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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 (Aya), 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

SO, SOgNa

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

1. Sabnis, R. W. Handbook of Acid-Base Indicators;,
CRC Press: Boca Raton, 2008; pp 6-7.

2. Kazymov, A. V.; Skryabneva, T. N.; Valeeva, A. M.;
Abramenko, P. I.; Voronin, E. K.; Kazymova, M. A_;
Khakimov, M. G.; Gil’fanov, M. M. Method of
preparing acid fuchsin dye. Russ. RU 2126431,
1999; Chem. Abstr. 2000, 133, 194631.
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fuchsine synthesis. Helv. Chim. Acta 1918, 1,
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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 C20H17N3N2120()S3

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 (Ana.) 346nm

Emission (A,.x) 630 nm

Synthesis Synthetic methods' ™

Staining Applications Antigen;* bacteria;’ collagen;®
fungi;7 fats:® neurons;>'° paraffin sections; ! proteins;8
starch;8 processed food; 12 tumor cells; L.13 decayed teeth; 14
lips; 1516 hairs!17

Biological Applications Detecting enzyme activity,'®
proteins, 19 tumor cells™!?

Industrial Applications Color filter;'*° recording ma-
terial; 2! photographic film;** inks;'** highlighters;l’24
paints;l’ explosives;™ corrosion inhibitors;l’26
leathers;?’ textiles!?®

Safety/Toxicity Acute oral toxicity;l’29

genotoxi-
city;1’30 neurotoxicitylm’32

Certification/Approval Certified by Biological Stain
Commission (BSC)

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.
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Acridine Homodimer

ACRIDINE HOMODIMER

CAS Registry Number 57576-49-5
Chemical Structure

Cl N

X

G

OCHs

OCHj

Cl N
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100, 3416-3421.
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3

CA Index Name 1,4-Butanediamine, N,N'-bis[3-[(6-
chloro-2-methoxy-9-acridinyl)amino]propyl]-

Other Names Acridine homodimer; NSC 219743
Merck Index Number Not listed

Chemical/Dye Class Acridine

Molecular Formula C5gH4,CI,NgO,

Molecular Weight 685.69

Physical Form Orange-brown powder

Solubility Soluble in N,N-dimethylformamide, dimethyl
sulfoxide

Melting Point 169-170 °C

Boiling Point (Caled.) 885.4 £65.0 °C, pressure: 760
Torr

pK. (Calcd.)
25 °C
Absorption (Apnax) 431 nm
Emission (A,.x) 498 nm

10.63 +-0.19, most basic, temperature:

Synthesis Synthetic methods' ™

Staining Applications Nucleic acids;*® chromosomes’

Biological Applications Diagnosis of tissue necrosis; 10

treating malformed proteins causing neurodegenerative
disease'"

Industrial Applications Not reported
Safety/Toxicity Neurotoxicity''

5. Markovits, J.; Garbay-Jaureguiberry, C.; Roques, B. P;
Le Pecq, J. B. Acridine dimers: influence of the
intercalating ring and of the linking-chain nature on
the equilibrium and kinetic DNA-binding parameters.
Eur. J. Biochem. 1989, 180, 359-366.

6. Bottiroli, G.; Giordano, P.; Prosperi, E. Fluorescent

probes in nucleic acid research. Acta Histochem., Suppl.
1982, 26, 189-194.

7. Bottiroli, G.; Giordano, P.; Doglia, S.; Cionini, P. G.
Employment of bis-intercalating dyes for the “in
situ” study of DNA composition. Basic Appl.
Histochem. 1979, 23, 59-63.

8. Le Bret, M.; Le Pecq, J. B.; Barbet, J.; Roques, B. P. A
reexamination of the problem of resonance energy
transfer between DNA intercalated chromophores
using Dbis-intercalating compounds. Nucleic Acids
Res. 1977, 4, 1361-1379.



9. Van de Sande, J. H.; Lin, C. C.; Deugau, K. V.
Clearly differentiated and stable chromosome
bands produced by a spermine bis-acridine, a

bifunctional intercalating analog of quinacrine.
Exp. Cell Res. 1979, 120, 439444,

10. Mills, R. L. Pharmaceuticals and apparatus based on
Moessbauer isotopic resonant absorption of 7y

11.

Acridine Homodimer

emission (MIRAGE) providing diagnosis and
selective tissue necrosis. Can. Pat. Appl. CA
2005039, 1991; Chem. Abstr. 1992, 116, 37120.
Prusiner, S. B.; Korth, C.; May, B. C. H. Cyclic bis-
compounds clearing malformed proteins. U.S. Pat.
Appl. Publ. US 2004229898, 2004; Chem. Abstr.
2004, 141, 406119.



Acridine Orange

ACRIDINE ORANGE

CAS Registry Number 65-61-2
Chemical Structure

O X
Sy N N

CHs + HCI CHs

CA Index Name 3,6-Acridinediamine, N3,N3,N6,N6-
tetramethyl-, hydrochloride (1: 1)

Other Names 3,6-Acridinediamine, N,N,N',N'-tetra-
methyl-, monohydrochloride; Acridine Orange R; Acri-
dine, 3,6-bis(dimethylamino)-, hydrochloride; Acridine,
3,6-bis(dimethylamino)-, monohydrochloride; 3,6-Bis
(dimethylamino)acridine hydrochloride; Acridine Or-
ange; Acridine Orange N; Acridine Orange NO; Acridine
Orange NS; Basic Orange 14; Basic Orange 3RN; C.I.
46005; C.I. Basic Orange 14; Euchrysine 3R; Rhoduline
Orange NO; Sumitomo Acridine Orange NO; Sumitomo
Acridine Orange RK conc

Merck Index Number Not listed
Chemical/Dye Class Acridine

REFERENCES

1. Glushko, V. N.; Parbuzina, I. L.; Petrova, G. S.
Acridine orange hydrochloride. Khim. Promyshl.,
Ser.: Reakt. Osobo Chistye Veshch. 1980, 3-4;
Chem. Abstr. 1981, 94, 32154.

2. Glushko, V.N.; Parbuzina, I. L.; Petrova, G. S. 3,6-Bis
(dimethylamino)acridine hydrochloride (acridine
orange). U.S.S.R. SU 694525, 1979; Chem. Abstr.
1980, 92, 43278.

3. Zanker, V. Methods and results of dye purification:
determination of dye content of different technical
acridine orange products. Acta Histochem., Suppl.
1973, 13, 281-289.

4. Saunders, A. M. Absorption and fluorescence spectra
of euchrysine GGNX and acridine orange: effects of
heparin, sodium chloride, and a cation exchange
resin. Stain Technol. 1968, 43, 207-215.

