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Preface

Color has been a fascination for individuals for a long
time. The book is intended as a reference guide for dyes
used in biology, chemistry, histology, cytology, medicine,
microscopy, and all color- and medical-related allied
fields.

Even though the use of biological dyes is widespread, it
is growing rapidly, and has exploded in the last decade,
there is no book available in the market directly on these
dyes that provides information, such as CAS registry
numbers, safety/toxicity data, and various applications,
in one source. Hence, there was a need to publish a book
that provided an immediate incentive for compiling the
notes to update the scientific community with the wealth of
information on biological dyes and stains. The dyestuff
literature, particularly on biological dyes and stains, is
largely in patents. This book, as a reference handbook,
provides systematic and up-to-date library of information
on 200 + biological dyes and stains. The book is compiled
as a resource guide for biologists, chemists, histologists,
cytologists, medical professionals, and nonchemists in
industry as well as in university.

Biological dyes and stains are arranged alphabetically
by the most commonly used name. Again, the choice of
primary name is somewhat arbitrary, but an effort has been
made to strike a balance between names that are easily
recognizable and names that are chemically informative.
The detailed information on each biological dye or stain is
covered in the following order: CAS registry number,
chemical structure, CA index name, other names, Merck
index number (Merck Index 14th Edition, 2006), chemical/
dye class, molecular formula, molecular weight, physical
form, solubility, melting point, boiling point, pH range,
color change at pH, pK,, absorption (Ay.), emission
(Amax), synthesis, staining applications, biological applica-
tions, industrial applications, safety/toxicity, certification/
approval, and references. Where there are discrepancies
between different values, the author has used his judgment
on selecting the most likely value.

Numerous recent references have been provided on
various synthetic methods, staining applications, biologi-
cal applications, industrial applications, and safety/toxicity

data. Space and format limitations prevent giving all the
references for each dye. This is the first ever book that
provides safety/toxicity data with reference to acute toxi-
city, aquatic toxicity, carcinogenicity, cytotoxicity, chronic
toxicity, ecotoxicity, genotoxicity, hematotoxicity, hepato-
toxicity, immunotoxicity, microbial toxicity, mutagenicity,
nephrotoxicity, neurotoxicity, nucleic acid damage, oral
toxicity, phototoxicity, phytotoxicity, skin toxicity, repro-
ductive toxicity, and so on. The book also provides Bio-
logical Stain Commission (BSC)-certified dyes and Food
& Drug Administration (FDA)-approved dyes.

Several appendixes have been provided at the end of the
book for scientists to conveniently and easily find a dye as
per their need. These appendixes include CAS registry
numbers, BSC-certified dyes, FDA-approved dyes, metal
indicators, nucleic acid stains, organelle probes, and pH
indicators.

Omissions as well as errors of fact and interpretation are
inevitable in dealing with so vast a subject as biological
dyes. I shall be glad to have my attention drawn to errors
and to incorporate suggestions for improvement when a
revision becomes possible.

I express my profound respect and appreciation to my
guru/mentor/advisor, Prof. D. W. Rangnekar, who brought
me to this wonderful world of color science in the Dyestuff
Technology Department of Mumbai University Institute
of Chemical Technology (MUICT), where I laid the
foundation stone for my research career in dye chemistry.

It is my pleasure to make grateful acknowledgement to
Dr. Alan Fanta, Dr. Ganapati Shankarling, and Dr. Jeffrey
Talkington for their extremely useful discussions, encour-
agement, and inspiration.

Words are inadequate to express my sincere apprecia-
tion for my wife Madhuri and daughter Anika. It would not
have been possible to write this book without their en-
couragement and patience. It is a great pleasure to express
my gratitude to John Wiley & Sons, Inc. for giving me an
opportunity to write this book.

R. W. SaBNIs

E-mail: ramsabnis @yahoo.com
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ACID FUCHSIN

CAS Registry Number 3244-88-0
Chemical Structure

S0, SO;Na

HoN NH;

CHa

SOsNa

NH,

CA Index Name Benzenesulfonic acid, 2-amino-5-[(4-
amino-3-sulfophenyl)(4-imino-3-sulfo-2,5-cyclohexadien-
1-ylidene)methyl]-3-methyl-, sodium salt

Other Names Benzenesulfonic acid, 2-amino-5-[(4-
amino-3-sulfophenyl)(4-imino-3-sulfo-2,5-cyclohexadien-
1-ylidene)methyl]-3-methyl-, disodium salt; C.I. Acid Vi-
olet 19; C.I. Acid Violet 19, disodium salt; Rubine S; Acid
Fuchsine; Acid Fuchsine FB; Acid Fuchsine N; Acid
Fuchsine O; Acid Fuchsine S; Acid Leather Magenta A;
Acid Magenta; Acid Magenta O; Acid Violet 19; Acid
fuchsin sodium salt; Acid rosein; Acid rubin; Acidal
Fuchsine; Acidal Magenta; Albion Acid Magenta; Andra-

REFERENCES
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deindicator; C.I. 42685; Fuchine Acid Photo Grade;
Fuchsin S; Fuchsin acid; Fuchsine acid; Kiton Magenta
A; Triacid Magenta; p-Fuchsine acid

Merck Index Number 107
Chemical/Dye Class Triphenylmethane
Molecular Formula C,oH;7N3Na,0gS;
Molecular Weight 585.54

Physical Form Olive to dark olive-green crystals or
powder

Solubility Very soluble in water; slightly soluble to
insoluble in ethanol; insoluble in xylene

Melting Point >250 °C

pH Range 12.0-14.0

Color Change at pH Red (12.0) to colorless (14.0)
Absorption (Apay) 546 nm

Emission (Apay) 630nm

Synthesis Synthetic methods'~

Staining Applications Antigen;* bacteria;’ collagen;®
fungi;7 fats:® neurons;”'° paraffin sections; ' proteins;8

starch;8 processed food; 12 tumor cells; L3 decayed teeth; 14
lips;|,15,16 hairelel?

Biological Applications Detecting enzyme activity,'®
proteins,19 tumor cells’"?

Industrial Applications Color filter;" 2" recording ma-
terial;'*' photographic film;** inks;""*> highlighters;'**
paints;" explosives;"25 corrosion  inhibitors; "
leathers:?’ textiles'*®

Safety/Toxicity Acute oral toxicity;"*’
city;'° neurotoxicity "'
Certification/Approval Certified by Biological Stain
Commission (BSC)

genotoxi-

4. Mamat, H.; Rummel, C.; Mamat, R.; Beutelspacher,
R.; Kroh, G. Preparation of stained bacterial antigen
reagents for immunoassays. Ger. (East) DD 252686,
1987; Chem. Abstr. 1989, 110, 228166.

5. Utsugi, R. Adhesive dressing with indicators to
determine bacteria growth. U.S. Pat. Appl. Publ. US
2004044299, 2004; Chem. Abstr. 2004, 140, 223388.

6. Nielsen, L. F.; Moe, D.; Kirkeby, S.; Garbarsch, C.

Sirius red and acid fuchsin staining mechanisms.
Biotech. Histochem. 1998, 73, 71-77.



