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(Reference materials — Guidance for characterization and assessment of homogeneity and
stability)
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ISO Guide 35:2017 AaxmsgruuwInwainaatud1Anyfinuuanannimisatauwazssidandznig
wmsInen (Metrological & Statistical Principles) dausunssuaunisuan a19a1989 (Reference

Materials: RMs) uaz §15819895u589 (Certified Reference Materials: CRMs) 115135511l
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\WesulseiudnAnani® (Property values) sy ldunlususesans CRM aziimnugnsias diidiene was

gaunaulan1ennnsanen (Metrological Traceability)
anafstunNanniyinaslsluaaavnssu?
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walagnAny (Core Philosophy)
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WaladAtyaas I1SO Guide 35 AaluiAn "Total Measurement Uncertainty & Metrological

Traceability" (ro1uliuinenzaanisdnuuuysnnnisuaznisasunauldinisminsinen)
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(Uncertainty) #itinann:

1. n3zuaundmuazszyen (Characterization)

2. AMNLANFANNTEUINVULEILTTY (Homogeneity)

3. ANNNIARNANINIZUIN9UUES (Short-term stability)

4. anu@eNanwannsiuineed (Long-term stability)

2. TASIAS LA TR NUARD
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Aty (Key Requirements & Structure)

Tnzaaineneq 1SO Guide 35:2017 gnanuianduneun1sanenAansuazanfedaduandudi iively
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guan RM i luufimmnldacnamseqn:
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(Clause)

Clause 6

Clause 7

Clause 8

Clause 9

Clause 10

WAITAUAN

ANTINNTTHARA RM (Overview of
RM Production)
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(Assessment of Homogeneity)

N3UssiRuANNIAD e (Assessment

and Monitoring of Stability)

NFTTUANEUCANLR

(Characterization of the Material)

nnslsziium N e uIaInN199n

(Evaluating Uncertainty)
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AssANAYNIVIALA

INLHUNITHAR N1TUTLNUAIN

AN LAZINATTIRUBIANT

NTRANUWLILLKNUGNA22E NS N3

nadauuuL ANOVA [iaunaAn Upp

= .
N19ANE Isochronous Design,

Short-term & Long-term
stability

AnN1TNIMUAAeTY (Assigned

Value) #ne3g6i1a

AN99989LszN AN T wiueL

(Uncertainty Budget)

1. nsusziiuanuiluiiaimeaanu (Homogeneity Assessment - Clause 7)
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a9ANIFRINgALdN agnanmnuaantu Lot aniulAnanswintiuesnalid1Anynieatia Tnauds
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aanLilu:
o Between-Unit Homogeneity: ANNNLANANNTZUIN9290 (29a7 1 7L 29A% 500)
o Within-Unit Homogeneity: Aauuanananaluaamnaaiv (mi@mmm‘eﬁfmmqmﬁu)

AsUJURaDA: Faslinisdiarziatinudslsuiuuaiuunyniaimas (One-way ANOVA) Livg

ANWIUANTENILLNIATIIUIENTNNT9A (Spp) MINANAMHLLTLIIUTRAATRIHETAgINT A N Ll59u
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3511919290 1SO Guide 35 ildgmamunmnAipaniuineniiasainaouiduiemaniugega

Iwll16 up, (Maximum possible heterogeneity):

VMSyithin

2. madsziiunazAnmuANLanas (Stability Assessment - Clause 8)
utsaanitlu 2 dRetedaRL:

o Short-Term Stability (u): Usziiuarupssanigliniazgadaszndnanisaugs (Transport

conditions) 1y anuund 40°C viza 50°C luan 1-4 dilansf

o Long-Term Stability (u;:s): Usziiuangnisiivinm (Shelf life) nialdanazaniving i

—20°C wWlwaan 1-5 1

wrllag1Aty — Isochronous Design: 1SO Guide 35 wuzinl#ldn1maaauiuy "Isochronous” e
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ARAINLNNIBITedATesdadn (Instrument Drift) aanlil tnanisindaetnglilisaaninsiguumgisinge

@ o o P

o Y v o ay a ] °
ANNIANTINITUA UadEnEnaUNALNg ) Nanvasran (Reference temperature 141 —80°C) twe
= o

HdAnsaNAu WA AELATAIN AT LRI

]

3. MeszuansmusaNLfuazN15sINANLHLUNaU (Characterization & Uncertainty - Clause
9-10)

NTTUIUNININUAANTLTRY (Certified Value) @anunsavinlé 4 wuan1evan:
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1. n3ldaadnguni (Primary Method) tnesfetliifinasinen
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2. msldandnstaws 2 Fsaullniudnnissnaiuludesdimnismen

3. mmeasurfFaLieussudwiesjiFnas (Interlaboratory Study / Round Robin Test)
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4. mawreNuuUdaAsz (Formulation) i nM9E9RaM08a19L34NaNaNAN