5. Tomita, G. Molecular complexes of acridine orange
and nucleosides. Biophysik 1967, 4, 118—128.

Molecular Formula C;;H,oCIN;

Molecular Weight 301.81

Physical Form Burnt orange to brick-red powder
Solubility Soluble in water, ethanol, dimethyl sulfoxide
Melting Point 284-287 °C

pK. —3.2,10.5

Absorption (Ana) 500nm

Emission (Ap,,,) 526 nm

Synthesis  Synthetic methods' ™

Staining Applications Lysosomes;’ Golgi apparatus;’
acidic compartments;gsecretory granules (SGs);'© synap-
tic-like microvesicles (SLMVs);lO liposomes;m acidic
organelle membranes;'® bacteria;!! bacterial endo-
spores;'? apoptotic cells;'® blood smears;'* nucleic
acids;lel7 cells;18 malignant musculoskeletal tumors;19
micronucleus;20 microorganisms;ZI’22 nuclei;23 pep-
tides;24 plroteins;24 antibodies;24 parasites;25 sperms26

Biological Applications Detecting cancer cells,>’®

s.pores,28 human papilloma virus (HPV),? stress biomar-
kers;*® treating amyloid associated diseases,” lupus,*>
pathogen infections;>® apoptosis assays;>* cytotoxicity
assays™’

Industrial Applications Thin films;*® wiring boards®’
Safety/Toxicity Carcinogenicity;*>*®  cytotoxicity;*°
DNA damage;*' embryotoxicity;** genotoxicity;**** mu-
tagenicity;**° phototoxicity®’

6. Ratajak, E. J.; Nubel, R. C. Oleandomycin. U.S.
Patent 2842481, 1958; Chem. Abstr. 1958, 52,
107566.

7. Albert, A. Acridine syntheses and reactions. III.
Synthesis of aminoacridines from formic acid and
amines. J. Chem. Soc. 1947, 244-250.

8. Karr, A. E. Acridine oranges. Text. Colorist 1940, 62,
604-607, 634, 676-679, 763-767, 836-837, 852.

9. Krolenko, S. A.; Adamyan, S. Ya.; Belyaeva, T. N.;
Mozhenok, T. P. Acridine orange bioaccumulation in
acid organelles of normal and vacuolated frog
skeletal muscle fibres. Cell Biol. Int. 2006, 30,
933-939.

10. Wang, R.; Hosaka, M.; Han, L.; Yokota-Hashimoto,
H.; Suda, M.; Mitsushima, D.; Torii, S.; Takeuchi, T.
Molecular probes for sensing the cholesterol
composition of subcellular organelle membranes.
Biochim. Biophys. Acta 2006, 1761, 1169-1181.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Meseguer, M.; de Rafael, L.; Baquero, M.; Martinez,
F. M; Lopez-Brea, M. Acridine orange stain in the
early detection of bacteria in blood cultures. Eur. J.
Clin. Microbiol. 1984, 3, 113-115.

Schichnes, D.; Nemson, J. A.; Ruzin, S. E.
Fluorescent  staining method for bacterial
endospores. Microscope 2006, 54, 91-93.

Kim, C.S.;Kim,C.S.;Kim,H.S.;Lim, Y. K.; Park, S.
Y.; Yang, K. H. Rapid determination method of
apoptotic cells in large quantity samples using
acridine orange dye staining method. Repub.
Korean Kongkae Taeho Kongbo KR 2005005250,
2005; Chem. Abstr. 2006, 145, 244441.

Sciotto, C. G.; Lauer, B. A.; White, W. L.; Istre, G. R.
Detection of Borrelia in acridine orange-stained
blood smears by fluorescence microscopy. Arch.
Pathol. Lab. Med. 1983, 107, 384-386.

Exner, M.; Rogers, A. Methods for identifying
nucleic acids and determining melting temperature
using multiple fluorophores and FRET. U.S. Pat.
Appl. Publ. US 2007172836, 2007; Chem. Abstr.
2007, 147, 182489.

Martins, C. F.; Dode, M. N.; Bao, S. N.; Rumpf, R.
The use of the acridine orange test and the TUNEL
assay to assess the integrity of freeze-dried bovine
spermatozoa DNA. Genet. Mol. Res. 2007, 6,94—104.

Lai, S.; Chang, X.; Tian, L.; Wang, S.; Bai, Y.; Zhai, Y.
Fluorometric determination of DNA using nano-SiO,
particles as an effective dispersant and stabilizer for
acridine orange. Microchim. Acta 2007, 156,
225-230.

Lacombe, F.; Belloc, F.; Veriac, S.; Lefevre, D.
Method of discrimination of at least two cellular
populations by immunofluorescence flow cytometry
and application to oncopathology. Fr. Demande FR
2895087, 2007; Chem. Abstr. 2007, 147, 93934.

Matsubara, T.; Kusuzaki, K.; Matsumine, A.;
Shintani, K.; Satonaka, H.; Uchida, A. Acridine
orange used for photodynamic therapy accumulates
in malignant musculoskeletal tumors depending on
pH gradient. Anticancer Res. 2006, 26, 187-193.

Nersesyan, A.; Kundi, M.; Atefie, K.; Schulte-
Hermann, R.; Knasmueller, S. Effect of staining
procedures on the results of micronucleus assays
with exfoliated oral mucosa cells. Cancer
Epidemiol., Biomarkers Prev. 2006, 15, 1835-1840.

Noda, N.; Mizutani, T. Microorganism-measuring
method using multiple staining. Jpn. Kokai Tokkyo
Koho JP 2006340684, 2006; Chem. Abstr. 2006, 146,
77563.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Acridine Orange

Martens-Habbena, W.; Sass, H. Sensitive
determination of microbial growth by nucleic acid
staining in aqueous suspension. Appl. Environ.
Microbiol. 2006, 72, 87-95.

Horobin, R. W.; Stockert, J. C.; Rashid-Doubell, F.
Fluorescent cationic probes for nuclei of living cells:
why are they selective? A quantitative structure—
activity relations analysis. Histochem. Cell Biol.
2006, 126, 165-175.

Hahn, K. M.; Toutchkine, A.; Muthyala, R.; Kraynov,
V.; Bark, S. J.; Burton, D. R.; Chamberlain, C.
Labeled peptides, proteins and antibodies and
processes and intermediates wuseful for their
preparation. U.S. Pat. Appl. Publ. US 2002055133,
2002; Chem. Abstr. 2002, 136, 366139.

Rickman, L. S.; Long, G. W.; Oberst, R.; Cabanban,
A.; Sangalang, R.; Smith, J. I.; Chulay, J. D,;
Hoffman, S. L. Rapid diagnosis of malaria by
acridine orange staining of centrifuged parasites.
Lancet 1989, 1, 68-71.

Chohan, K. R.; Griffin, J. T.; Lafromboise, M.; De
Jonge, C. J.; Carrell, D. T. Comparison of chromatin
assays for DNA fragmentation evaluation in human
sperm. J. Androl. 2006, 27, 53-59.

