
colors, since this part of the subject is as much neglected by them
as the principles of experimental pathology and toxicology are
neglected by chemists. I trust I have done justice to each class,
in that T have not been too medical for the chemist, nor too
chemical for the physician. In exploring along the contiguous
territory of two sciences it is not easy to escape such mistakes.
The collection of enactments and regulations, as far as accessible
to me, will be found useful. The names and properties of the
colors are given in some detail, while the method of preparation
is but briefly outlined. That such investigations as the present
are rather a source of satisfaction than of anxiety to the color-
making industry does not need argument.

[ offer, therefore, to my professional brethren far and near, this
first contribution, not without asking for myself some indulgent
consideration of it, by reason of the difficulties attending the
task.

My thanks are due to C. Liebermann, E. Salkowsky, and N.
Zuntz, for affording me the facilities of the laboratories under
their charge. W.

vii






CONTENTS.

HI1STORY AND GENERAL APPLICATIONS, . . . . . « . .
Preparallnrj-(:!uﬁs1ﬁcalmn—Nnmeuc]mure—Commermnl fnrms
—Uses —Dyeing, Mordanting and Printing— Fastness— Detec-

tion.
50 ) () bRl B o o) et LA e SR R B e
NON-POISONOUSSEOLORS, W % ol & s s Sha e,
Laws RecuLATING THE Use oF PolisoNous CoOLORS, . . . . .

APPENDIX—LEGAL ENACTMENTS CONCERNING THE UsE oF COLORS
IN THE PREPARATION OF Foup, . . . . . . o
Germany—England—France—Italy—Austro- llungar}r

SCOPE OF THE I NVESTIGATION Sttt o ko s

BIII-I:.T[.IGDSI l. L + * * . ] . ] 5 * r * 3 * * * ¥ # - * - "
Selection of Colors—Selection of Animals—Manner of Adminis-
tration— Diagnosis.

NiTROsS0-COLORS, . . . . . T
I}tmtmrcsorcmul—Nﬁphthnl t’_xreen I!

MNITRO-COTLORS; & v vl s o e i :
Picric Acid — Saffron- Euhstltute — "vlartms YE tlmﬂ ~—-Naphlhu1
Yellow S—Brilliant Yellow—Aurantia—Other Nitro-colors.

Az0-CoLORS—CHEMICAL CONSIDERATIONS, , ., . . SRR e S
Historical —Production—Materials Employed, Decompositions
and Transformations—Solubility, Color, Deportment with
Fibres—Typical Reactions—Commercial and Scientific Des-
ignations—Classification.

CIBSERY ATTONS O ANIMALS, 5ie il I et e e e -
Records from other I.xperlmcnters—-Wnyls Researches — Bis-
marck Brown—Soudan I—Metanitrazotin—Paranitrazotin—
Orange 1I—Ponceau 4 G B—Archil-substitute—Chrysoidin—
Diphenylamine Orange—Metanil Yellow—Azarin S,
1X

PAGE
17-22

21-31
31
31-34

35-53

54-60

61-66

66-96

g9b-114

114-134






INTRODUCTION.

Thanks to the co-operation of theoryand practice, the coal-tar-
color industry of Germany has conquered the world, and in-
asmuch as new and improved methods are continually being
devised, will be able to maintain its pre-eminent position. As a
result of this steady work, we find the list of colors constantly
increased by new products which enter into competition with
those already in the market.

Consumption must stand in some relation to production if
satisfactory results are to be obtained, and trade interests stim-
ulate endeavors to secure new uses for the growing supply. It is
not surprising, therefore, that the applicability of these colors to
food preparations has suggested itself. Whether these bodies are
adapted to such uses, and whether they may be constantly taken
into the system, even in small doses, without disturbing the organ-
1sm, are questions of great moment in public hygiene; questions
which hitherto could not be answered, for want of satisfactory
information. For this reason the present essay of Dr, Weyl is
especially welcome.

The author has made a valuable contribution toward determin-
ing the physiological relations of those colors applicable to foods,
and his work does him much credit, even though, as he points
out, experiments on animals cannot be unreservedly applied to
human beings.

