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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.
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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 fortwostaining proceduresas provided in Annex A arebased ona 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.

© IS0 2013 - All rights reserved v
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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
with
stain
bact(
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docujment (including any amendments) applies.

ISO §
ISO §

ISO 1
Part

ISO 1
Part

3
Fort

3.1

antibody

spec
subs

Normative references

Terms and definitions

International Standard specifies requirements for information supplied by therm
reagents used in staining in biology. It applies to producers, suppliers and cvend
s, chromogenic reagents and other reagents used for staining in histology and' ¢ytolo
eriology, haematology, histochemistry, as performed in medical laboratories, both
irch bacteriology. The requirements for information supplied by the manufacturer spe
national Standard are a prerequisite for achieving comparable and reprieducible result
ining in biology.

'ollowing referenced documents are indispensable for the application of this docume
ences, only the edition cited applies. For undated references, the latest edition of the

0000-1, Quantities and units — Part 1: General
0000-9, Quantities and units — Part 9: Physigal chemistry and molecular physics

8113-1, In vitro diagnostic medical devices — Information supplied by the manufacturer |
1: Terms, definitions and general requirements

8113-2, In vitro diagnostic medicaldevices — Information supplied by the manufacturer |
P: In vitro diagnostic reagents\for professional use

he purposes of thissdocument, the following terms and definitions apply.

fic immunoglobulin formed by B-lymphocytes in response to exposure to an i
fance\and able to bind to this

anufacturer
ors of dyes,
by including
routine and
rified in this
5 in all fields

1t. For dated
b referenced

labelling) —

labelling) —

nmunogenic

Note

haracteristic

chem

3.2

1 to entrv: The molecule of an immnnngpnir‘ substance contains one or maore parts with a d
ical configuration, an epitope.

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

form

EXAMPLE

© ISO

ation of a coloured compound in situ

Diazonium salt, Schiff’s reagent.
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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 diagnastic reagent
IVD reage
chemical, biplogical or immunological component, solution or preparation intended by the manufacfurer
to be used ap an [VD medical device

[ISO 18113-1

[R—

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

— affixed fo an IVD medical device or any of its containers or wrappets or
— provide(d for use with an IVD medical device,

related to identification, technical description, and use of\the IVD medical device, but exclyding
shipping dofuments

EXAMPLE Labels, instructions for use.
Note 1 to entty: Catalogues are not considered labelling of [VD medical devices.
[ISO 18113-1]

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

Note 1 to entfy: A label permaneutly affixed to an [VD instrument is considered marking.
[ISO 18113-1]

3.9

lectin
protein of npn-imitunogenic origin with two or more binding sites that recognize and bind to spegcific
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

2 © IS0 2013 - All rights reserved
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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 dve even in the presence of other dyes

3.15
nucleic acid probe
single- or double-stranded oligonucleotide or polynucleotide of defined length, compl¢mentary 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

Wheph a manufacturer uses materials supplied by a producer, the manufacturer has an ¢bligation of
assuring that the producer meets the quality systems@escribed in ISO 9001 and ISO 13485.

4.1.1 Warning and precautions

The manufacturer of reagents used for stairiing in biology shall provide information regardiing warning
and I;‘ecautions in accordance with ISO #48113-1 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
shallbeinaccordance withIS©80000-1 and ISO 80000-9. Furthermore, where relevant, the r¢quirements
as splecified in 4.1.4, 4.1/5'and 4.1.6 shall be met for the various reagents used for staining ij biology.

4.1.4 Informationsupplied by the manufacturer with reagents used for staining in biology

Inforimation supplied by the manufacturer with reagents used for staining in biology| shall be in
accordanceswith ISO 80000-1 and ISO 80000-9. Information shall be provided regarding warning and
precautions: 1SO 18113-1 and ISO 18113-2 regarding warnings and precautions apply. Furthermore,
whereCrelevant, the requirements as specified in 4.1.2, 4.1.3 and 4.1.4 shall be met for|the various
reagemts used for staimng i biotogy:

4.1.5 Product name

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

NOTE1  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.

© IS0 2013 - All rights reserved 3
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4.1.6 Productidentity

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;

<)

the permissible [or allowable] limits of interfering substances;

d) handling and storage.

For colourele organic compounds, the data shall also contain:

layer chiromatographic data.

fluorochjrome, antibody and nucleic acidprobe used for staining in biology.

hr absorbance (this can be substituted by content of the pure dye);
elength or wave number at maximum absorbance;

er chromatographic, high performance liquid chromatographic, or high performance

pested use

se(s) shall be provided giving guidelines for staining in bielogy
clude information on:

bf biological material and handling and treatment before staining;

Information on type of biological material @nd its handling and treatment can be fou
e.[15]

E Whether cell or tissue samples:ér both can be used; whether frozen or chemically
or both can be used; protocol for tissue-processing; which embedding media can be used.