Chang, T. C.; Chang, C. C.; Kang, C. C.; Cheng, J. Y.
Cancer cell detecting devices. U.S. Pat. Appl. Publ.
US 2007098233, 2007; Chem. Abstr. 2007, 146,
457991.

Levy, M.; Ellington, A. D.; Pai, S. Proximity ligation
assays with peptide conjugate ‘burrs’ and aptamers
for the sensitive detection of spores and cancer cells.
PCT Int. Appl. WO 2007027796, 2007; Chem. Abstr.
2007, 146, 312239.

Poetter, K.; Gould, T. Human papilloma virus (HPV)
detection using nucleic acid probes, microbeads, and
fluorescence-activated cell sorter (FACS). PCT Int.
Appl. WO 2006060872, 2006; Chem. Abstr. 2006,
145, 41223.

Cullum, M. E.; Duplessis, C. A.; Crepeau, L. J.
Method for the detection of stress biomarkers
including cortisol by fluorescence polarization.
U.S. Pat. Appl. Publ. US 2006105397, 2006;
Chem. Abstr. 2006, 144, 463810.

Yang, J.; Inbar, P. Compounds and method for the
diagnosis and treatment of amyloid associated
diseases. PCT Int. Appl. WO 2007011834, 2007;
Chem. Abstr. 2007, 146, 177223.

Kallick, C. A. Specific bacterial inclusions in bone
marrow  cells  indicate  systematic  lupus
erythematosus, and treatment for lupus. U.S. Pat.
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33.
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35.

36.

37.

38.

39.

Appl. Publ. US 2007031820, 2007; Chem. Abstr.
2007, 146, 201609.

Gazit, E.; Cherny, I. Use of anti-amyloid agents for
treating and typing pathogen infections. PCT Int.
Appl. WO 2006006172, 2006; Chem. Abstr. 2006,
144, 121763.

Baskic, D.; Popovic, S.; Ristic, P.; Arsenijevic, N. N.
Analysis of cycloheximide-induced apoptosis in
human leukocytes: fluorescence microscopy using
annexin V/propidium iodide versus acridine
orange/ethidium bromide. Cell Biol. Int. 2006, 30,
924-932.

Odawara, K. Visible light cytotoxicity expression
ability assay method, and its use. Jpn. Kokai
Tokkyo Koho JP 2007143465, 2007; Chem. Abstr.
2007, 147, 3418.

Li, F.; Pfeiffer, M.; Werner, A.; Harada, K.; Leo, K.;
Hayashi, N.; Seki, K.; Liu, X.; Dang, X. D. Acridine
orange base as a dopant for n doping of C60 thin films.
J. Appl. Phys. 2006, 100, 023716/1-023716/9.

Mori, K.; Ito, K. Method for pattern formation of
metal deposition layers, and manufacture of wiring
boards. Jpn. Kokai Tokkyo Koho JP 2007177322,
2007; Chem. Abstr. 2007, 147, 155374.

Kowalski, L. A.; Laitinen, A. M.; Martazavi-Asl, B.;
Wee, R. K. H.; Erb, H. E.; Assi, K. P.; Madden, Z. In
vitro determination of carcinogenicity of sixty-four
compounds using a bovine papilloma virus DNA-
carrying C3H/10T1/2 cell line. Environ. Mol.
Mutagen. 2000, 35, 300-311.

Heil, J.; Reifferscheid, G. Detection of mammalian
carcinogens with an immunological DNA synthesis-
inhibition test. Carcinogenesis 1992, 13, 2389-2394.
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45.
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Chang, Y. S.; Wu, C. L.; Tseng, S. H.; Kuo, P. Y;;
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on human retinal pigment epithelial cells. Invest.
Ophthalmol. Vis. Sci. 2007, 48, 2792-2798.

McCarroll, N. E.; Piper, C. E.; Keech, B. H. An E. coli
microsuspension assay for the detection of DNA
damage induced by direct-acting agents and
promutagens. Environ. Mutagen. 1981, 3, 429-444.
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Modification of in vitro mouse embryogenesis by X-
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different classifiers. Chem. Res. Toxicol. 2003, 16,
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Biosci., Biotechnol., Biochem. 1994, 58, 18-23.

Klopman, G.; Frierson, M. R.; Rosenkranz, H. S. The
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ALCIAN BLUE 8GX

CAS Registry Number 33864-99-2
Chemical Structure

HSC\ CHj _
a N —CHs Hac\ﬁ/ Cl

/Y

/+\ -

N
_ / + CHs
cl HaC

CA Index Name Copper(4+), [[N,N.N'N"-
[(29H,31H-phthalocyanine-C,C,C,C-tetrayl-k N29,k N30,
KN31,xN32)tetrakis[methylenethio[ (dimethylamino)me-
thylidyne]]]tetrakis[N-methylmethanaminiumato]](2-)]-,
chloride (1:4)

Other Names Alcian Blue; Alcian Blue 8G; Alcian
Blue 8GN; Alcian Blue 8GS; Alcian Blue 8GX; C.I.

REFERENCES

1. Yang, Z.; Lu, Z.; Xie, M. Synthesis of alcian blue.
Huaxue Yanjiu Yu Yingyong 2002, 14, 222-224;
Chem. Abstr. 2002, 138, 355185.

2. Rees-Milton, K. J.; Anastassiades, T. P. High-
throughput quantitation of metabolically labeled
anionic glyco-conjugates by scintillation proximity
assay utilizing binding to cationic dyes. Methods Mol.
Biol. 2006, 347, 267-275.

Alcian Blue 8GX

74240; C.I. Ingrain Blue 1; Chloromethylated copper
phthalocyanine-thiourea reaction products; Copper
4+), [[N.N ,N' N"-[(29H,31H-phthalocyaninetetrayl-x
N29,xN30,xN31,xN32)tetrakis[methylenethio[ (dimethy-
lamino)methylidyne]]]tetrakis[ N-methylmethanaminiuma-
to]](2-)]-, tetrachloride; Copper(4+), [[N.N,N',N"-
[29H,31H-phthalocyaninetetrayltetrakis[methylenethio[(d-
imethylamino)methylidyne]]]tetrakis[ N-methylmethanam-
iniumato]](2-)-N29,N30,N31,N32]-, tetrachloride; Metha-
naminium, N,N',N” ,N"'-[29H,31 H-phthalocyaninetetraylte-
trakis[methylenethio[(dimethylamino)methylidyne]]]tetra-
kis[N-methyl-, copper complex

Merck Index Number 218

Chemical/Dye Class Copper phthalocyanine
Molecular Formula CssHggCl,CulN;S,

Molecular Weight 1298.93

Physical Form Dark blue-violet powder

Solubility Soluble in water, ethanol

Melting Point 148 °C

Absorption (Ahax) 615nm

Synthesis Synthetic methods'™®

Staining Applications Bonghan threads inside lym-
phatic vessels;’ chromatin;®® glycoproteins;'® glycosami-
noglycans;'' lung goblet cells;"? neurons;'? nuclear basic
proteins;1 surface coat of cells;15 urine sediments;16
Biological Applications Glycoconjugates assay;> hya-
luronic acid assay;'” hybridization assay;'® cell agglutio-
nation;'%? detecting humic acid,*'** detecting pancreatic
B—gramules;23 locomotion of amoeba,** quantitative deter-
mination of glycosaminoglycans,**°

Industrial Applications Inks;* leather products;*’
textiles”®

Safety/Toxicity No data available

Certification/Approval Certified by Biological Stain
Commission (BSC)

3. Carrado, K. A.; Forman, J. E.; Botto, R. E.; Winans, R.
E. Incorporation of phthalocyanines by cationic and
anionic clays via ion exchange and direct synthesis.
Chem. Mater. 1993, 5, 472-478.