Aun19ANN LN LUUAUNIATFIUTINTRY CRM (Ucry):
a9

_ [,z 2 2 2
Ucrm = \/uchar + Upp + Usts + Ujts
Wald ucgry WA azdiaagnisiaiadumsaungy (Coverage Factor: k 9ins k = 2 Niszduauisiosiy
95%) \aulasiilu Expanded Uncertainty (Ucgy):
Ucrm = k - Ucrm
3. mailldunazAaasnease (Practical Implementation & Examples)
nsaiAn® (Case Study)

RIRNTANNR: U759 deunnslad weaus ausuaifa 411a (Siam Metrology & Standards Co., Ltd.)

A15NA: AEINTEAALATaanlUSUTed CRM 1A "WBNAIDINDIRINSUATIAINUTNIULARLNEN

(Cadmium in Milk Powder CRM)" iaanuine liiuuduasaanuilasndteaiisioniniaen i
A01UNNTIA1ARY (Scenario) N19¥inauasIANTUAay ISO Guide 35
nNangsud 1: namsans1suazn1slszide Homogeneity

1. Auwdnvinnsuanunas iidwilaboiu ussqldmauiamasnas 20 Nl a1uwiaida 1,000

239/ (1 Batch)

2. 4NFegNLUL Stratified Random Sampling 1Al 30 A9A

q

3. ANALAITINN 30 1R HsiRsA1TUATTAALARALNLNANsLATE ICP-MS Tasnn139m avnas 3

i (Replicates) luasuniainuuugs (Randomized order)
4. inads MllsunsuA1uans One-way ANOVA 16A1 u,, = 0.008 mg/kg
Aanssudi 2: nManeRaUANNIETHS (Isochronous Stability Study)
1. Short-term Stability Testing: 1i1Fa¢ene 12 290 ”Lﬂﬁu"lﬁﬁ@mmﬁ 40°C lunan 1, 2, uaz 4

FUAN (aNT1za1aearudantinien) inunTaunsuiufietinegedesiiun —80°C laAnanu

Tauueu ugs = 0.005 mg/kg

v @

2. Long-term Stability Testing: wnsinatinqliifiun 4°C (grungidniiuas) Uraanunagay
o ¥ a e Aa . . dl a =
nn7 3, 6, 12, uaz 24 1nau 1n1391mszfiTaldy (Linear Regression) Wivalssiiuaanuiges

waaduanudanantn amAn u,, = 0.012 mg/kg

fanssuy 3: MeszuAIAMANEE (Characterization)



usEnidanlduuimia Interlaboratory Comparison Study Tnaidssinatinaunnallifasfiimnag
RugHAs AFLNIRTFIU ISO/IEC 17025 A1t 8 wik Taeitidinszd AuaniA1aastasinninuaze

ANl UURUTIDINTT LY AN BT ANTR THAT Ugpe, = 0.006 mg/kg
fanssuy 4: msagiuauazaanlususas (Certification)

UnunpIngnAmu ULz uana Il wdua NN (Ucgy):

Ucrm = v/0.0062 + 0.0082 + 0.0052 + 0.0122

=+/0.000036 + 0.000064 + 0.000025 + 0.000144 = +/0.000269
~ 0.0164 mg/kg

demun Expanded Uncertainty (Ucgy) Ak =2

Uepy = 2 X% 0.0164 = 0.033 mg/kg
uaaws lulususas (CRM Certificate):
e Certified Value: 0.512 mg/kg

e Expanded Uncertainty (U.z)): £0.033 mg/kg (k = 2, Confidence Level 95%)
4. Uszlemifiarlasunazdanis9:39 (Benefits & Pitfalls)
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| 1. 185un1seeniuanna (Global Market Access) |
| 2. 1n19gn135us29 ISO 17034 (RMP Accreditation) |

| 3. anAonudelunisgniesfasisedudniusesgnanian |

+ +
v
+ +
Ay e
NQUNTNVABITLN (Pitfalls)
+ +

| [1] duauszndne Method Precision fiu Homogeneity |

| ['] 8eedu Short-term Stability szudnsauds |



| ['] sindasyn Outlier eanmwlagey Tnelifwnuaniandl |

| ['] aztaen1sRARINANIdDETUAd9N9aune (Post-market) |

+ +

HARNELEILINADFINAUASNTZLIUNTINU

1. nmsaansuluszaudna (International Acceptance): @13 CRM Nnanlngas 1ISO Guide

35 azlasunistansuanedAnImadnszsLian nanadaaninAILN1I8Iaen

[

2. sIngrugniseasusas IS0 17034: ISO Guide 35 As A5 RN IneAans NAsaLAqH

N9 RUN AT ANIUNAT 1SO 17034 1T9qu e

3. asiuanu@einaniegsia: neauiniansldiniveneteinnudoatesiuladligndnni

CRM /'l 1RapNRAna1n luN1s8a LN LLATRINE

C%

uquwmmm"ﬁ’aﬁmwmmﬁ ntad (Common Mistakes)

