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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International 
Standards adopted by the technical committees are circulated to the member bodies for voting. 
Publication as an International Standard requires approval by at least 75  % of the member bodies 
casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO  19001 was prepared by Technical Committee ISO/TC  212, Clinical laboratory testing and in vitro 
diagnostic test systems.

This second edition cancels and replaces the first edition (ISO  19001:2002), which has been 
technically revised.
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Introduction

This International Standard relates to ISO 18113-1 and ISO 18113-2, which can be used in conjunction 
with it.

The use of reagents required for staining in biology as well as the specific examples of information supplied 
by the manufacturer for two staining procedures as provided in Annex A are based on a European consensus; 
they constitute the scientific justification for the requirements listed in Clause  4. This information is 
intended to assist manufacturers, suppliers and vendors of dyes, stains, chromogenic reagents and other 
reagents used for staining in biology in complying with the required specific product data.
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In vitro diagnostic medical devices — Information supplied 
by the manufacturer with in vitro diagnostic reagents for 
staining in biology

1	 Scope

This International Standard specifies requirements for information supplied by the manufacturer 
with reagents used in staining in biology. It applies to producers, suppliers and vendors of dyes, 
stains, chromogenic reagents and other reagents used for staining in histology and cytology including 
bacteriology, haematology, histochemistry, as performed in medical laboratories, both routine and 
research bacteriology. The requirements for information supplied by the manufacturer specified in this 
International Standard are a prerequisite for achieving comparable and reproducible results in all fields 
of staining in biology.

2	 Normative references

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies.

ISO 80000-1, Quantities and units — Part 1: General

ISO 80000-9, Quantities and units — Part 9: Physical chemistry and molecular physics

ISO 18113-1, In vitro diagnostic medical devices — Information supplied by the manufacturer (labelling) — 
Part 1: Terms, definitions and general requirements

ISO 18113-2, In vitro diagnostic medical devices — Information supplied by the manufacturer (labelling) — 
Part 2: In vitro diagnostic reagents for professional use

3	 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1
antibody
specific immunoglobulin formed by B-lymphocytes in response to exposure to an immunogenic 
substance and able to bind to this

Note 1 to entry: The molecule of an immunogenic substance contains one or more parts with a characteristic 
chemical configuration, an epitope.

3.2
blocking reagent
reagent that is used to reduce the inherent background of a sample before staining

3.3
chromogenic reagent
reagent that reacts with certain chemical groups present or induced in cells and tissues with the 
formation of a coloured compound in situ

EXAMPLE	 Diazonium salt, Schiff’s reagent.

INTERNATIONAL STANDARD� ISO 19001:2013(E)
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3.4
dye
coloured organic compound that, when dissolved in a suitable solvent, can impart colour to a material

3.5
fluorochrome
reagent that emits visible light when irradiated with excitation light of a shorter wavelength

Note 1 to entry: Any of various fluorescent substances used in biological staining to produce fluorescence in a sample.

3.6
in vitro diagnostic reagent
IVD reagent
chemical, biological or immunological component, solution or preparation intended by the manufacturer 
to be used as an IVD medical device

[ISO 18113‑1]

3.7
information supplied by the manufacturer
labelling
written, printed or graphic matter

—	 affixed to an IVD medical device or any of its containers or wrappers or

—	 provided for use with an IVD medical device,

related to identification, technical description, and use of the IVD medical device, but excluding 
shipping documents

EXAMPLE	 Labels, instructions for use.

Note 1 to entry: Catalogues are not considered labelling of IVD medical devices.

[ISO 18113‑1]

3.8
label
printed, written or graphic information placed on a medical device or its container

Note 1 to entry: A label permanently affixed to an IVD instrument is considered marking.

[ISO 18113‑1]

3.9
lectin
protein of non-immunogenic origin with two or more binding sites that recognize and bind to specific 
saccharide residues

3.10
monoclonal antibody
antibody capable of reacting specifically with a single epitope of a certain immunogenic substance

3.11
polyclonal antibody
mixture of immunoglobulin molecules, secreted against a specific immunogenic substance, each 
recognizing a different epitope

3.12
staining
impartment of colour to a material by means of reaction with a stain or chromogenic reagent

﻿
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3.13
stain
solution of one or more dyes at defined concentrations in a defined solvent used for staining

Note 1 to entry: The stain can be prepared by directly dissolving the dye in the solvent or by dilution of a stock 
solution with suitable agents.

