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Who Are We?

Perry Johnson Laboratory Accreditation is cross-sector accreditation body recognized
in the areas of testing, calibration and medical laboratories, inspection bodies,
reference material producers and proficiency test providers
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TESTING

Comparison of known to
determine an unknown

REFERENCE MATERIAL

e Generic Term
 Various Forms
e Various Uses
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Definitions

* RMs
« Homogenous
* Fit for use
* Product Info Sheets

« CRMs
 Characterized
* Certificate
« Associated Uncertainty
 Metrologic Traceability
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Forms of Reference Materials

O 6 o

Pure Standard solutions Matrix Reference
Substances or gases Materials

o

Physical/Chemical Reference
Reference Objects/
Materials Artifacts
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Least NMI Standards

Yes
Level of A Metrological Traceability
Uncertainty
No

Greatest
Unknow

** Accredited Providers

*** Competent Producers
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NMI Primary Standards

KEEP SEALED AMPOULE IN OX.

REFERENCE MAT

8691 "V Epm

Per- and Polyﬂuomlkyl méﬁ
Substances (PFAS) in Aqueous
Film-Fnrmin Foams (AFFF)
Formulation 11

f‘”

Commson

European.

JOINT RESEARCH GENTRE
Institute for Reference Materials and Measurements

CERTIFICATE OF ANALYSIS
ERM®- EC681m

LOW-DENSITY POLYETHYLENE
‘ Mass Fraction
P g Uncertainty Unit
12 malkg
0.08 akg
National Institute of Btandards & Technology 5 makg
j 0.06 akg
@ - f- f l - 19 maikg
ertificate of Analysis o kg
25 ma/kg
Standard Reference Material® 914b 010 kg
7 mg/kg
Creatinine 6 mg/kg
004 akg
This Standard Reference Material (SRM) is certificd as a neat chemical material of known purity. It is intended to be - -
used as a primary measurement standard for calibration of clinical measurement laboratory procedures to determine fards of ggfn“;a;gi;n":d%xz” yalues raprasent the unweighted
quantities of creatinine. A unit of SRM 914b consisis of L0 g of high-purity crystalline creatinine. 20 it Unoariainy are tracable 10 he imerational System o
Certified Creatinine Mass Fraction: 99.9% + 0.1 % ertified value with a coverage factor k = 2 corresponding to a
fance with ISO/NEC Guide 98-8, Guide lo the Expression of
A NIST certified value is a value for which NIST has the highest confidence in its accuracy in that all known or

suspected sources of bias have been investigated or taken into account [1]. The measurand is the mass fraction of
creatinine (expressed as percent) [2] and the uncertainty is expressed as the 95 % confidence interval (Us,) [3,4].

Metrological traceability of the certified value is to the SI through practical realization of measurement umls for
specific amount of substance (mol/g) and mass fraction (%). Th ficd value was

'H nuclear magnetic resonanee spectroscopy (*H-qNMR) primary ratio measurement procedure [5 6]

Expiration of Certification: The cerifcation of SRM 914b i vlid, within the measurcment uncerainty specifcd,
until 31 May 2028, provided the SRM is handled and stored i with the given in this certifi
(see “Instructions for Storage and Use”). The certification is nullified if the SRM is damaged, contaminated, or
otherwise modified.

Maintenance of SRM Certification: NIST will monitor this SRM over the period of its certification. If substantive
technical changes oceur that affect the certification, NIST will notify the purchaser. Registration (see attached sheet
or register online) will facilitate notification.

Overall direction and ion of th hnical activities were under the chai ip of M.A. Nelson of the NIST
Chemical Sciences Division.

Analytical measurements at NIST were performed by M.A. Nelson of the NIST Chemical Sciences Division and
C. Salazar Arzate of Centro Nacional de Metrologia (CENAM), México.

Statistical analysis was provided by B. Toman of the NIST Statistical Engincering Division.

Support aspects involved in the issuance of this SRM were coordinated through the NIST Office of Reference
Materials.

Carlos A. Gonzalez, Chief
Chemical Sciences Division

Gaithersburg, MD 20899 Steven J. Choquette, Director
Certificate Issue Date: 21 November 2018 Office of Reference Materials

1g for Cl and 60 mg for all other elements.

L Eomr

Prof. Dr. Hencrik Emons

European Commission

Joint Research Centre

Institute for Reference Materials and Measurements
Retieseweg 111

B-2440 Geel, Belgium
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Stable

Homogenous
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May or may

not be
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Features of RMs

* Property value, may be assigned through preparation
* Product Information Sheet
* |ISO 17034 accredited or competent provider

— May or may not be tested
— No certified value

— No uncertainty statement
— No metrological traceability
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Metrologically Metrologic

Refe rence Valid Procedures Traceability
Materials
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Uncertainty Producer
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Quality Control Materials

110 - Uncharacterized RM

105 ucL

‘ No property value

oLt M
r‘( ‘ Focus on preparation

[t

- ‘ Fit for purpose

|
0 5 10 15 20
sample number

percent recovery

O
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|
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Features of QCMs

* Prepared in lab from stock chemicals
— Weight/Volume prep
— Volume/Volume prep

* Prepared from in-house materials
— Matrix (in lab)

— No certified value
— No uncertainty statement
— No metrological traceability
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Summarizing Types

RMs

Accredited

National . > v
Accredited Producers or In-house
M |
etrology Producers Competent éﬁl Materials

Institutes
Producers

Most Characterized Least Characterized

Least Uncertainty Greatest Uncertainty
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What information is available

Property Qcm

fﬁ%\ National Institute of Standards & Technology
oo

|dentity Yes Yes Yes Yes @ertificate of Analgsis

Standard Reference Material® 914b

Creatinine

Content Yes Yes Yes, but Maybe, but Bl it e ot s i

quantities of creatinine. A unit of SRM 914b consists of 10 g of high-purity crystalline creatinine.

