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Avogadro constant:
1 mol = 
6.022140857(74)×1023 mol−1

Reference Standards

https://en.wikipedia.org/wiki/Avogadro_constant
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Ph. Eur.
Reference Standards

References and Definitions

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.

Ph. Eur. General Notices

The European Pharmacopoeia Commission establishes the
official reference standards, which are alone authoritative in
case of arbitration.

These reference standards (RS) are available from EDQM.

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.
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Ph. Eur. Chapter 
5.12. Reference Standards

Content:

 Terminology

 Use of Ph. Eur. Reference Standards

 Establishment of Reference Standards

 Manufacturing, Labelling, Storage and Distribution

 Re-Test Programme for Ph. Eur. Reference Standards

©2015 EDQM, Council of Europe.  All rights reserved.

Ph. Eur. Chapter 
5.12. Reference Standards

 Reference standard” (RS) is a general term covering reference 

substances, preparations and spectra. 

 European Pharmacopoeia reference standard 

A reference standard established under the aegis of and adopted by 

the European Pharmacopoeia Commission. 

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.
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Ph. Eur. Chapter 
5.12. Reference Standards

European Pharmacopoeia chemical reference substance (CRS)

A substance or mixture of substances intended for use as stated in a monograph 
or general chapter of the European Pharmacopoeia. CRSs are in general primary 
standards, except for those (notably antibiotics) that are calibrated in International 
Units. The latter are secondary standards traceable to the international standard.

M Weber ©2016 EDQM, Council of 
Europe. All rights reserved.
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European Pharmacopoeia herbal reference standard (HRS)

A herbal drug preparation (usually an extract) or a herbal drug intended for use as 
stated in a monograph or general chapter of the European Pharmacopoeia. 
Unless otherwise specified, HRS are designated as primary reference standards 
for their intended use.

…

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.
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6.20 
Reference standards should be established as suitable for their
intended use. Their qualification and certification as such should
be clearly stated and documented.

Whenever compendial reference standards from an
official source exist, these should preferably be used as
primary reference standards unless fully justified (the use of
secondary standards is permitted once their traceability to
primary standards has been demonstrated and is documented).

These compendial materials should be used for the purpose
described in the appropriate monograph unless otherwise
authorised by the National Competent Authority.

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.

Use of Ph. Eur. Reference Standard

EVALUATION OF A 
MEASUREMENT 

SYSTEM

ESTABLISHMENT OF A 
SECONDARY STANDARD

Ex. Working standards

VERIFICATION OF 
A MEASUREMENT 

SYSTEM
Ex. TGA, KF, LOD 

equipment

EVALUATION OF A 
MEASUREMENT 

SYSTEM
Ex. System suitability 

test

BATCH TESTING
Ex.Identification

Assay, Purity

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.
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Types of Ph. Eur. Reference StandardsTypes of Ph. Eur. Reference Standards

Identification
45%

Assay 
17%

Impurities 
(quant.)

11%

Impurities (quali.)
11%

Mixtures for 
SST/peak ID.

16%

Total number of Ph.Eur. RS 15/06/16:  2713

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.

Ph.Eur.

Reference Standards

Establishment

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.
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European Pharmacopoeia
Monographs and Reference Standards

Reference 
Standards

METHODS SPECIFICATIONS

©2015 EDQM, Council of Europe.  All rights reserved.

Step 1: Characterisation of bulk material

 Verification of identity, structure and compliance with the 
monograph (when applicable)

 Determination of purity

 Confirmation of identity and purity by alternative methods 
(NMR, qNMR, MS, elemental analysis, titration, DSC, etc.)