3.14
stock solution of stain
stable defined solution of one or more dyes at a higher concentration than that used for staining

Note 1 to entry: Stability refers to constant properties of the dye even in the presence of other dyes.

3.15
nucleic acid probe
single- or double-stranded oligonucleotide or polynucleotide of defined length complementary to 
specific sequences of nucleotides in nucleic acids

4	 Requirements for information supplied by the manufacturer

4.1	 General requirements

4.1.1	 Chain of suppliers

When a manufacturer uses materials supplied by a producer, the manufacturer has an obligation of 
assuring that the producer meets the quality systems described in ISO 9001 and ISO 13485.

4.1.2	 Warning and precautions

The manufacturer of reagents used for staining in biology shall provide information regarding warning 
and precautions in accordance with ISO 18113-1 and ISO 18113-2.

4.1.3	 Format of Information supplied by the manufacturer

The format of the information supplied by the manufacturer with reagents used for staining in biology 
shall be in accordance with ISO 80000-1 and ISO 80000-9. Furthermore, where relevant, the requirements 
as specified in 4.1.4, 4.1.5 and 4.1.6 shall be met for the various reagents used for staining in biology.

4.1.4	 Information supplied by the manufacturer with reagents used for staining in biology

Information supplied by the manufacturer with reagents used for staining in biology shall be in 
accordance with ISO 80000-1 and ISO 80000-9. Information shall be provided regarding warning and 
precautions. ISO  18113-1 and ISO  18113-2 regarding warnings and precautions apply. Furthermore, 
where relevant, the requirements as specified in 4.1.2, 4.1.3 and 4.1.4 shall be met for the various 
reagents used for staining in biology.

4.1.5	 Product name

The product name shall, where relevant, include CAS-registry number [7] and Colour Index name and 
number.[23]

NOTE 1	 CAS-registry numbers are the Chemical Abstracts Service registry numbers. These are unique 
numerical code numbers assigned to chemical substances indexed by Chemical Abstracts.

NOTE 2	 The Colour Index gives a 5-digit number, the C.I. number and a specially constructed name to most dyes.
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4.1.6	 Product identity

The description of the reagent shall include appropriate physico-chemical data accompanied by relevant 
data sheets for each batch. The data shall contain the following information:

a)	 the molecular formula including counter-ion;

b)	 the molar mass (g/mol) clearly stating whether this is with or without counter-ion;

c)	 the permissible [or allowable] limits of interfering substances;

d)	 handling and storage.

For coloured organic compounds, the data shall also contain:

e)	 the molar absorbance (this can be substituted by content of the pure dye);

f)	 the wavelength or wave number at maximum absorbance;

g)	 thin layer chromatographic, high performance liquid chromatographic, or high performance thin 
layer chromatographic data.

4.1.7	 Suggested use

Suggested use(s) shall be provided giving guidelines for staining in biology

This shall include information on:

a)	 type(s) of biological material and handling and treatment before staining;

NOTE 1	 Information on type of biological material and its handling and treatment can be found in 
Reference.[15]

EXAMPLE	 Whether cell or tissue samples or both can be used; whether frozen or chemically-fixed 
material or both can be used; protocol for tissue processing; which embedding media can be used.

NOTE 2	 Reference[15] gives procedures for use in the testing of dye, stain, chromogenic reagent, 
fluorochrome, antibody and nucleic acid probe used for staining in biology.

b)	 details of a suitable reaction procedure used by the manufacturer for testing the reactivity of 
the dye, stain, chromogenic reagent, fluorochrome, antibody, nucleic acid probe or lectin used for 
staining in biology;

c)	 result(s) expected when using the reaction procedure on the suggested type(s) of material in the 
way detailed by the manufacturer;

EXAMPLES	See A.2 and A.3.

d)	 notes on suitable positive and negative control tissue and on interpretation of the result(s);

e)	 references to published results obtained using the product in the way suggested by the manufacturer.

4.2	 Additional requirements for specific kinds of reagent

4.2.1	 Fluorochromes

Independent of the type of application, fluorochromes offered for staining in biology shall be accompanied 
by the following information:

a)	 selectivity, i.e. a description of the target(s) which may be demonstrated using the conditions specified;

b)	 excitation and emission wavelengths;

﻿
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c)	 for fluorochromes conjugated to antibodies, the amount-of-substance ratio of fluorochrome 
conjugated to protein (F/P amount-of-substance ratio) is essential for quantitative purposes. 
The F/P ratio is calculated by separately determining the protein and fluorochrome amount-of-
substance concentrations of the conjugate based on absorbance measurements and then expressing 
these concentrations as a ratio.