4. Ide, Y.; Hikosaka, M.; Kawamura, T. Manufacture of
pigments with high coloring power and gloss for inks
and coatings. Jpn. Kokai Tokkyo Koho JP 02102272,
1990; Chem. Abstr. 1990, 113, 193531.



Alcian Blue 8GX

5.

10.

11.

12.

13.

14.

15.

16.

. Stockert, J. C.; Colman, O. D

Scott, J. E. Histochemistry of Alcian blue. III.
Molecular biological basis of staining by Alcian blue

8GX and analogous phthalocyanins. Histochemie
1972, 32, 191-212.

Herovici, C. Mucopolychrome: demonstration of
acidic mucopolysaccharides. Pathol. Biol., Semaine
Hop. 1960, 8,493-497; Chem. Abstr. 1961, 55, 54781.

Lee, C.; Seol, S. K.; Lee, B. C.; Hong, Y. K.; Je, J. H.;
Soh, K. S. Alcian blue staining method to visualize
Bonghan threads inside large caliber lymphatic
vessels and X-ray micro-tomography to reveal their
microchannels. Lymph. Res. Biol. 2006, 4, 181-190.

Juarranz, A.
Chromatin staining reactions by oxidized p-
phenylenediamine and Alcian blue. Acta
Histochem., Suppl. 1982, 25, 129-136.

Juarranz, A.; Stockert, J. C. Monastral fast blue.
Cytochemical properties of a reaction product from

Alcian blue-stained chromatin. Acta Histochem.
1982, 70, 130-134.

Wardi, A. H.; Michos, G. A. Alcian blue staining of
glycoproteins in acrylamide disc electrophoresis.
Anal. Biochem. 1972, 49, 607-609.

Tas, J. Polyacrylamide films as a tool for
investigating qualitative and quantitative aspects of
the staining of glycosaminoglycans with basic dyes.
Histochem. J. 1977, 9, 267-276.

Perry, S. F. Alcian blue as an en bloc stain for turtle
lung goblet cells, with and without prior periodate
oxidation. Stain Technol. 1971, 46, 191-194.

Castejon, O. J.; Castejon, H. V. Tinctorial potentiality
of two basic stains in the electron-histochemical study
of polyanionic compounds in nerve tissue. I. Synaptic
region. Acta Histochem. 1972, 43, 153-163.

Labelle, J. L.; Briere, N. Staining of nuclear basic
proteins without deoxyribonucleic acid hydrolysis,
using heparin and alcian blue. Acta Histochem.
1971, 41, 338-348.

Shea, S. M. Lanthanum staining of the surface coat of
cells. Its enhancement by the use of fixatives
containing Alcian blue or cetylpyridinium chloride.
J. Cell Biol. 1971, 51, 611-620.

Sternheimer, R. Urinary sediment stain. U.S. Patent
3961039, 1976; Chem. Abstr. 1976, 85, 43435.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

9

Liu, J.; Zhou, X.; Zhang, H.; Zhang, T. A simple
spectro-photometric method for hyaluronic acid
assay. Wuxi Qinggongye Xueyuan Xuebao 1995,
14, 43-48; Chem. Abstr. 1995, 123, 1598009.

Cubbage, M. L.; Bresser, J.; Blick, M.; Ju, S. C. Use of
analogs of reporter groups to lower background in
hybridization assays. U.S. Patent 5501952, 1996;
Chem. Abstr. 1996, 124, 309553.

Halbhuber, K. J.; Geyer, G. Alcian Blue-induced
mixed cell agglutination. Folia Haematol. 1977,
104, 98-101.

Halbhuber, K. J.; Geyer, G.; Feuerstein, H.
Agglutination behavior of red blood cells following
experimental glycocalix alteration. Folia Haematol.
1977, 104, 85-97.

Kloecking, R.; Eichhorn, U.; Blumoehr, T. Disk
electro-phoretic method for detecting humic acid-
type substances in blood serum. Fresenius’ Z.
Anal. Chem. 1978, 292, 408-411.

Kloecking, R. Localization of humic acids on
polyacrylamide gels by staining with Alcian Blue
after lead(Il) acetate fixation. Z. Chem. 1974, 14,
317-318.

Von Denffer, H.; Mertz, M. Sensitivity of various
dyes for detecting pancreatic B-granules in white
mice during ontogenesis. Histochemie 1972, 29,
54-64.

Oshima, N.; Takeda, F.; Ishii, K. Effects of chemical
substances on rate of locomotion in the amoeba
Mayorella penardi. J. Protozool 1985, 32,
509-512.

Whiteman, P. Quantitative measurements of Alcian
Blue—glycosaminoglycan complexes. Biochem. J.
1973, 131, 343-350.

Whiteman, P. Quantitative determination of
glycosam-inoglycans in urine with Alcian Blue
8GX. Biochem. J. 1973, 131, 351-357.

Mozersky, S. M.; Wildermuth, R. J.; Marmer, W. N.
Estimation of the sulfated glycosaminoglycan
content of bovine skin with Alcian blue. J. Am.
Leather Chem. Assoc. 2003, 98, 337-343.