An especial recommendation of the work is that the author
has sought to discover the relation between chemical composi-
tion and physiological action, an undertaking which, carried out
fully, may make it possible thqt the expert will be enabled to
indicate the action of each group instead of that of individual
colors.

X1



x11 INTRODUCTION,

Assured that the author himself will further pursue the path he
has opened, a hope must also be expressed that others may soon
find it opportune to assist in the difficult work of this investi-
gation.

Our thanks are due to Dr. Weyl, not only for presenting to us
a conspectus of the most interesting features of each group, but
also, for a summary of the existing legislation of these matters,
in the principal civilized States of Europe.

It is to be hoped that the work will find favorable reception in
all circles which are interested in these questions. S.

Berlin, October, 1888,



THE-CORL-TAR -COLORS:;

GENERAL PART.

HISTORY AND GENERAIL APPLICATIONS.

Preparation.—When coal-tar, the source of the coal-tar
colors, is subjected to fractional distillation, products, technically
known as raw materials, are obtained, among which are benzene,
toluene, xylene, naphthalene, anthracene, phenol and cresol.
The color-maker transforms these into intermediate products, and
then into colors. For example, from benzene and toluene, are
obtained by the action of nitric acid (nitration) the intermediate
products, nitrobenzene and nitrotoluene, By reduction, aniline
(amidobenzene) and toluidine are formed. By oxidation of a
mixture of aniline and toluidine, a dye-stuff, rosaniline, is pro-
duced, which belongs to the aniline colors proper, or triphenyl-
methane derivatives. So also, naphthalene—raw material—
yields naphthol—intermediate product—which united with
diazobenzene chloride—the latter obtained from aniline by the
action of nitrous acid—gives rise to an azo-color. Phthalic acid
(intermediate product) united with another intermediate product,
resorcinol, forms the dye called fluorescein, which belongs to
the phthaleins. The best known of these is eosin—tetrabromfluo-
rescein. The highly important dye known as alizarin is derived
from anthraquinone, the latter being obtained from anthracene.
Other classes of colors have also been recognized, such as safran-
ins, indamines, indophenols, etc.

Classification.—The various colors were at first merely
designated as red, green, yellow, etc., coal-tar colors. Later

2 17



18 THE COAL-TAR COLORS.

they were named according to source, as aniline, phenol, and
naphthol colors. Subsequent research has elucidated the atomic
structure, and rendered possible a classification in natural groups
based on the chemical constitution. The following are some of
the most important groups, with examples of each:
I. Nitroso-colors. Naphthol green B, solid green.
II. Nitro-colors. Picric acid, Martius’ yellow, naphthol
yellow S, aurantia.
ITI. Azo-colors. Aniline yellow, Bismarck brown, Biebrich
scarlet, fast yellow, fast red, tropzolin.
IV. Triphenylmethane colors (anilines, properly so called),
fuchsin, malachite green, Victoria green.
V. Rosolic acid colors. Corallin, rosolic acid.
VI. Phthalein colors. Eosin, erythrosin.
VII. Anthracene colors. Alizarin, alizarin orange.
VIII. Indigo colors. Indigo.
IX. Quinoline colors. Quinoline yellow, cyanine, chrys-
aniline,
X. Indophenol colors. Methylene blue.
XI. Azine colors.  Safranin, magdala red.
XII. Aniline black.

The characteristics of these groups will be given in the Special
Part. Thesedyes deport themselves in part as acids (acid dyes),
partly as bases (basic dyes), and in part as indifferent bodies
(neutral dyes). Indigo belongs to the last group. Among the
acid colors are the nitrated and sulphonated bodies, such as pic-
ric acid, oranges, ponceaux, and all nitro-colors. Basic colors
are salt-like combinations of color bases with acids, e. g., fuchsin
and methylene blue, and are precipitated by tannin or picric acid
in the presence of sodium acetate. Acid colors are mostly in-
soluble in water, but dissolve in alkalies.