(Ph. Eur. general text 5.12 Chapter 4. ESTABLISHMENT OF REFERENCE STANDARDS)

Dr Matthias Weber ©2015 EDQM, Council 
of Europe. All rights reserved.
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Step 2: Characterisation after subdivision in vials

 Determination of homogeneity

 Content assigned by mass-balance (if required)

 Assigned value checked by qNMR (when applicable)

Dr Matthias Weber ©2015 EDQM, Council 
of Europe. All rights reserved.
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 Technical approval by Group of Experts

 Adoption by Ph. Eur. Commission

(Ph. Eur. general text 5.12 Chapter 4. ESTABLISHMENT OF REFERENCE STANDARDS)

Assigned content

For a European Pharmacopoeia chemical reference substance established for 
assay purposes, the assigned content is usually calculated from the values 
obtained from the analyses performed for the determination of impurities 
(organic, inorganic, water and solvents) by applying the principle of mass 
balance; other suitable methods may also be used. When possible, the assigned 
content is confirmed by comparing with the result obtained by an independent 
method.

Dr Matthias Weber ©2015 EDQM, Council 
of Europe. All rights reserved.
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ܺ % = 100% − ݎ݁ݐܽݓ − ݏݐ݊݁ݒ݈ݏ	݈ܽݑ݀݅ݏ݁ݎ − ݏܿ݅݊ܽ݃ݎ݊݅ ∗ (100% − %100(ݏ݁ܿ݊ܽݐݏܾݑݏ	݀݁ݐ݈ܽ݁ݎ	݈ܽݐݐ
(Ph. Eur. generaltext 5.12 Chapter 4. ESTABLISHMENT OF REFERENCE STANDARDS)
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Ph.Eur.
Reference Standards

Herbal Monographs

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.

Expert Groups

Monographs of HOM (Homoeopathic raw materials and stocks of 
herbal material) working party
[about 16 herbal monographs]

Monographs of expert group 13A (Phytochemistry A) 
[about 123 monographs]

Monographs of expert group 13B (Phytochemistry B) 
[about 136 monographs]

Monographs of TCM (Traditional Chinese Medicines) working party 
[about 44 monographs]

(updated 01/2016; Ph. Eur. 8.8)

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.
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Chemical Reference Substance (CRS) 
in herbal monographs

Qualitative CRS

Chemical reference substance used for peak identification or system 
suitability in the (HP)TLC test, LC test or LC assay
(only if the substance is not available)

Quantitative CRS 

Chemical reference substance used as external standard for an LC 
test or an LC assay with an assigned content

M Weber ©2016 EDQM, Council of 
Europe. All rights reserved.
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Herbal Reference Standards (HRS)

Qualitative HRS

Herbal reference standard used for identification or adulteration in 
the (HP)TLC test or for peak identification or system suitability in the 
LC test or LC assay

Quantitative HRS

Herbal reference standard used as external standard for an LC test or 
for the LC assay with an assigned content of one or more 
components

M Weber ©2016 EDQM, Council of 
Europe. All rights reserved.

22
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Homoeopathic Example 1

Ph.Eur. monograph 2486 for Anamirta cocculus ad 
praeparationes homoeopathicas

Content: minimum 0.80 per cent of picrotoxinin (C15H16O6; 
Mr 292.3) (dried drug).

©2015 EDQM, Council of Europe.  All rights reserved.

ASSAY

Liquid chromatography (2.2.29).

Reference solution. Dissolve 5.0 mg of picrotin CRS and 
5.0 mg of picrotoxinin CRS in 10.0 mL of acetonitrile R. 
Dilute 2.0 mL of the solution to 20.0 mL with the mobile 
phase.

Picrotoxinin CRS is used for system suitability and as external 
standard in the LC assay for the content of picrotoxinin

“as is” content of picrotoxinin CRS 1: 98.3% C15H16O6

Chromatogram ref. solution

©2015 EDQM, Council of Europe.  All rights reserved.
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Homoeopathic Example 2

Ph.Eur. monograph 2290 for Amanita phalloides ad 
praeparationes homoeopathicas

Content: 0.001 per cent m/m to 0.010 per cent m/m for the 
sum of α-amanitine and β-amanitine (C39H54N10O14S; Mr 919).

©2015 EDQM, Council of Europe.  All rights reserved.

Reference solution. Dissolve 10.0 mg of tryptophan CRS in 
mobile phase A and dilute to 20.0 mL with mobile phase A.