Segal, L.; Timpa, J. D.; Drake, G. L., Jr. Effect of dyes

on the flammability of cotton fabric. 1. Text. Res. J.
1974, 44, 839-846.
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ALIZARIN

CAS Registry Number 72-48-0
Chemical Structure

O OH
I I OH
O

CAIndexName 9,10-Anthracenedione, 1,2-dihydroxy-

Other Names Alizarin B; Anthraquinone, 1,2-dihy-
droxy-; 1,2-Anthraquinonediol; 1,2-Dihydroxy-9,10-an-
thracenedione; 1,2-Dihydroxy-9,10-anthraquinone; 1,2-
Dihydroxyanthraquinone; 1,2-Dihydroxyanthrachinone;
Acid Metachrome Red B; Acid Mordant Red B; Alizarin;
Alizarin Red; Alizarina; Alizarine; Alizarine 3B; Alizar-
ine B; Alizarine Indicator; Alizarine L Paste; Alizarine
Lake Red 2P; Alizarine Lake Red 3P; Alizarine Lake Red
IPX; Alizarine NAC; Alizarine Paste 20 percent Bluish;
Alizarine Red; Alizarine Red B; Alizarine Red B2; Ali-
zarine Red IP; Alizarine Red IPP; Alizarine Red L; C Ext.
Red 62; C.I. 58000; C.I. Mordant Red 11; Certiqual
Alizarine; C.I. Pigment Red 83; D And C Orange Number
15; Deep Crimson Madder 10821; Eljon Madder; Mitsui
Alizarine B; Mordant Red 11; NSC 7212; Sanyo Carmine
L2B; Turkey Red

Merck Index Number 251

REFERENCES

1. Sabnis, R. W. Handbook of Acid-Base Indicators;
CRC Press: Boca Raton, 2008; pp 11-13.

2. Orban, N.; Boldizsar, 1.; Szucs, Z.; Danos, B.
Influence of different elicitors on the synthesis of
anthraquinone derivatives in Rubia tinctorum L. cell
suspension cultures. Dyes Pigm. 2008, 77, 249-257.

3. Ashnagar, A.; Naseri, N. Gharib; Zadeh, A. S.
Isolation and identification of 1,2-dihydroxy-9,10-
anthraquinone (alizarin) from the roots of maddar
plant (Rubia tinctorum). Int. J. Chem. Sci. 2007, 5,
683-688.

4. Nair, M. G.; Dhananjeyan, M. R.; Kron, M. A.; Milev,
Y. Process for preparation of anthraquinones from
phthalic anhydrides and hydroxyphenols in the

Alizarin

Chemical/Dye Class Anthraquinone
Molecular Formula C,;;HgO,

Molecular Weight 240.21

Physical Form Orange needles or powder

Solubility Virtually insoluble in water; moderately sol-
uble in ethanol; soluble in benzene, toluene, xylene,
pyridine, acetic acid; freely soluble in hot methanol, ether

Melting Point 290 °C
Boiling Point 430 °C
pH Range 5.5-6.8; 10.1-12.1

Color Change at pH Yellow (5.5) to red (6.8); red
(10.1) to purple (12.1)

pK, 6.77

Absorption (Anax) 567 nm, 609 nm

Synthesis Synthetic methods''°

Staining Applications Bacteria;'” human adipose-de-
rived stem cells;'® multipotent adult progenitor cells;'®
parasite;5 lips;l’zo skin;l’zo’21 hairs;l’zz’23 keratin
fibers?*

Biological Applications Detecting microorganisms;25

treating dermatological conditions”®

Industrial Applications Solar cells;*”*® plasma dis-

play panel;l’29 antireflective coatings;l’30 chemical me-
chanical polishing;'*' optical recording materials;**
inks;>>34 paints;1’34’35 adhesives;>* thermoplastics;l’36 de-
tergents; 137 textiles: %32 wood"*°

Safety/Toxicity Acute oral toxicity;"*' carcinogenici-
ty;"** clastogenicity;** environmental toxicity;'*** estro-
genicity;"* genotoxicity;'***” hypersensitivity;'*® mu-
tagenicity;"**° photoinduced toxicity'-"'

presence of molten Lewis acid—alkali metal halide
mixtures and their use as parasiticides. PCT Int. Appl.
WO 2005113478, 2005; Chem. Abstr. 2005, 144,
22729.
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Brugia malayi. J. Med. Chem. 2005, 48, 2822-2830.

6. Darvekar, M.; Ghorpade, B.; Vankar, P. S. Microwave
assisted improved syntheses of indigoid and
anthraquinoid dyes. Asian J. Chem. 2004, 16,
965-970.

7. Derksen, C. C. H.; Van Beek, T. A.; De Groot, A.;
Capelle, A. Dye preparation based on madder root
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Chem. Abstr. 2002, 136, 249015.

. Pozzo, J.; Clavier, G. M.; Colomes, M.; Bouas-

Laurent, H. Different synthetic routes towards
efficient organogelators: 2,3-substituted anthracenes.
Tetrahedron 1997, 53, 6377-6390.

. Sartori, G.; Casnati, G.; Bigi, F.; Foglio, F. A new

methodological approach to anthraquinone and
anthracy-clidone synthesis. Gazz. Chim. Ital. 1990,
120, 13-19.

Bigi, F.; Casiraghi, G.; Casnati, G.; Sartori, G.
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Broadbent, A. D.; Stewart, J. M. Photochemical
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676-6717.
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during the Claisen rearrangement of 1,2-
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Price, E. M.; Prather, R. S.; Foley, C. Multipotent
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ALIZARIN RED S

CAS Registry Number 130-22-3
Chemical Structure
(0]
I I SOSNa
OH
(0] OH

CA Index Name 2-Anthracenesulfonic acid, 9,10-dihy-
dro-3,4-dihydroxy-9,10-dioxo-, monosodium salt

Other Names 2-Anthraquinonesulfonic acid, 3.4-
dihydroxy-, sodium salt; Acid Mordant Red SW; Acid
Red Alizarine; Ahcoquinone Red S; Alizarin Carmine;
Alizarin Red S; Alizarin S; Alizarine Carmine; Alizarine
Carmine Indicator; Alizarine Red A; Alizarine Red AS;
Alizarine Red Indicator; Alizarine Red S; Alizarine Red S
sodium salt; Alizarine Red SW; Alizarine Red SZ; Ali-
zarine Red W; Alizarine Red WA; Alizarine Red WS;
Alizarine Red for Wool; Alizarine S; Alizarine S Extra
Conc. A Export; Alizarine S Extra Pure A; Alizarinsulfo-
nate; C.I. 58005; C.I. Mordant Red 3; Calcochrome
Alizarine Red SC; Carnelio Rubine Lake; Chrome Red
Alizarine; Diamond Red W; Ext D and C Red No. 7;
Fenakrom Red W; Mitsui Alizarine Red S; Mordant Red 3;
Oxanal Fast Red SW; Sodium 3,4-dihydroxyanthraqui-
none-2-sulfonate; Sodium alizarin-3-sulfonate; Sodium
alizarinesulfonate; Sodium alizarinsulfonate

REFERENCES
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2. Welcher, F. J. Organic Analytical Reagents; D. Van
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3-alizarinsulfonate. Jpn. Kokai Tokkyo Koho
JP 08027385, 1996; Chem. Abstr. 1996, 124,
292291.

