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Reference material, material, sufficiently homogeneous and stable with respect to one or
RM more specified properties, which has been established to be fit for its
intended use in a measurement process
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material, sufficiently homogeneous and stable with respect
to one or more specified properties, which has been
established to be fit for its /ntended us
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Certified reference
material, CRM

reference material characterized by a metrologically valid procedure for

provides the value of the specified property, its associated uncertainty,
and a statement of metrological traceability
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one or more specified properties, accompanied by an RM certificate that
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reference materialthat has at least one certified value

Certified value value, assigned to a property of a reference material thatis
accompanied by an uncertainty statement and a statement of

metrological traceability, identified as such in the RM certificate
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value, determined by a metrologically valid procedure and
accompanied by an uncertainty statement and a statement of
metrological traceability, assigned to a property of a
reference material and identified as such in the reference
material document
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3.1. 1 IZ#EY)E  Reference material
— DD FOBEFEICDOWNT, +0EBDODLETCHD, @BFHEANET DK OTER
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3.1.4=%=1E Indicativevalue

3.1.5 RMXZ= Reference material document

(3.1.17 &BIEHR > — & Product information sheet)

3.1.8 EEYEAEIREE  Reference material production report

3.1.2 SRAFZEY)E  Certified reference material ~N
T (E—D D AHET 5D BEYE

3.1.3585HME certified value

3.1.6 ZEY)ESRETE  Reference material certificate

3.1.9 IEEY)EFRAIFREZE  Reference material certification report

\ 3.3.3 1ZEY)'E DA Reference material certification /
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Table 1 — Contents of the product information sheet or the RM certificate

SO Guide 31

Table 1 — Contents of the product information sheet, or the RM certificate

Content Product information RM certificate HE Content Product information RM certificate Subclause
sheet sheet
Title of the document Mandatory Mandatory HEDFE Title of the document Mandatory Mandatory 5.2.2
Unique identifier of the RM Mandatory Mandatory EIHER T 0 B J O kR 7 Unique identifier of the RM Mandatory Mandatory 5.2.3
Name of the RM Mandatory Mandatory 'F"i*ifiﬂ‘rf?}’f’f 9 %fﬁ]ﬁ Name of the RM Mandatory Mandatory 5.2.4
Name and contact details of the RM Mandator Mandator :: - — RET—— Name and contact details of the RM Mandatory Mandator 595
producer andatary andatory ERHEM T A e o0 AR T ONGEHE A g5t producer andatory andatory =
Intended use Mandatory Mandatory {ERER Intended use Mandatory Mandatory 5.2.6

Minimum sample size

Mandatory whenever

Mandatory whenever

/N Rt

Minimum sample size

Mandatory whenever
applicable

Mandatory whenever
applicable

Period of validity

Mandatory

Mandatory

Mandatory whenever

Mandatory whenever

Commutability applicable applicable 5.2.9

Storage information Mandatory Mandatory 5.2.10
Instructions for handling and use Mandatory Mandatory 5.2.11
Document components Mandatory Mandatory 5.2.12
Document version Mandatory Mandatory 5.2.13

Measurement procedures for operation-

Mandatory whenever

Mandatory whenever

applicable applicable
Period of validity Mandatory Mandatory BRHERR
) I ' ¥
Commutability Mandatory whenever Mandatoly?x henever | =1 2 5 — & 1) 5 ¢ (ﬁlﬁﬁm %)
applicable applicable P
Storage information Mandatory Mandatory AR
Instructions for handling and use Mandatory Mandatory m*& Wiz Ur‘[%ﬁﬁ (Rl ?Ellﬂ_:\.
E?iiglél;mber and the total number Mandatory Mandatory A= HEER U A—UBE
- o
Document version Mandatory Mandatory t = (DH.E
Description of the material Recommended Mandatory PTTOEEER
- - : - . "ty v 1 ! L TR - ol -
Property qf interest, property value Optional Mandatory ﬁiﬁmﬁﬁ, ﬁ EE T A H‘E}E T3 7[:'5{13?33 P
and associated uncertainty T T
Metrological traceability Optional Mandatory atiEtE F L -V Y T 4
Measurement methods for method Recommended Mandatory whenever HEILERET ZHENSROBEEAE
dependent measurands applicable G S e FEHE e ot = 5 = - -
D — 2 BEVHEESORKERESORERUE
Name and function of the RM produc- Optional Mandator o — - p— -
er’s approving officer ptions andatory HECEEL L WElENSEORERE
i P fdacs i
Measurement methods for method-in Recommended Recommended e EEfEW
dependent measurands e 2
Health and safety information Recommended Recommended HARE
Subcontractors Optional Optional ZEE
Indicative values Optional Optional HERYHH
Legal notice Optional Optional =T - =
g P P :v{.{?ﬂ_‘tﬁizﬁlb "r[} ~DF R
Reference to a certification report Optional Optional |50 ]

ally defined measurands applicable applicable

Property of interest Mandatory Mandatory 5.2.15
Description of the material Recommended Mandatory 5.3.2
Eal'icl)l}i;rty value and associated uncer- Optional Mandatory 533
Metrological traceability Optional Mandatory 5.3.4
E;S;i?i?féfc:}lflicczgu of the RM producer’s Optional Mandatory 5.3.5
Elljgjﬁ ;e;; ?;:fel;rﬁ;iilxl‘_isn?; non-opera- Recommended Recommended 542
Health and safety information Recommended Recommended 543
Subcontractors Optional Optional 544
Indicative values Optional Optional 545
Legal notice Optional Optional 5.4.6
Reference to a certification report Optional Optional 547
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1ISO 33405 EEEICH T 2F XS
Reference materials — Approaches for characterization and assessment of homogeneity and

stability

10 Evaluating measurement uncertainty 59
10.1 Basis for evaluating the uncertainty of a property value of a CRM 59
10.2 Basic model for a batch characterization 60
10.3 Uncertainty sources ol
10.4 Coverage intervals and factors 61