Nomenclature.—The trade names of the coal-tar colors are
mostly fanciful, since the scientific titles are cumbersome and
difficult to remember. Thus, tetramethylthionine hydrochloride
is called methylene blue; aurantia is hexanitrodiphenylamine ;
wool-black is the sodium salt of sulphazosulphobenzeneparazo-
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tolyl-3-amidonaphthalene. A color may have various names :
crocein orange, ponceaux 4 GB, and brilliant orange, are iden-
tical. The terms Bismarck brown, phenylene brown, Manches-
ter brown, and canelle, refer to the same color. Different
colors are often designated by the same name, especially with
a view of *substituting a cheap for a costly product. In this
way, according to Kertész, the low-priced Martius’ yellow is
called naphthol yellow S, although the latter name belongs to a
more expensive preparation. Finally, mixtures of familiar colors
necessary to produce peculiar tints are frequently sold under
new names, with deceptive intent. Cardinal, for example, is a
mixture of chrysoidin and fuchsin.

Commercial Forms.—Coal-tar colors are offered by dealers
either in the form of paste or powder. They may be soluble in
water or alcohol, or both. Insoluble colors find obviously but
limited application, but it has become possible by special treat-
ment to render them soluble. This takes place, for instance, by
the action of sulphuric acid (sulphonation), or when azo-colors
are converted into bisulphites. The commercial colors are often
mixed with dextrin, sodium sulphate, sodium carbonate, or am-
monium chloride. This so-called conpage (reduction) is rarely
done with fraudulent intent, but generally for one of the follow-
ing reasons:—

The method of preparing a color does not always yield the
same tint; the product may be now lighter, now darker, perhaps
due to slight differences in the temperature during the process,
or in the subsequent drying. Since, however, the dyer requires
that a certain color shall yield a definite shade when a given pro-
portion is employed on the fabric, the manufacturer must reduce
the strength of the more highly-colored product. Furthermore,
the dyer is accustomed to employ considerable weight of the
materials, since it involves less variation from loss or error when,
for example, 2000 to 2050 grams are employed, than when only
from 100 to 110 are to be weighed out. Hence the manufacturer
reduces considerably the strength of the dyes of high coloring
power. Finally, the prices may be made lower for the more
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extensively diluted articles. In general, the coal-tar color-maker
strives to furnish pure articles, and we must not forget that small
admixtures of foreign substances are unavoidable. The traces of
salt, lime, etc., are without significance. Injurious impurities,
such as arsenicum, lead, etc., are scarcely found at the present
time in coal-tar colors of German manufacture. :

Uses.—The natural colors formerly employed by the dyer,
have gradually given way, in great part, to the more convenient
and cheaper artificial products. There are hardly any dyed ma-
terials now in the market in which coal-tar colors are not used.
Of course, their prime use is in dyeing the textiles, silk, wool,
cotton, hemp, etc., but they are largely used to color various
other animal and vegetable products, among which may be men-
tioned, hair, feathers, leather, bone, ivory, wood, straw, leaves,
flowers, paper, soap, and ink. Finally, foods, such as butter,
cheese, noodles, confectionery, wines and liquors, are colored
by these bodies. The staining of microscopical preparations
by means of coal-tar colors has been of great value in scientific
investigations,

Dyes that are absorbed directly by the fibre are called sué-
stantive dyes; among these are fuchsin, safranin, and Bismarck
brown. Those that require the fibre to be impregnated with
some substance are known as adjective dyes. The material used
1s called the mordant, and its action is due to the formation of
an insoluble compound between the fabric and the color. When
a metallic salt i1s used as a mordant, the insoluble compound is
called a lake. Among the familiar mordants are lead, copper,
and chromic acetates, alum, zinc chloride, and tartar emetic.
Turkey-red oil—produced by the action of sulphuric acid on
castor oil—tannin, starch, and white of egg are frequently used.
Mordants are important in the dyeing of wvegetable fibres,
notably cotton. Recently, however, some azo-colors belonging
to the Congo-red group have been obtained, which give fast
colors on cotton without mordanting.