Referencell3] gives procedurés for use in the testing of dye, stain, chromogenic rea

thin

nd in

fixed

gent,

of a suitable reaction procedure used by the manufacturer for testing the reactivity of

stain, chromogenie reagent, fluorochrome, antibody, nucleic acid probe or lectin use
in biology;

expected when using the reaction procedure on the suggested type(s) of material i
ailed by the'manufacturer;

ES See A2 and A.3.

notes o Suitable positive and negative control tissue and on interpretation of the result(s);

d for

h the

e) the mol
f) the way
g) thin lay]
4.1.7 Sugj
Suggested y|
This shall in
a) type(s)
NOTE 1
Refereng
EXAMP]]
material
NOTE 2
b) details
the dye
staining
c) result(s
way det
EXAMP]]
d)
e)

references to published results obtained using the productin the way suggested by the manufacturer.

4.2 Additional requirements for specific kinds of reagent

4.2.1 Fluorochromes

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

a)
b)

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

excitation and emission wavelengths;

© ISO 2013 - All rights reserved
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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)
b)

4.2.3 Antibodies

fhe systematic name,

purity.

Antibodies offered for staining in biology shall be accompanied by the following informpation unless

supefseded by national governing regulations:

a)

b)

g)

NOT
guidgline I/LA28.[8]

4.2,

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

or monoclonal antibodies, animal host species, clone, method of production (ti§sue culture
upernatant or ascitic fluid), immunoglobulin subclass and light chain identity;

OTE Referencel8] gives an update on moderirtimmunohistochemical procedures.
or polyclonal antibodies, animal host and whether whole serum or the gammaglobulin fra¢tion is used;

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

description of any moleculatlinkers or extenders added to the antibody;
declaration of purity, purification techniques and detection methods for impurity;
XAMPLE Westérn blotting, immunohistochemistry.

ppropriate refeténces to publications dealing with application of the antibody.

Examplées of procedures that may be used by the manufacturer or end user may be found in CLSI

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)
b)

)

d)

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

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

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;

the target gene (DNA or RNA sequence) detected;

© IS0 2013 - All rights reserved 5
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f)

g)
h)

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;

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

EXAMPLE HPLC (high performance liquid chromatography).
appropriate references to publications dealing with the source description of DNA sequence;[18].[22]

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

© ISO 2013 - All rights reserved
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Annex A
(informative)

Examples of information supplied by the manufacturer

with

reagents commonly used in biological staining procedures

A1l
The f

cons
used
pres

A.2

Infor
(eith

A2,

A.2.]

CAU
with

A.2.]
metH

CAS-

Coloyir Index name and fwamber: basic blue 20, 42585.

A.2.]

mole]
561,]

mass

General

ollowing information is provided as examples of biological staining proceduresjand s}
dered as the only way the procedures described can be carried out. These procedu
by the manufacturer to test the reactivity of the dyes, and illustrates hoyw the manufj
ent the information in order to conform to this International Standard.

Methyl green - pyronin Y stain — Example 1

mation supplied by the manufacturer with the dyes used in this procedure for stainiry
br methyl green or ethyl green and pyronin Y) are listeddelow:

I Dyes used in the Methyl green - pyronin Y procedure

.1 Methyl green dye

'ION — R 36/37/38: Irritating to eyes, respiratory system and skin; S 26: In cas
eyes, rinse immediately; S 36: Wear<suitable protective clothing.

.1.1 Product identity (name)
yl green (synonyms: double.green SF, light green);
registry number: 22383-16-0;

.1.2 Productcomposition

cular forimula including counter ion: C26H33N32+ 2 BF4- molar mass with (and without)
7 g/mol, (387,56 g/mol);

hould not be
res could be
hcturer may

g in biology

b of contact

counter ion:

fraction (content) of methyl green cation: 85 %, determined by absorption sp|

ectrometry;

pern

1ssible Iimits of interfering substances all given as mass iractions:

— water: less than 1 %;

— i

norganic salts: less than 0,1 %;

— detergents: not present;

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

— i

ndifferent 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).

© ISO

2013 - All rights reserved
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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 fgrmula including counter ion: C27H35N32+ 2 BF4~;

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

mass fractign of ethyl green cation: 85 %, determined by absorption{sp€ctrometry;

permissible|limits of interfering substances all given as mass frdctions:

water: lpess than 1 %;

inorganjic salts: less than 0,1 %;
detergepts: not present;
colourefl impurities including crystal violet;-hot detectable by thin layer chromatography;

indifferent compounds: 14 % solublestarch.