4.2.2	 Metal salt compounds

When offering metal compounds for use in metal uptake procedures in staining in biology, the following 
additional information shall be included:

a)	 the systematic name;

b)	 purity.

4.2.3	 Antibodies

Antibodies offered for staining in biology shall be accompanied by the following information unless 
superseded by national governing regulations:

a)	 a description of the antigen (immunogenic substance) against which the antibody was raised, and if 
the antigen is defined by the cluster of differentiation systems, a CD number. This description shall 
contain the type of (macro)molecule detected, which part of the molecule has been detected, its cellular 
localization, and in which cells and/or tissues it is found, and any cross reactivity with other epitopes;

b)	 for monoclonal antibodies, animal host species, clone, method of production (tissue culture 
supernatant or ascitic fluid), immunoglobulin subclass and light chain identity;

NOTE	 Reference[8] gives an update on modern immunohistochemical procedures.

c)	 for polyclonal antibodies, animal host and whether whole serum or the gammaglobulin fraction is used;

d)	 a description of form (solution or lyophilized powder), amounts of total protein and specific antibody, 
and, if in solution, the nature and concentration of diluent or medium;

e)	 a description of any molecular linkers or extenders added to the antibody;

f)	 a declaration of purity, purification techniques and detection methods for impurity;

EXAMPLE	 Western blotting, immunohistochemistry.

g)	 appropriate references to publications dealing with application of the antibody.

NOTE	 Examples of procedures that may be used by the manufacturer or end user may be found in CLSI 
guideline I/LA28.[8]

4.2.4	 Nucleic acid probes

Nucleic acid probes offered for staining in biology shall be accompanied by the following information 
unless superseded by national governing regulations:

a)	 the base sequence and whether the probe is double- or single-stranded;

b)	 the molar mass of the probe or the number of bases and, if applicable, the number fraction (in 
percent) of guanine-cytosine base pairs;

c)	 marker used (radioactive isotope or non-radioactive molecule); for non-radioactive markers, point(s) 
of attachment to the probe (3’ and/or 5’) and substance fraction in percent of probe marked;

d)	 the target gene (DNA or RNA sequence) detected;

﻿
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e)	 a description of form (lyophilized powder or solution) and mass in pg or amount-of-substance in 
pmol or mass concentration in pg/ml or amount-of-substance concentration in pmol/ml and if in 
solution, the nature and concentration of diluent or medium;

f)	 a declaration of purity, purification techniques and detection methods for impurity;

EXAMPLE	 HPLC (high performance liquid chromatography).

g)	 appropriate references to publications dealing with the source description of DNA sequence;[18],[22]

h)	 existence of any known patents and information on application of the nucleic acid probe.

﻿
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Annex A 
(informative) 

 
Examples of information supplied by the manufacturer with 
reagents commonly used in biological staining procedures

A.1	 General

The following information is provided as examples of biological staining procedures and should not be 
considered as the only way the procedures described can be carried out. These procedures could be 
used by the manufacturer to test the reactivity of the dyes, and illustrates how the manufacturer may 
present the information in order to conform to this International Standard.

A.2	 Methyl green - pyronin Y stain — Example 1

Information supplied by the manufacturer with the dyes used in this procedure for staining in biology 
(either methyl green or ethyl green and pyronin Y) are listed below:

A.2.1	 Dyes used in the Methyl green – pyronin Y procedure

A.2.1.1	 Methyl green dye

CAUTION — R 36/37/38: Irritating to eyes, respiratory system and skin; S 26: In case of contact 
with eyes, rinse immediately; S 36: Wear suitable protective clothing.

A.2.1.1.1	 Product identity (name)

methyl green (synonyms: double green SF, light green);

CAS-registry number: 22383-16-0;

Colour Index name and number: basic blue 20, 42585.

A.2.1.1.2	 Product composition

molecular formula including counter ion: C26H33N32+ 2 BF4- molar mass with (and without) counter ion: 
561,17 g/mol, (387,56 g/mol);

mass fraction (content) of methyl green cation: 85  %, determined by absorption spectrometry; 
permissible limits of interfering substances all given as mass fractions:

—	 water: less than 1 %;

—	 inorganic salts: less than 0,1 %;

—	 detergents: not present;

—	 coloured impurities including crystal violet: not detectable by thin layer chromatography;

—	 indifferent compounds: 14 % soluble starch.