4. Geckeler, K. E.; Zhou, R. Functionalized materials
based on amino and amide polymers by an easy one-
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Merck Index Number 8573

Chemical/Dye Class Anthraquinone

Molecular Formula C,,H;NaO,S

Molecular Weight 342.26

Physical Form Orange-yellow powder

Solubility Freely soluble in water; soluble in ethanol;
insoluble in ether

Melting Point 287-289 °C

pH Range 3.5-6.5;9.4-12.0

Color Change at pH Yellow (3.5) to red (6.5); orange
(9.4) to violet (12.0)

pK., 45,11

Absorption (Anax) 556 nm, 596 nm, 423 nm, 546 nm
Synthesis  Synthetic methods' ™

Staining Applications Bacteria;’ bones;*’ cartilage;®
dental plaques;'” fetal skeletons;'" fish;'* myocardium;'?

. . 14 . . 1 . 1.1 .
protein particles; ~ calcified tissues; 5 hairs; 6 keratin
fibers'”-'8

Biological Applications Detecting Candida,'® lactic
acid bacteria,” microorganisms;*” treating gastropathy,*'
viral diseases>?
Industrial Applications Chemical mechanical polish-
ing;l’23 inks;24 adhesives;25 ozone sensor;26 chemical
warfare agent;27 detergents;28 coloring fabrics'?°
cytotoxicity;l’31
environmental

Safety/Toxicity Carcinogenicity;'"
genotoxicity;'”'  fish  toxicity;"
pollutants;'~*? viral toxicity'
Certification/Approval Certified by Biological Stain
Commission (BSC)

pot preparation. Naturwissenschaften 1993, 80,
270-271; Chem. Abstr. 1993, 119, 50060.

5. Broadbent, A. D.; Newton, R. P. Photolysis of aqueous
solutions of 9,10-anthraquinone-2-sulfonate. I

Dependence of product yields on reaction
conditions. Can. J. Chem. 1972, 50, 381-387.

6. Hosoda, Y. Anthraquinone mordant dyes. VII.
Alizarin Red S. J. Soc. Org. Synth. Chem. 1951, 9,
187-188; Chem. Abstr. 1953, 47, 7925.

7. Horikoshi, N.; Okada, Y.; Takeshita, K.; Samejima, T.
Semi-solid medium for detecting lactic acid bacteria.
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Compact portable system for ozone exposure
assessment. Jpn. Kokai Tokkyo Koho JP
2008107138, 2008; Chem. Abstr. 2008, 148, 501859.

Stevens, A. E.; Ehret, A.; Stuhl, L. S. Chemical
warfare agent and toxic industrial chemical
detection by degradation combined with acid—base
indicator dyes deployed as coatings. PCT Int. Appl.
WO 2008018853, 2008; Chem. Abstr. 2008, 148,
207994.

Macdonald, J. G.; Huang, Y.; Yang, K.; Kim, J.; Wei,
N. Single phase color change agents for liquid
detergents for cleaning surfaces. U.S. Pat. Appl.
Publ. US 2005049157, 2005; Chem. Abstr. 2005,
142, 263578.

Deeds, S. M. Fabric repair coloring device and using
the device to color unwanted bleached out spots on
fabric. U.S. Patent 6739779, 2004; Chem. Abstr.
2004, 140, 424935.

Yang, W.; Jin, J. Spectrophotometric study on copper
(IT)-o-phenanthroline—alizarine Red S mixed-ligand
complex—a  tentative = model for  metal
carcinogenesis. Huanjing Huaxue 1982, 1,
116-122; Chem. Abstr. 1982, 97, 176679.

Barnard, D. L.; Fairbairn, D. W.; O’Neill, K. L.;
Gage, T. L.; Sidwell, R. W. Anti-human
cytomegalovirus activity and toxicity of sulfonated

2008, 148,



Alizarin Red S

32.

anthraquinones and anthraquinone derivatives.
Antiviral Res. 1995, 28, 317-329.

Tonogai, Y.; Ito, Y. Toxicity of organic nitrogen
compounds to fish. Syncopic effect of aniline
derivatives on fish. Seitai Kagaku 1984, 7,
17-26; Chem. Abstr. 1984, 101, 164999.

15

33. Tonogai, Y.; Ogawa, S.; Ito, Y.; Iwaida, M. Actual
survey on TLm (median tolerance limit) values of
environmental pollutants, especially on amines,
nitriles, aromatic nitrogen compounds and artificial
dyes. J. Toxicol. Sci. 1982, 7, 193-203.



16

ALLURA RED

CAS Registry Number 25956-17-6
Chemical Structure

SO3Na

HO
N
\
N
H;CO
CHj
SO3Na

CA Index Name 2-Naphthalenesulfonic acid, 6-hyd-
roxy-5-[2-(2-methoxy-5-methyl-4-sulfophenyl)diazenyl]-,
sodium salt (1 :2)

Other Names 2-Naphthalenesulfonic acid, 6-hydroxy-
5-[(2-methoxy-5-methyl-4-sulfophenyl)azo]-, disodium
salt; 2-Naphthalenesulfonic acid, 6-hydroxy-5-[(6-meth-
oxy-4-sulfo-m-tolyl)azo]-, disodium salt; Allura Red 40;
Allura Red AC; Allura red; C.I. 16035; C.I. Food Red 17;
E 129; FD and C Red No. 40; FD&C Red No. 40; FDC Red
40; FDC Red 40 dye; Food Red 17; Food Red No. 17; Food

REFERENCES
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Allura Red

Red No. 40; Japan Food Red No. 40; Japan Red 40; Red
40; Red No. 40

Merck Index Number 284
Chemical/Dye Class Azo

Molecular Formula C,;gH;,N,Na,04S,
Molecular Weight 496.42

Physical Form Dark red powder
Solubility Soluble in water, ethanol
Melting Point >300 °C

Absorption (Apnax) 504 nm

Synthesis Synthetic methods'®

Staining Applications Alcohol;’ beverage;>’
drinks;7’10’11 syrup;9 candies;11 cotton candy;12 baked
food:'? frozen food:;'* aerated fruits;'> seafood;'® sweet-
ener;'’ capsules;'® pharmaceutical dosage;'® tablets;*"
toothpaste;?' suncreeen;*” dental bleaching gel;* eye-
brows;* lips;zs_27 skin; 26?7 body surfaces;?’ tattoos;®
hairs;?® keratin fibers;**° cocoa bath;>! waters®>

Biological Applications Antifungal formulation;>
treating bone metabolic diseases,>* coughing,® sneez-
ing,35 rhinorrhea,35 nasal obstruction,35 periodontal dis-
ease,36 rhinitis®’

Industrial Applications Antireflective coatings;38
inks:*® detergents;40 colored bubbles;*! fabric softeners:*?

textiles;*’ entertainment products;44 toys45

Safety/Toxicity Carcinogenicity;***’  chromosomal

aberration;*® developmental toxicity;49 DNA damage;50
genotoxicity;’' hyperactive behavior in children;’* muta-
genicity;>> ™ neurotoxicity;’® psychotoxicity,*’ repro-
ductive toxicity’ 6

Certification/Approval Approved by Food & Drugs
Administration (FDA)

5. Allied Chemical Corporation, Red monoazo food
dyes. Brit. GB 1164249, 1969; Chem. Abstr. 1970,
72, 68195.

6. Richfield-Fratz, N.; Bailey, J. E., Jr. Determination of
p-cresidine in FD&C red no. 40 by the diazotization
and coupling procedure followed by reversed-phase
high-performance liquid chromatography. J.
chromatogr. 1987, 405, 283-294.