Certified Creatinine Mass Fraction: 99.9 % % 0.1%

A NIST certfied value is a value for which NIST has the highest confidence in its accuracy in that all known of
suspected sources of bias have been investigated or taken into account [1]. The measurand is the mass fraction of

. creatinine (expressed as percent) [2] and the uncertainty is expressed as the 95 % confidence interval (Uoss) [3.4]-
Metrological traceability of the certfied valu is to the SI through practical realization of measurement units for
specific amount of substance (mol/g) and mass fraction (%). The certified value was determined using a quantitative
H » [5.61.

Expiration of Certification: The certification of SRM 914b is valid, within the measurement uncertainty specified,
until 31 May 2028,

(see “Instructions for Storage and Use”). The certification is nullificd if the SRM is damaged, contaminated, or
otherwise modificd.

ope
Maintenance of SRM Certification: NIST will monitor this SRM over the period of it certfication. If substantive
a 11 e S e S O 0 echrical shangesoceus tht et the cetiiation, NIST il notty he purchaser. Regsaion (e aached shet
or register online) will faciltate notification.

fihe M.A. Nelson of the NIST

Chemical Sciences Division.

Analytical measurements at NIST were performed by M.A. Nelson of the NIST Chemical Sciences Division and
. Salazar Arzate of Centro Nacional de Metrologia (CENAM), México.

U nce rt a i n ty Ye S Ye S N o) N o) ouigtin nlyi s povidady B, Toman of o NIST St Enginaring Diision,

Support aspects involved in the issuance of this SRM were coordinated through the NIST Office of Reference

| bilit Y Y N N
Carlos A. Gonzalez, Chief
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Features of CRM Certificate

Certified value (at least one
Metrological traceability

European Ref atorials

JOINT RESEARCH CENTRE
Institute for Reference Materials and Measurements

CERTIFICATE OF ANALYSIS
ERM®- EC681m

Statement of Uncertainty
Certificate (CRM Certificate

ISO 17034 (ISO Guide34)*
accredited provider

* Based on Product Expiry

LOW-DENSITY POLYETHYLENE
Mass Fraction
Certified value ¥ Uncertainty 2 Unit
As ok 1.2 mg/kg
Br 1.43 0.08 akg
Cd 146 5 ma/kg
[¢] 0.38 0.06 g/kg
Cr 45.1 1.9 mahkg
Hg 9.9 0.8 mg/kg
) 69.7 25 mg/kg
TN 0.64 0.10 g/kg
Sb e 7 mgrkg
Sn ] mg/kg
Zn 1.1 0.04 gkg
1) Certified values are values that fulfil the highest standards of accu e given values represent the unweighted
mean values of the means of accepted sets of data, each set being ined in a different laboratory and/or with a
different method of determination. The certified value and its uncertainty are traceable to the International System of
units (SI).
2) The uncertainty is the expanded uncertainty of the certified value with a coverage factor k = 2 correspanding to a
level of confidence of about 95 % estimated in accordance with ISO/NEC Guide 98-3, Guide to the Expression of
Uncertainty in Measurement (GUM:1995), ISO, 2008.

This certificate is valid for one year after purchase.

Sales date:

The minimum amount of sample to be used is 150 mg for Cl and 60 mg for all other elements.

Accepted as an ERM®, Geel, December 2015

Signed:

o=

Prof. Dr. Hendrik Emons

European Commission

Joint Research Centre

Institute for Reference Materials and Measurements
Retieseweg 111

B-2440 Geel, Belgium

i Registration No. 268-AM
IS0 Guide 34 for the
production of reference materials

Al Tollowing pagss are an Intsgral par of tha certficate
eRM"-ECo81m
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Putting it together

7.3 Standard Stock Solutions - Stock standards may be purchased from a reputable EPA 200.8

commercial source or prepared from ultra high-purity grade chemicals or metals

(99.99-99.999% pure). All salts shc =~ ° PR
otherwise specified. Stock solutior /-3.-1 ~Aluminum solution, stock 1 mL = 1000 ug Al: Pickle aluminum metal in

stock standards when succeeding ¢ warm (1+1) HCI to an exact weight of 0.100 g. Dissolve in 10 mL conc.

stock standards can not be verified HCI and 2 mL conc. nitric acid, heating to effect solution. Continue
heating until volume is reduced to 4 mL. Cool and add 4 mL reagent
grade water. Heat until the volume is reduced to 2 mL. Cool and dilute
to 100 mL with reagent grade water.

QCM RM CRM

| noncamie o

I‘“ LCPromo
i
I # Sample
T

®ml or G
gfom: 01/01/30

o8 according to all
SHcable reguiations
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Method Development /
Method Optimization RM I QCM Uses

®

Process Control
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NMI Standards/ CRM Uses

Method Validation/
Verification

Equipment ‘
Qualification
Assess ’

Accuracy of
Establish Traceability RMs/QCMs
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Ssummary
Certificate

Characterized
CRMs Associated Uncertainty
Metrologic Traceability

®
Lab Prepared
QCMs Fit for use

Homogenous
Fit for use

Establish Traceability
Calibration

Method Val/Ver

Equipment Qual

Assess Quality of RMs/QCMs

Product Info Sheets

Method Dev/Opt
Process Control
Training
Competence
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QUESTIONS?
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How to Keep
INn Touch With Us

755 West Big Beaver Road, Suite 1325 Matthew Sica
Troy, Michigan 48084 Technical Program Manager
1-877-369-5227 msica@pjlabbs.com

fO in o www.pjlabs.com
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