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
Thin layer ¢

A2.1.3 Py

at maximum absorbance of dye solution: 633 nm.

hromatography: only one major component present consistent with ethyl green.

ronin’Y dye

nnnnnnnnnnn A

CAUTION

3O 3 oot oot cayadl clozas o d o o
oL T Contattwitir S antirSwanoweo:

A.2.1.3.1 Product identity (name)

pyroninY (s

ynonyms: 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: C17H19N20+Cl-;

© ISO 2013 - All rights reserved
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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:

A.2.1.3.3 Handling and storage

water: less than 1 %;
inorganic salts: less than 0,1 %;

detergents: not present;

1 - i R N o e | 1 - h 1 b h
GUIDUTTU THHIPUT'TUICS. TTUT UTLCLLADIT Uy Ul 1dy Tl CHT UITIdlUgT dpPIly,

indifferent compounds: 19 % soluble starch.

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

Waveglength at maximum absorbance of dye solution: 550 nm.

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

A2

.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.

Itis

A2

.3 Type(s) of material

particularly useful for the demonstration of plasmaceells.

MetHyl green-pyronin Y stain is used for fresh frozen cryostat, paraffin or plastic sections of various

kinds of tissue.

A2

A.2.4.1 Suggested fixatives include:

A2,

A.2.5.1— Preparationof the working solution [151.[16]

a)

b)

‘)
d)

.4 Handling and treatment before staining

Larnoy’s fluid [ethanol)(Volume fraction 99 %) + chloroform + acetic acid (mass fractign of 100 %)
]nixed as volumes (60 + 30 + 10) ml]; or
o

rmaldehydey(mass fraction 3,6 %) buffered with phosphate (pH = 7,0); routine (ﬂlehydration,
¢learing, paraffin infiltration and embedding; routine preparation of microtome sectiops.

b Staining procedure

T 22 3 DT CI Ot
i=]

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]

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/I phthalate buffer, (pH = 4,0).[2].[13]

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

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]

© IS0 2013 - All rights reserved 9
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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 ¢irectlyfromri=butamotinahydrophobtesynthreticrestr

A.2.6 Resplt(s) expected

The following results would be expected for the methyl green-pyronin Y stain or ethyl greén-pyro

staining prd
nuclear

nucleolj

cartilag]

muscle,

A.3 Feulgen-Schiff reaction — Example 2

Information|
(pararosani

A3.1 Dye

A.3.1.1 Pdrarosaniline dye

CAUTION -
Wear suital

A.3.1.1.1 Product identity {name)

pararosanil
CAS-registr

Colour Inde}

cedure [17],[21] for:

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

and ribosome rich cytoplasm (RNA): red (Carnoy fixed) or (lilacé) red (formaldehyde fi
e matrix and mast cell granules: orange;

collagen and erythrocytes: unstained.

supplied by the manufacturer with the-dye used to produce the chromogenic res
[line-Schiff reagent) used in this procedure-for staining in biology.

used in the Feulgen-Schiff reaction

ble protective clothing'and gloves.

ne (synonyms:basic rubin, parafuchsin, paramagenta, magenta 0);
y numbér569-61-9;

k name and number: basic red 9, 42500.

ninY

xed);

gent

- R 40: Limited evidenee.of a carcinogenic effect; R 22: Do not breathe dust; S 3¢/37:

A.3.1.1.2 Product composition

molecular formula including counter ion: C19H1gN3* 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
— Water: 1

Inorgan

Deterge

10

limits of interfering substances all given as mass fractions:
ess than 1 %;
ic salts: less than 0,1 %;

nts: not present;

© ISO 2013 - All rights reserved
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— coloured impurities: the methylated homologues of pararosaniline may be present in trace amounts

A.3.

as detected by thin layer chromatography but acridine shall not be present;

indifferent compounds: 14 % soluble starch.

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.

Thinlaver chromatogravhv: gne maior component consistent with pararagsaniline:
4 (=] | i J r r 7

homglogues in trace amounts.

A3

methylated

.2 Suggested use of the Feulgen-Schiff reaction

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

A3

.3 Type(s) of material

The Feulgen-Schiffreaction is used for paraffin or plastic sections of various kinds of tissue o
matdrial (smear, tissue imprint, cell culture, and monolayer).

A3

.4 Handling and treatment before staining

Suggested fixatives include:

A.3.

A.3.

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

¢ytology:

1+ wet fixed material: ethanol (volume-fraction of 96 %);

— air dried material:
— formaldehyde (mass fraction of 3,6 %) buffered with phosphate;

— methanol + formraldehyde (mass fraction of 37 %) + acetic acid (mass fraction of 1
as volumes (85y+ 10 + 5) ml. Material fixed in Bouin'’s fixative is not suitable for

b Staining procedure

3.1 Working reagents used in the staining procedure

Pararosaniline-Schiff reagent [11]

a)
b)
‘)
d)
e)

A.3.

a)

I cytological

D0 %) mixed
his reaction.

DisSolve 0,5 g pararosaniline chloride in 15 ml of 1 mol/1 hydrochloric acid.

Add 85 ml of an aqueous solution of K2S,05 (mass fraction of 0,5 %).
Wait 24 h.

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

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.

5.1.1 Rinsing solution

Dissolve 0,5 g K2S205 in 85 ml distilled water.
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