7. Donhowe, E. T. Product and process of making an
alcohol containing sport drink. U.S. Pat. Appl. Publ.
US 2003134007, 2003; Chem. Abstr. 2003, 139,
100270.
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AMARANTH

CAS Registry Number 915-67-3
Chemical Structure

HO SOsNa

NaO,S N=N

803Na

CA Index Name 2,7-Naphthalenedisulfonic acid, 3-
hydroxy-4-[2-(4-sulfo-1-naphthalenyl)diazenyl]-, sodi-
um salt (1:3)

Other Names 2,7-Naphthalenedisulfonic acid, 3-hy-
droxy-4-[(4-sulfo-1-naphthalenyl)azo]-, trisodium salt;
Bordeaux S; C.I. Acid Red 27; C.I. Acid Red 27, trisodium
salt; 1-(4-Sulfo-1-naphthylazo)-2-naphthol-3,6-disulfo-
nic acid trisodium salt; 1302 Red; 1508 Red; 2-Hy-
droxy-1,1’-azonaphthalene-3,6,4'-trisulfonic acid triso-
dium salt; Acid Amaranth; Acid Amaranth I; Acid Ama-
ranth J; Acid Amaranth N; Acid Leather Red I 2BW; Acid
Leather Rubine S; Acid Red 27; Aizen Amaranth; Amacid
Amaranth; Amaranth; Amaranth (dye); Amaranth
307018; Amaranth 36010; Amaranth 85; Amaranth A;
Amaranth B; Amaranth BPC; Amaranth Extra; Amaranth
Lake; Amaranth R; Amaranth S; Amaranth S Specially
Pure; Amaranth USP; Amaranth WD; Amaranth red;
Amaranthe; Azo Red R; Azo Rubine S-FQ; Azo Rubine
SF; Azo Ruby S; Azorubin S; Basovit Red 470E; Bor-
deaux S Extra Conc. A Export; Bordeaux S Extra Pure A;
Borunil Red A-B; C.I. 16185; C.I. Food Red 9; Canacert
Amaranth; Certicol Amaranth S; Cogilor Red 318.11;
Cranberry Red; D & C Red 2; D and C Red No. 2; D&C
Red No. 2; Daishiki Amaranth; Dolkwal Amaranth; Dye
Red Raspberry; E 123; Edicol Amaranth; Edicol Supra
Amaranth A; Edicol Supra Amaranth AS; Euorcert Al-
lura 311801; Eurocert Amaranth; FD and C Red No. 2;
FD&C Red 2; Fast Red; Food Red 2; Food Red 9; Food
Red No. 2; Fruit Red A Geigy; HD Amaranth B; HD
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Amaranth Supra; Hexacert Red No. 2; Hexacol Ama-
ranth B Extra; Hidacid Amaranth; Hidacid Amaranth 21-
6008; Hispacid Red AM; Japan Food Red No. 2; Japan
Red 2; Japan Red No. 2; Java Amaranth; KCA Foodcol
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Merck Index Number 375

Chemical/Dye Class Azo

Molecular Formula C,,H;;N,Na;0,,S;

Molecular Weight 604.47

Physical Form Dark reddish-brown powder
Solubility Soluble in water; slightly soluble in ethanol
Melting Point >300 °C
Absorption (Apna) 520nm
Synthesis  Synthetic methods'™"?

Staining Applications Candies;'*'> cereals; ' chewing
gums;14 chocolate confetti;14 snacks;14 drinks;15 micro-
organisms;16 oral liquids;17 soft drinks;'® sweetener;'”
drugs;?° dietary supplements;° tablets;*° granules;*° drug
crystals;zo pellets;20 capsules;20 skin;?! hairs;**>?? keratin
fibers>*?>

Biological Applications Detecting membrane-poten-
tial change;”° treating acquired resistance to GABAergic
(ARG) agent527

Industrial Applications Color filters;?® inks;
moplastics;31 laundry detergent;32 textiles® >

3
29,30 ther-

Safety/Toxicity Acute toxicity;>> carcinogenicity;>®
cytotoxicity;’’ DNA damage;*® embryotoxicity;* geno-
toxicity;‘“M2 hepatotoxicity;43 mutagenicity;4448 neuro-
toxicity;49 teratogenicity5 0.

Gongkai Shuomingshu CN 101133825, 2008; Chem.
Abstr. 2008, 148, 330343.
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9-AMINO-6-CHLORO-2-
METHOXYACRIDINE (ACMA)

CAS Registry Number 3548-09-2
Chemical Structure

NH,

OCHj
\ !
/
N

CA IndexName 9-Acridinamine, 6-chloro-2-methoxy-

Cl

Other Names Acridine, 9-amino-6-chloro-2-methoxy-;
2-Methoxy-6-chloro-9-aminoacridine; 3-Chloro-7-meth-
oxy-9-aminoacridine; 6-Chloro-9-amino-2-methoxyacri-
dine; 9-Amino-3-chloro-7-methoxyacridine; 9-Amino-6-
chloro-2-methoxyacridine; G 185; NSC 15300

Merck Index Number Not listed

Chemical/Dye Class Acridine
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9-Amino-6-chloro-2-methoxyacridine (ACMA)

Molecular Formula C,4H,;CIN,O
Molecular Weight 258.70
Physical Form Yellow crystals

Solubility Soluble in methanol, N,N-dimethylforma-
mide, dimethylsulfoxide

Melting Point 272-274 °C

Boiling Point (Caled.) 475.1£35.0 °C, pressure: 760
Torr

pK., 8.6
Absorption (Ay.) 412nm
Emission (A,,x) 471 nm

Synthesis Synthetic methods''°

11-15

Staining Applications Nucleic acids; cells;'% chro-

mosomes;'’ microorganisms'®

Biological Applications Antimalarial;'®*® bactericid-
al;zl’22 detection of cancer cells,23 nucleic acids;“’15
treating malformed proteins causing neurodegenerative
disease**

Industrial Applications Not reported

Safety/Toxicity Genotoxicity;>> mutagenicity®®?’
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ANILINE BLUE METHYL BLUE)

CAS Registry Number 28983-56-4
Chemical Structure

SO,Na

Aniline Blue (Methyl Blue)

Merck Index Number 6028
Chemical/Dye Class Triphenylmethane
Molecular Formula C;;H,7N3Nay,09S5
Molecular Weight 799.80