Dyeing, Mordanting, Printing.—The dyeing of textiles
depends, as is generally known, upon the production of a chem-

SR S
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ical combination between the color and the fibre. A given
color does not necessarily color all fibres. Cotton is not
dyed by alkali blue, naphthol yellow, or acid magenta,
while silk is easily colored by them. Picric acid dyes animal
fibres readily, but can be attached to vegetable fibres only by
the aid of a mordant. Textiles can be dyed either in the yarn
or in the piece. For printed goods the procedure is as follows:
The color is mixed with starch paste, tragacanth, or some other
suitable thickening material, the mordant being often incorpor-
ated at the same time. The mixture is imprinted on the goods
by means of rollers, and the tissue subsequently steamed, by
which the insoluble compound between the fabric and dye is
formed ; this then will remain after rinsing and soaping. Pat-
terns can be produced upon cloth in two ways. Either the
proper portions of the tissue are protected by the imprinting of
materials which prevent the dye from adhering, which method is
known as reservage, or the entire cloth is dyed, and then cer-
tain portions are removed by the application of some decolor-
izing material, this latter method being known as enlewage.
These methods are especially applicable in calico printing.

Fastness.—A color is said to be ¢ fast’ when it is un-
affected by various external influences. Obviously, this quality
concerns especially the dyed colors. The dyer recognizes colors
as fast to light, to washing, to moisture, to scouring, to the action
of soap, acids, and alkalies. Nearly every organic color is more
or less rapidly bleached by light. Wool, for instance, dyed with
picric acid acquires, after a few days’ exposure to light, a brown-
ish tint, while alizarin is one of the fastest of colors. Alizarin
blue and Congo red are almost perfectly fast to washing, when
on cotton, while eosin 1s easily removed by the same means.
Fastness to scouring concerns such articles as require treatment
with alkaline solution, e. g., stale urine mixed with ammonium
carbonate. By such treatment, oil and gelatin are removed,
and a felting of the fibres brought about. Acid green is toler-
ably fast to scouring ; still better are alizarin blue and rosaniline
blue.
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Detection.—The recognition of the coal-tar colors on fabrics
and in food offers so many difficulties, in many cases at least,
that even expert chemists are not always able to get satisfactory
results. The difficulty originates partly in the fact that there are
a great number of these colors, partly because the amount of color
used 1s, as a rule, owing to the high tinctorial power, very small.
It is, therefore, best in such investigations to employ consider-
able amounts of the material to be tested.

For methods of recognizing the various colors, see the Special
Part of this work and the authorities cited.

POISONOUS COLORS.

Non-poisonous coal-tar colors may be rendered injurious by
admixture with poisonous substances. Medical literature fur-
nishes us with an imposing array of cases of poisoning by “ ani-
line colors,”” in most of which fuchsin or similar colors are
concerned. When the manufacture of aniline colors was first
introduced, toward the close of the sixth decade of this century,
the poisonous quality of these bodies was unquestioned, in view
of their derivation from so poisonous a body as aniline. It was
natural to assume that the deleterious properties of the parent
substance should be transmitted to the derivatives. The first ani-
line color manufactured on the large scale was mauvein, which
Perkins prepared in 1858. Fuchsin, discovered by A. W. Hof-
mann 1n 1858, was the second color, and was first made on a com-
mercial scale by Verguin, in Lyons, in 1859. At that date a kilo
of the color was worth about 1200 marks; in 1866, so marks.
The first investigations into the effect of fuchsin and its congeners
upon the animal organism seem to have been made by Sonnen-
kalb. The colors examined, aniline red and aniline blue on silk,
and fuchsin, were found to be non-poisonous. Sonnenkalb, how-
ever, pointed out that they might become poisonous by reason of
impurities such as arsenicum and mercury, which were employed
n the process of manufacture. To such impurity he ascribed the
case first reported by Friedrich and subsequently so frequently
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quoted, of apparent poisoning in a young man who was for two
months engaged in packing aniline colors, Lyyons blue, light blue,
and fuchsin Nos. 1 and 2. I doubt if this case was due at all to
the work in which the patient was engaged.

Sonnenkalb confirmed the correctness of the general opinion
as to the poisonous nature of arsenical fuchsin. In this category
belongs also the case of poisoning by arsenical fuchsin observed
by Clemens, in which a girl engaged in embroidery work per-
mitted the red silk thread to glide constantly over the same point
on the finger until a narrow incised wound in the skin was de-
veloped, from which arose phlegmonous inflammation, which
spread over the hand and forearm.