Tryptophan CRS used for as external standard in 
the LC test for α-amanitine and β-amanitine.

α- and β-amanitine are highly toxic and unstable 

 quantification is done vs tryptophan               
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Ph.Eur.

Reference Standards

Labelling and use

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.

Includes: name of the reference standard,
name of the supplier, batch number and any
other information necessary to the proper
use of the reference standard.

Labelling

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.
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If used as an assay standard the following information is
also given:

 the assigned percentage content;
 or, the content in mg or mL of the chemical entity in 

the container;
 or, the assigned potency (for biological assays or 

microbiological assays) in units either per mg or per 
vial. 

An explanatory leaflet is considered as part of the 
labelling.

Labelling

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.

Reference Standard Leaflets

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.
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Reference Standard Leaflets

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.

Reference Standard Leaflets

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.
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Instructions for Use

Freeze-dried CRS

The value assigned corresponds to the amount per vial, for example 
2.05 mg/vial.

Powder-filled CRS

Content (m/m) assigned on an  « as is » basis.

To be weighed – No need to dry

To be reconstituted – Not weighed

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.

 are not necessarily suitable for other purposes.

If a reference standard is to be used for any
purpose other than that for which it has been
established, its suitability for the new use has to
be fully demonstrated.

Ph. Eur. Reference StandardsPh. Eur. Reference Standards

Any value assigned to a reference standard is valid for the 
intended use and not necessarily for other uses.
[Ph.Eur. Chapter 5.12.]

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.
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What is expected from the User

Immediately before using a Ph. Eur. Reference standard, 
the following shall be checked:

 that the reference standard batch number be current at the
time of use. A real-time batch validity statement is available
on line;

 that the container/closure system integrity be kept, i.e.
absence of visible defects originating from shipping;

 that the reference standard after receipt has been stored at
the conditions prescribed in the Ph. Eur. CRS catalogue;

 allow the RS to equilibrate to lab temperature. before
opening

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.

Reference Standards Catalogue

Available online. Updated daily. English only.

store.edqm.eu

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.
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Online Ph. Eur. RS Database

crs.edqm.eu

The database provides specific information including:

Availability
Origin

Storage and dispatching conditions
Presentation

Assigned Content
Batch Validity Statement  

Complementary information (for ex. chromatogram) 
Safety Data Sheet

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.

Batch Validity Statement (BVS)
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Batch Validity Statement (BVS)

Ph.Eur.

Reference Standards

Secondary Standards

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.
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Secondary standard. A standard whose property value is assigned by
comparison with a primary standard of the same property or quantity.

4-5. SECONDARY STANDARDS

A secondary standard should exhibit the same property or properties
as the primary standard, relevant for the test(s) for which it is
established. The extent of testing may not be as comprehensive as is
required for the establishment of a primary standard. The secondary
standard is established by comparison with the primary standard to
which it is traceable. An official primary standard is used
wherever possible for establishment of secondary standards.

M. Weber 24/11/2016 ©2016 EDQM, Council of Europe.  All rights reserved.

Ph. Eur. Chapter 
5.12. Reference Standards

Commercial standard

Dr Matthias Weber ©2015 EDQM, Council 
of Europe. All rights reserved.

42

« traceable « to the 
corresponding HWI primary
pharmaceutical standard 
(whose content is
determined by quantitative 
NMR)
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 Reference standards are analytical benchmarks that serve two major 
purposes: qualitative and quantitative

 Ph. Eur. reference standards are official, legally binding standards, 
constituting an essential part of Ph. Eur. monographs

 Ph. Eur. policy on reference standard is reflected in general chapter 5.12.

 Ph. Eur. ref. standards are described in the EU GMP Regulations 

 Ph. Eur. ref. standards are established for the intended purpose

 Ref. standards for herbals/homeopathics bear some specificities

 Questions   helpdesk  www.edqm.eu/register

 Information  website  www.edqm.eu

The eight Ph. Eur. CRS take home messages