—038 S : I ‘ I : ,SOsNa
N N
H H

CA Index Name Benzenesulfonic acid, [[4-[bis[4-
[(sulfophenyl)amino]phenyl]methylene]-2,5-cyclohexad-
ien-1-ylidene]amino]-, sodium salt (1 :2)

Other Names Benzenesulfonic acid, [[4-[bis[4-[(sul-
fophenyl)amino]phenyl]methylene]-2,5-cyclohexadien-
1- ylidene]amino]-, disodium salt; C.I. Acid Blue 93; C.I.
Acid Blue 93, disodium salt; Methyl blue; Acid Blue 93;
Acid Blue FG; Acid Ink Blue G; Acid Leather Blue HER;
Aniline Blue; Aniline Blue water soluble; Brilliant Lake
Blue G; C.I. 42780; Conacid Blue NC; Cotton blue;
Dycosacid Ink Blue G; Helvetia Blue; Helvetia Blue I;
Helvetia Blue Pure I; Ink Blue; Ink Blue BA; Ink Blue
BIJT; Ink Blue BJTBN 80; Ink Blue BITBNA 80; Ink Blue
BJTN; Ink Blue G; Ink Blue M; Ink Blue N; Ink Blue
Special; Ink Blue WGS; Ink Blue WRS; Methyl blue
(biological stain); Orient Soluble Blue OBB; Orient
Soluble Blue OBC; Orient Soluble Blue OBX; Poirriers
Blue; Pure Soluble Blue I; Silk Blue H; Sky Blue G; Solar
Soluble Blue BN; Soluble Blue; Soluble Blue 8B; Solu-
ble Blue OBB; Soluble Blue OBX; Special Soluble Blue
HT; Vicoacid Ink Blue; Water Blue; Water Blue 6B;
Water Blue B; Water Blue I Old Type 1240a; Water
Blue IN

Physical Form Dark blue or dark brown powder
Solubility Soluble in water, ethanol; insoluble in xylene
Melting Point >250 °C

Absorption (Ay.) 600nm

Synthesis Synthetic methods'™

Staining Applications Cartilage;'® chitin;"'
droplets;'? louse eggs;'® mitochondria;'* proteins;
sphagnum moss;'® urine sediment;'’

hyaline
15

Biological Applications Assay for nucleic acids,'® pro-
tein determination, 19 dentification of Candida albicans;20
method for counting leukocytes,”’ controlled drug re-
lease; > radiotherapy;23 treating apolipoprotein E-related

diseases;24 oral care products25

Industrial Applications Color filter;?**’ magnetic to-

ners;28 inks;29 highlighters;30 colored pencils;31 packag-
ing materials;>> paints;33 textiles;>* asbestos content mea-
surement;>’ paper products36

Safety/Toxicity Mutagenicity®’

Certification/Approval Certified by Biological Stain
Commission (BSC)
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Auramine O

AURAMINE O

CAS Registry Number 2465-27-2
Chemical Structure

NH *HCI

HsC

CHa CHs

CA Index Name Benzenamine, 4,4'-carbonimidoylbis
[N,N-dimethyl-, hydrochloride (1:1)

Other Names Benzenamine, 4,4’-carbonimidoylbis[N,
N-dimethyl-, monohydrochloride; C.I. Basic Yellow 2;
C.I. Basic Yellow 2, monohydrochloride; ADC Auramine
O; Aizen Auramine; Aizen Auramine OH; Aizen Aura-
mine OW 100; Aizen Auramine conc. SFA; Arazine
Yellow; Auramin; Auramine; Auramine 0-100; Auramine
Al; Auramine Extra; Auramine Extra 0-100; Auramine
Extra 0-125; Auramine Extra Conc. A; Auramine FA;
Auramine FWA; Auramine II; Auramine Lake Yellow O;
Auramine N; Auramine O; Auramine O Extra Conc. A
Export; Auramine ON; Auramine OO; Auramine OOQ;
Auramine OS; Auramine Pure; Auramine SP; Auramine
Yellow; Auramine chloride; Auramine hydrochloride;
Basic Flavine Yellow O; Basic Light Yellow; Basic Light
Yellow O; Basic Yellow 2; Basonyl Yellow 120; C.I.
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41000; Calcozine Yellow OX; Flexo Yellow 110; Mitsui
Auramine O

Merck Index Number Not listed
Chemical/Dye Class Diphenylmethane
Molecular Formula C;7H,,CIN;
Molecular Weight 303.84

Physical Form Yellow powder

Solubility Soluble in water, ethanol; very slightly solu-
ble in xylene

Melting Point >250 °C (decompose)
pK., 9.8, 10.7

Absorption (Anax) 370nm, 432 nm
Emission (Anax) 550 nm

Synthesis  Synthetic method'™'®

Staining Applications Acid fast bacilli;'® cells;
nuclei:?? smear; > sputum;24 hairs®>

20,21

Biological Applications Detecting bacteria;**?’ treat-

ment of cancers,”® cardiovascular disease,”’ diabetes-
associated pain,”® mechanical allodynia,®' metabolic syn-
drome,*? protozoan infections in fish;*’ targeted drug
delivery;** as fungal inhibitors®

Industrial Applications Color filter;*® plasma dis-
plays;37 semiconductor devices;38 inks;39 highlighters;4()
image-recording materials;*! printing plates;42 toners;*

adhesives;** fuels:* pesticides;46 textiles:*”*® wood*’

Safety/Toxicity Acute oral toxicity;’® carcinogenici-
ty;>'3 cytotoxicity;>* DNA damage;’> genotoxicity; %>’
mutagenicity>®>°

Certification/Approval Certified by Biological Stain
Commission (BSC)
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AZURE A

CAS Registry Number 531-53-3
Chemical Structure

N
X
HsC +/
Sy S NH,
CHs
Cl

CA Index Name Phenothiazin-5-ium, 3-amino-7-(di-
methylamino)-, chloride (1:1)

Other Names Azure A; Phenothiazin-5-ium, 3-amino-
7-(dimethylamino), chloride; 3-Amino-7-(dimethylami-
no)phenazathionium chloride; 5-Chloro-3-dimethylami-
no-7-amino-5H-phenothiazine; Azur A; Azurea dye; C.I.
52005; N,N-Dimethylthionine

Merck Index Number 927
Chemical/Dye Class Phenothiazine
Molecular Formula C14H14C1N3S
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Azure A

Molecular Weight 291.80
Physical Form Dark green powder or crystals

Solubility Soluble in water, methanol, glycerol; spar-
ingly soluble in ethanol

Melting Point 290 °C (decompose)
Absorption (Apnax) 620-634nm
Synthesis Synthetic method'™®

Staining Applications Bacteria;'® fungi;'® blood pro-
ducts;“’12 cells;13 