A.2.1.1.3	 Handling and storage

Stable when kept in a tightly stoppered brown glass bottle at room temperature (18 °C to 28 °C).

﻿
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Wavelength at maximum absorbance of dye solution: 633 nm.

Thin layer chromatography: only one major component present consistent with methyl green.

A.2.1.2	 Ethyl green dye

CAUTION — R 36/37/38: Irritating to eyes, respiratory system and skin; S 26: In case of contact 
with eyes, rinse immediately; S 36: Wear suitable protective clothing.

A.2.1.2.1	 Product identity (name)

ethyl green (synonym: methyl green).

CAS-registry number: 7114-03-6.

Colour Index name and number: no Colour Index name, 42590.

A.2.1.2.2	 Product composition

molecular formula including counter ion: C27H35N32+ 2 BF4−;

molar mass with (and without) counter ion: 575,19 g/mol (401,58 g/mol);

mass fraction of ethyl green cation: 85 %, determined by absorption spectrometry;

permissible limits of interfering substances all given as mass fractions:

—	 water: less than 1 %;

—	 inorganic salts: less than 0,1 %;

—	 detergents: not present;

—	 coloured impurities including crystal violet: not detectable by thin layer chromatography;

—	 indifferent compounds: 14 % soluble starch.

A.2.1.2.3	 Handling and storage

Stable when kept in a tightly stoppered brown glass bottle at room temperature (18 °C to 28 °C).

Wavelength at maximum absorbance of dye solution: 633 nm.

Thin layer chromatography: only one major component present consistent with ethyl green.

A.2.1.3	 Pyronin Y dye

CAUTION — R20/21/22: Harmful by inhalation, in contact with skin and if swallowed.

A.2.1.3.1	 Product identity (name)

pyronin Y (synonyms: pyronine Y, pyronin G, pyronine G);

CAS-registry number: 92-32-0;

Colour Index name and number: no Colour Index name, 45005.

A.2.1.3.2	 Product composition

molecular formula including counter ion: C17H19N2O+Cl−;

﻿
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molar mass with (and without) counter ion: 302,75 g/mol (267,30 g/mol);

mass fraction of pyronin Y cation: 80 %, determined by absorption spectrometry;

permissible limits of interfering substances all given as mass fractions:

—	 water: less than 1 %;

—	 inorganic salts: less than 0,1 %;

—	 detergents: not present;

—	 coloured impurities: not detectable by thin layer chromatography;

	 indifferent compounds: 19 % soluble starch.

A.2.1.3.3	 Handling and storage

Stable when kept in a tightly stoppered brown glass bottle at room temperature (18 °C to 28 °C).

Wavelength at maximum absorbance of dye solution: 550 nm.

Thin layer chromatography: only one major component present consistent with pyronin Y.

A.2.2	 Suggested use of the methyl green-pyronin Y staining method

This procedure is used for the demonstration of DNA (nuclei) and RNA (ribosomes) in cellular material. 
It is particularly useful for the demonstration of plasma cells.

A.2.3	 Type(s) of material

Methyl green-pyronin Y stain is used for fresh frozen cryostat, paraffin or plastic sections of various 
kinds of tissue.

A.2.4	 Handling and treatment before staining

A.2.4.1	 Suggested fixatives include:

	 Carnoy’s fluid [ethanol (volume fraction 99 %) + chloroform + acetic acid (mass fraction of 100 %) 
mixed as volumes (60 + 30 + 10) ml]; or

	 formaldehyde (mass fraction 3,6  %) buffered with phosphate (pH  =  7,0); routine dehydration, 
clearing, paraffin infiltration and embedding; routine preparation of microtome sections.

A.2.5	 Staining procedure

A.2.5.1	 Preparation of the working solution [15],[16]

a)	 Dissolve ethyl green or methyl green in an amount corresponding to a mass of 0,15  g pure dye, 
calculated as the coloured cation of ethyl green or methyl green (in the above examples 0,176 g in 
either case), in 90 ml warm (50 °C) distilled water.[6],[10],[14]

b)	 Dissolve an amount corresponding to a mass of 0,03 g pyronin Y calculated as the coloured cation 
(in the above example 0,038 g) in 10 ml 0,1 mol/l phthalate buffer, (pH = 4,0).[9],[13]

c)	 Mix the latter solution with the ethyl green or methyl green solution.

d)	 This working solution is stable for at least one week when kept in a tightly stoppered brown glass 
bottle at room temperature (18 °C to 28 °C).