1. #uauszuIe Method Precision i Material Homogeneity: {nanvanzeinA1AIN
AAALAADLIRIATRINETA (Method Uncertainty) snviudauiumAiaanuladiduilemeniuaes

a7 N INN9U9EIEY Up), HONANA

2. w@997u Short-Term Stability: aulaianzniaiuansldlugiduluudu uanilsziduinileld

naesiandsllligninarsuaniedlne arsenadenannllGuufeaudn

3. msandaya Outlier neadslaglailiuauamainemans: Wativdayansyiag dnas

a o

UNAUAATIIUN B9 ISO Guide 35 sxudniaudn MuARTayaaan NSNS IZIAARANINETA

AE19LAL LLﬁiﬁmﬁmﬁvﬂﬁmﬁqmﬁﬁﬂ/mﬁiﬂﬁmmm (Technical justification)

4. ynadspsuRwadan: CRM lildnnsdsuiluafaneauanay wifesduayw Ongoing Stability

Monitoring iilepatasmadananslundidudauszezinaiinme
5. WHUNN3L3NAY (Actionable Roadmap)
ynawnsTespfen i 1O Guide 35 w1i3xldvuass dfa 5 funeudinadeudau (Quick Wins):
[Stepl] ---> [Step 2] ---> [Step 3] -—> [Step 4] -—-> [Step 5]
dszifiuinee  Bududsdn  eanuuuniegn  Ussiliuads  Aavinluiuses
uazdeaedne  (Method Val.) uazdniiziades At Su_{CRM}S wazieuuufnnu

1. Step 1: Gap Assessment & Metrological Competence Building



v
o  RN1INANUNTBNTBIYAAINIAUINEEATATUgS (ANOVA, Linear Regression,
Uncertainty Evaluation)

o AmausHyAaINIAUTRN1MUA ISO Guide 35:2017 uaz 1ISO 17034

2. Step 2: Measurement Method Validation
o meAasuddsnImadenluiestiRnsiaauinesnss (Precision) uazmAanuuuen
(Repeatability) gina
o AINNIAMRIANNITLNLEZANNLANANANTRTEUIN919A41 5 be Rasiiuasldanunn
1l32151 Homogeneity 16
3. Step 3: Design Homogeneity & Stability Protocols
o ApvenansiuneunisUiinau (SOP) dmiunisguseteniuvanads
o ANUHUNIMAAaLLLL Isochronous Design vis Short-term (an1qzauds) Lag Long-

term (annazamiiy)
4. Step 4: Execute Testing & Build Uncertainty Budget
o AWHUNIIMAGBLANNLNY T9UINTRYARY

o AMAINANANNTLUUNEU Ushgr) Upp) Uses) Upes BAZUNNNTINTIsLdszanuA T

wu1aw Ugrpy

5. Step 5: Certificate Generation & Post-Market Monitoring

o eanluiusesansensaaliignaesmindanivina ISO Guide 31 (Contents of

certificates and labels)

o MuuALhAURRNIRARINANIEDETRELTeT (Ongoing Stability Surveillance) naen
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    u  b b


    s  b b


    u  b b ∗


    u  b b ∗ =    M   S  w i t h i n  n ⋅   2    𝜈  M   S  w i t h i n 4


    u  s t s


   40 ∘ C


   50 ∘ C


    u  l t s


  −  20 ∘ C


  −  80 ∘ C


    u  C R M


    u  C R M =    u  c h a r 2 +   u  b b 2 +   u  s t s 2 +   u  l t s 2


    u  C R M


  k


  k = 2


    U  C R M


    U  C R M = k ⋅   u  C R M


    u  b b = 0 . 008  mg/kg


   40 ∘ C


  −  80 ∘ C


    u  s t s = 0 . 005  mg/kg


   4 ∘ C


    u  l t s = 0 . 012  mg/kg


    u  c h a r = 0 . 006  mg/kg


    u  C R M


    u  C R M =    0 . 006 2 +   0 . 008 2 +   0 . 005 2 +   0 . 012 2 =  0 . 000036 + 0 . 000064 + 0 . 000025 + 0 . 000144 =  0 . 000269 ≈ 0 . 0164  mg/kg


    U  C R M


  k = 2


    U  C R M = 2 × 0 . 0164 = 0 . 033  mg/kg


  0 . 512  mg/kg


    U  C R M


  ± 0 . 033  mg/kg


  k = 2


    u  b b


    u  c h a r ,   u  b b ,   u  s t s ,   u  l t s


    U  C R M