SO 33406 EMHEIC T 2E XT3

Approaches for the production of reference materials with qualitative properties
5 Meeting technical and production requirements

5.3 Measurement uncertainty and confidence in qualitative values

5.3.1 General considerations
5.3.2 Measurement uncertainty
5.3.3 Confidence in qualitative values

o 1O OO O N

5.4 General considerations for the selection of statistical approaches
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* 1SO 33407:2024 Guidance for the production of pure organic substance
certified reference materials

* 1SO 33408:2025 Guidance for the production of pure inorganic substance
certified reference materials
SHEOERIEY (1SO33407) MU EY) (1ISO 33408) DEREAHEAEY)
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SO AHENTDEZHRI|TmMN S TLARL

* 1SO 33403:2024 Reference materials — Requirements and recommendations
foruse
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1SO 33405 1SO 33407 1SO 33406

6 Overview of reference 4 Technical and production requirements 5 Meeting technical and production
material production 4.2 General requirements
7 Assessment of 4.2 Production planning 5.1 Characterization
homogeneity 4.3 Specification of the CRM and its measurand 5.2Application of metrological
8 Assessment and 4 4 Candidate material sourcing and assessment traceability to qualitative
monitoring of stability of suitability, including verification of PC determinations |
> identity and adequate purity 5.3 Measurement uncertainty and
J Charade“zat'on of the 4.5 Product packaging and specification of confidence in qualitative values
material conditions for storage and safe handling 5.4 General considerations for the
10 Evaluating measurement 4.6 Determination of approaches to purity selection of statistical approaches
uncertainty assessment of the CRM 5.5 Assessment of homogeneity
4.7 Development and validation of procedures 5.6 Assessment of stability
for characterization, including achieving target 5.7 Commutability assessment

measurement uncertainty
4.8 Assessment of homogeneity
4.9 Assessment and monitoring of stability
4.10 Characterization of the CRM

4.11 Metrological traceability of the certified
property value
4.12 Preparation of certificates
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Reference materials —&ererree Approaches for characterization and assessment
of homogeneity and stability
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«  8.5.4.3 Advantages and disadvantages of accelerated stability studies ([BIFFERRITE 242 7E 14 5 5%
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D ESR DA E
«  9.10 Qualitative properties (MR
=> 9.8 Nominal propertiesincludingidentity (F—Mz 2L HENME)
«  B.2 Two factor ANOVA for nested designs (B DVNLETEBI R T8 HT)
= >B.2 Two-way analysis of variance for nested designs (K93 D 15T _soECE DB HT)
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8.5.4.3 Advantages and disadvantages of accelerated stability studies

Accelerated studies, regardless of whether they are organised as classical studies or in an isochronous design, have the
following advantages:

a) The studies are often shorter than real-time studies and therefore often allow a faster assessment of stability.

b) The degradation induced can allow for identification of the main degradation products. These degradation products can
subsequently be used as targets for the stability monitoring. Especially for pure substance CRMs, this can allow for a
faster detection of degradation.

The disadvantages of accelerated studies include:

- Only the explicitly tested stress factors are investigated, although unknown and untested factors can be responsible for the
degradation.

- The validity of the results relies on the correct identification of the rate determining degradation step, which often is not
straightforward. This step can also not be the same for the different conditions tested.

- The observed degradation cannot fit the chosen degradation model, which makes estimation of an uncertainty
contribution of establishing a lifetime difficult.

- Evaluation of results relies on significant degradation under the stress conditions. It is difficult to draw conclusions in case
that no degradation is observed.

- Estimated uncertainty contributions from accelerated studies can be larger than from real-time studies.

These disadvantages can be mitigated by ensuring that accelerated studies are sufficiently long (at least 6 months or, even
better, 12 months) and always include the condition of interest (e.g., the actual storage temperature).
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SO Guide 35:2017
B.2 Two factor ANOVA for nested designs

SE = Ll ' (B.11)

1SO 33405:2024

B.2 Two-way analysis of variance for nested designs

M, —ny—M
(nb),

within

sp = (B.11)
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B.4 Predicting shelf life or choosing initial monitoring point based on stability study results
B.4.2 Prediction of shelf life in the case of a linear trend

(B.23)

Lyr — (B.24)

_ ’ —
1 Xt —-X i .
Lupr —{ bo tgs n2S —+W (B.23)
n Z (x; _%)?
L i=1
_ (15 hwr %)’
Liwr —| bo w tg5,n2S s AL (B.24)
Jr n _ 2 . A
V: 2 (x;-%)
L i=1
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