A.2.5.2	 Staining procedure [12],[16]
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a)	 De-wax paraffin sections.

b)	 Hydrate sections.

c)	 Stain for 5 min at room temperature (about 22 °C) in working solution.

d)	 Rinse in two changes of distilled water, 2 s to 3 s in each.

e)	 Shake off surplus.

f)	 Agitate in three changes of 1-butanol.

g)	 Mount directly from 1-butanol in a hydrophobic synthetic resin.

A.2.6	 Result(s) expected

The following results would be expected for the methyl green-pyronin Y stain or ethyl green-pyronin Y 
staining procedure [17],[21] for:

	 nuclear chromatin (DNA): green (Carnoy fixed) or blue (formaldehyde fixed);

—	 nucleoli and ribosome rich cytoplasm (RNA): red (Carnoy fixed) or (lilac-) red (formaldehyde fixed);

—	 cartilage matrix and mast cell granules: orange;

—	 muscle, collagen and erythrocytes: unstained.

A.3	 Feulgen-Schiff reaction — Example 2

Information supplied by the manufacturer with the dye used to produce the chromogenic reagent 
(pararosaniline-Schiff reagent) used in this procedure for staining in biology.

A.3.1	 Dye used in the Feulgen-Schiff reaction

A.3.1.1	 Pararosaniline dye

CAUTION — R 40: Limited evidence of a carcinogenic effect; R 22: Do not breathe dust; S 36/37: 
Wear suitable protective clothing and gloves.

A.3.1.1.1	 Product identity (name)

pararosaniline (synonyms: basic rubin, parafuchsin, paramagenta, magenta 0);

CAS-registry number: 569-61-9;

Colour Index name and number: basic red 9, 42500.

A.3.1.1.2	 Product composition

molecular formula including counter ion: C19H18N3+ Cl−;

molar mass with (and without) counter ion: 323,73 g/mol (288,28 g/mol);

mass fraction of pararosaniline cation: 85 %, determined by absorption spectrometry;

permissible limits of interfering substances all given as mass fractions:

—	 Water: less than 1 %;

—	 Inorganic salts: less than 0,1 %;

—	 Detergents: not present;

﻿
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—	 coloured impurities: the methylated homologues of pararosaniline may be present in trace amounts 
as detected by thin layer chromatography but acridine shall not be present;

—	 indifferent compounds: 14 % soluble starch.

A.3.1.1.3	 Handling and storage

Stable when kept in a tightly stoppered brown glass bottle at room temperature (18 °C to 28 °C).

Wavelength at maximum absorbance of dye solution: 542 nm.

Thin layer chromatography: one major component consistent with pararosaniline; methylated 
homologues in trace amounts.

A.3.2	 Suggested use of the Feulgen-Schiff reaction

This procedure is used for the demonstration of DNA in cellular material.

A.3.3	 Type(s) of material

The Feulgen-Schiff reaction is used for paraffin or plastic sections of various kinds of tissue or cytological 
material (smear, tissue imprint, cell culture, and monolayer).

A.3.4	 Handling and treatment before staining

Suggested fixatives include:

—	 histology: formaldehyde (mass fraction of 3,6 %) buffered with phosphate, (pH = 7,0);

—	 cytology:

—	 wet fixed material: ethanol (volume fraction of 96 %);

—	 air dried material:

—	 formaldehyde (mass fraction of 3,6 %) buffered with phosphate;

—	 methanol + formaldehyde (mass fraction of 37 %) + acetic acid (mass fraction of 100 %) mixed 
as volumes (85 + 10 + 5) ml. Material fixed in Bouin’s fixative is not suitable for this reaction.

A.3.5	 Staining procedure

A.3.5.1	 Working reagents used in the staining procedure

Pararosaniline-Schiff reagent [11]

a)	 Dissolve 0,5 g pararosaniline chloride in 15 ml of 1 mol/l hydrochloric acid.

b)	 Add 85 ml of an aqueous solution of K2S2O5 (mass fraction of 0,5 %).

c)	 Wait 24 h.

d)	 Shake 100 ml of this solution with 0,3 g charcoal for 2 min and filter.

e)	 Store the colourless solution at a temperature no lower than 5 °C. The solution is stable for at least 
12 months in a tightly closed container.

A.3.5.1.1	 Rinsing solution

a)	 Dissolve 0,5 g K2S2O5 in 85 ml distilled water.
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