In consequence of the fact that, about the year 1860, it became
known that many French wines were being extensively colored
with fuchsin, the French investigators were especially active in
studying the effects of this dye on the animal organism. In the
experiments of Clouet and Bergeron, dogs were found to bear
without injury daily doses of 2o grams of fuchsin, and a man
took in the course of a week a total of 3.5 grams without noting
any inconvenience. Clouet and Bergeron therefore regarded
fuchsin as harmless. It is uncertain whether the fuchsin em-
ployed by Feltz and Ritter,* which gave rise to diarrhecea and
albuminuria, was pure.

As is known, Coupier | discovered a method of making fuchsin
without the use of arsenic acid or mercuric oxide, by employing
nitrobenzene, which, although very poisonous, is volatile and can
be easily driven off. Grandhomme fed two rabbits for several
weeks with fuschin prepared by the Coupier-Briining method,
administering daily o.5 gram with 5o grams of barley. The
animals remained in good health and the urine contained no

— —_—

¥ In Cazeneuve's work, p. 43, is a review of what seems to be rather an

inexpert research by Poincaré on the effect of various coal-tar colors on the
animal organism.

+ The Coupier-Briining fuchsin was for some time called * nitrobenzene
fuchsin.”
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albumin. After an interval, 15 grams of fuchsin and 15 grams of
barley were mixed and fed during two weeks. No disturbance in
the condition of the animals was noted. Subcutaneous injection
of a one per cent. solution once or twice daily had also no effect.
Similarly, a hen, which had eaten for three weeks oats colored
with fuchsin, was in good health. In entire accord with all in-
formation concerning the harmlessness of pure fuschin are Grand-
homme’s interesting observations among the workmen of the
Héchst Color Works. In the fuchsin department, 52 workmen
were employed, of whom—

6 had been working there from 3 to 4 years,
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None of these men suffered either from diarrhcea, colic, or
disturbance of the urinary secretion, although daily breathing
the fuchsin dust. Tests of the urine, made on Saturday evening
after the entire week’s work, showed absence of albumin. Fur-
ther, investigations as to the effect of pure fuschin in cases of
heart and kidney disease showed the entire harmlessness when
taken into the stomach.

Finally, it is now and then asserted that skin diseases have
been brought about by garments dyed with fuchsin and similar
colors. In the notice of Bruce's case—cutaneous eruption fol-
lowing the wearing of a red-dyed chest-protector—no account
is given of any chemical examination of the color. The case
of skin disease reported by Viand-Grand-Marais, of Nantes,
which appeared during the wearing of an amaranthine and
violet-colored woolen shirt, was ascribed to a dye which,
according to the authority, showed by Marsh’s test only small
amounts of arsenic.

The above facts justify the view that pure fuchsin is non-
poisonous : the poisonous action of the commercial color is due
to arsenical compounds. According to Grandhomme, aniline
blue, aniline violet (dahlia), and malachite green are also non-
poisonous,

=,
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A similar statement seems to apply to corallin. Tardieu re-
garded this as poisonous. Itis produced by heating phenol with
oxalic and sulphuric acids ‘¢ to 120-130° C.”” The crude melt,
which presents itself as a dark red resinous mass with metallic
lustre, is known as yellow corallin. The pure color obtained
from yellow corallin is called aurin. On account of their
fugitive character, red and yellow corallins are not much used
in dyeing, but are employed in the printing of calicoes and
woolens. Red corallin, also known as p@onin, is produced by
treatment with ammonium hydroxide under pressure. Tardieu,
has reported eight cases in which the wearing of stockings dyed
with corallin was attended by the development of a vesicu-
lar eruption. He undertook, in ‘conjunction with Roussin,
two series of experiments. In the first, red corallin obtained
from Persioz, was injected into the stomach. The majority
of the animals died. In the second series, Tardieu used the ex-
tract from the suspected stockings. The animals died more
quickly than in the first series. Weickert pointed out that the
corallin was administered in alcoholic solution. The post-
mortem indicated alcoholic poisoning, but it does not appear
why the extract from the stockings was the more poisonous.
Moreover, Weickert’s trustworthy researches have proved the
entire harmlessness of the red corallin made by Wiirtz of Lieb-
enau, whether administered endemically, hypodermically, or by
the stomach. The men engaged in preparing and putting up
the corallin in the Wiirtz factory were in good health, although
the skin of the hands was intensely colored. From these facts
it appears that pure corallin is non-poisonous. In all proba-
bility, the eruption that attended the wearing of the stockings
was due to an arsenical mordant. The German law, relating to
the use of injurious colors, ete., restricts the use of arsenical
mordants to such proportions as will give not more than o.coz
gram to 1oo sq. cm. of the finished goods. It is known that
.the workmen in color-printing departments are most likely to be
affected. I may note some observations made in the extensive
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cotton-spinning and printing establishment at Zawiercie, for-
merly operated by A. & B. Ginsberg, for the report of which I
am indebted to Mr. Ginsberg, of Berlin. Workmen dealing
with sodium arsenate and other arsenical preparations, especially
in the damp rooms of the dye-house, in which they worked all
day in wet clothes, suffered from swelling of the hands, feet, and
testicles. Dermatitis and a pock-like eruption occurred which
necessitated removal of the patients to the hospital. In conse-
quence, the use of arsenical mordants was discontinued and
without disadvantage to the operation of the establishment.
Landrin, Babaut, Bourgopgnon, Chevreul, and P. Guyot agree
with Weickert. However, it seems, as Sell has pointed out,
commercial corallin occasionally contains phenol. For this
reason, the German law of July sth, 1887, places corallin among
the prohibited colors. According to Zulkowsky, rosolic acid
(methyl-aurin) is obtained by the oxidation of cresol (methyl-
phenol) by arsenic acid, in the presence of sulphuric acid. If
this method should be actually used, as to which I have no
knowledge, commercial rosolic acid might contain arsenicum.
In this connection, the remarkable case of hyperidrosis, re-
ported by Grandhomme, should be mentioned. In the Héchst
dye-works, at various times from 1874 to 1882, many workmen,
in all 47, most of whom worked in the eosin department, were
affected as follows: After a varying period, the men were
seized with pain in the finger tips and ball of the thumb, and in
three cases abscesses were formed. In every case the perspiration
was so abundant that drops fell from the depending hands.
The general health did not seem to be disturbed and the per-
spiration showed no abnormality either in odor or appearance.
Recovery took place in about sixteen days. The cause of the
affection 1s not definitely known. Possibly, it arises from some,
as yet unknown, admixture in the wmaterial, possibly, from the
use of strong chlorated lime solution for cleansing the hands.
At-any rate, the cases have become less frequent since the use
of such strong solutions has been interdicted. The eosin itself
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cannot be the cause, since those engaged in packing it are in no
wise affected. Dr. P. Seidler has kindly communicated to me
the note of a case of hyperidrosis which affected a chemist of
his acquaintance. The patient had been in the dye-works of
Bayer & Co., in Elberfeld, and had used very strong chlorated
lime solution for cleaning his hands. Grandhomme’s view as to
the cause of the malady is, according to this, confirmed. I am
now investigating this subject.

A critical review of the existing literature shows that trust-
worthy evidence of poisoning by pure aniline colors is not at
hand.*

In all probability, the cases in which the color has been sus-
pected, have arisen from admixture with arsenical compounds, or
the use of arsenical mordants. The following additional con-
sideration confirms the view as to the harmlessness of pure
anilines.

The general condition of the health of those engaged in coal-
tar color factories weighs against the harmfulness of these colors.
If the aniline colors, and artificial colors in general, were as
poisonous as is often gratuitously assumed, those engaged for
long periods in the manufacturing or handling the same, or
otherwise brought in close contact, ought to be frequently affec-
ted injuriously. Of course, the products and by-products of the
processes bring about, frequently, both acute and chronic poison-
ing. It would, indeed, be surprising if those who are engaged
in the manufacture of benzene, nitro-benzene and similar bodies,
should not be more affected by them than those who may have
but seldom, perhaps only once, even seen such materials as
specimens in a cabinet. Nevertheless, Grandhomme states that
in the extensive factory at Héchst-on-the-Main the proportion
of sick among those who are concerned in manufacture of the

* For a small number of cases of poisoning by picric acid, see the Special
Part,








































































































































































































































































































































































































































































