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Who is going to rule the World

(. and by What?

CHANGE

Change Is Not Enough
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Reqgionalization

Less For More?

AEC Landscape
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AEC Landscape

1. More People

2. More Complexity

3. More Competition

4. More Movement of Capital and Technology

5. More Movement of Human Resources
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-ONE VISION, ONE IDENTITY,
ONE COMMUNITY-

ASEAN Mark




AuAn

h i uaz

wasn1snluiladnand

AuAiinduan

UsSNS

nA1sLAdAausine
WS99

. AEC (ASEAN Economic Community)

AINUY

ACIA : ASEAN

Comprehensive

Investment

Agreement

ASEAN Economic Ministers

(AEM)

Senior Economic Official Meeting

(SEOM)

ASEAN Consultative Committee for Standards and

Quality (ACCSQ)
|
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Measurement

*  What is measurement?
- set of quantity values being attributed to a measurand together with
any other available information

+  What is quantity?

— Attribute of a phenomenon, body or substance that may be
distinguished qualitatively and determined quantitatively

— e.g. length, mass, density, amount-of-substance
* Measurement gives a measurement result which is
— A number = value
— its units
— an uncertainty range in which the true value is expected to lie

 e.g. quantity : amount-of-substance of Cd?*

— value: 1.23 mmol
— units: mmol
B. Hibbert
Chemical Metrology Important in several
Technology Areas of Global Interest
* Energy
— Enabling the Hydrogen Economy
— Biofuels
— Photovoltaics

» Climate Change Assessment

— Aerosols characterization

— Greenhouse Gas Measurements

— Thermochemical Property Data
+ Nanometrology

— Nano EHS

— Spatially-resolved chemical analysis
+ Biosystems and Health

— Bioimaging

— Standards for Laboratory Medicine

— Standards for Biopharmaceutical Measurement
+ Homeland Security

Source: NIST

3/27/2013
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Internationally-Accepted Chemical Measurement Results
are Increasing in Demand

» Transactional Efficiency in National and International Trade

* Improved Quality of Life

Fact-based Environmental Decision-Making

Assessment of Food Safety and Nutritional Content

Informed Healthcare Decision-Making

Reliability and Acceptability of Forensics-Related Measurements and Data
» Innovation and Industrial Competitiveness

 Reliability of National Security-Related Measurements and Data

Source: NIST

How to ensure your results of measurement, analysis

and testing are globally accepted?

Metrology provides you the answer providing

that

® results of measurement are metrologically traceable to

the international references or standards, e.g. S| Units.

3/27/2013
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Why Traceability to Sl Units?

Traceability to the International System of Units (Sl) leads to
measurement results that have three properties.

Stable
* Results from measurements of the same quantity against the same

reference in one laboratory will be stable over time.

Comparable
* Results from measurements of the same quantity against the same
reference in different laboratories will be comparable over both time

and space.

Absolute
* Results from measurements of the same quantity against different
references will be same over both time and space.

> Other approaches to standardization only provide the first two.

> International traceability to the Sl provides all three of these.
Source: NIST

Metrology

« Science of measurement and
its application

# NOTE Metrology includes all theoretical and practical
aspects of measurement, whatever the measurement
uncertainty and field of application (JCGM 200:
2008)

3/27/2013
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Goal of Metrology

“World-wide uniformity of
measurement

in other words

One measurement, accepted
everywhere”

... an example of this complexity

Regulated Classes of Chemicals in Foods

Nominal Concentrations of Measurands in Foods

1 g/g proximates
dietarv fiber

0% Protein
m 00% Fat
1 mg/s GMOs
99 | trans fatty acids
[ caffeine
| nitrates
TRO/9 | vitamins
[ TJallergens \
] toxic elements (lead, mercury) Fiomcl
1 ng/g|[——] pesticides D

marine biotoxins (okadaic acid, yessoto :m

p —
veterinary drug residues 0% Fat 100% Protein
1 o/ mycotoxins (aflatoxin, ochratoxin) 100% Carbohydrate 0% Carbohydrate
PY/9 [ paHs
dioxins and dioxin-like PCBs
All of these are il by legislatic

Source: NIST
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Hundreds of millions of EUR economic damage

USA saves yearly $ 100 million in health care costs

\ (H. Buskes, B. van Gerven, Footprint of the Meter, NMi, 1999)

© N Majcen 2003 2009: NUS Singapore Mar

PDB2003015

A Context for the Importance and Complexity of
Chemical Measurements

Basic Units
I by NIST

» According to a study released by the Council
for Chemical Research, chemistry is core
or important to virtually all industrial

sectors and technology areas
- “Measuring Up: Chemical R&D Counts for Everyone”, CCR, 2006

» For metrology in chemistry the task is to
determine the quantity of a specific
chemical entity and not merely "amount of

A
substance” A
c )
.9 - ;R
. O o 9
+ Chemical measurements are g2l /8.
multidimensional wol AER
— alarge number of chemical entities (>10°) E v ;".,:
— in a broad range of matrices (107) £
— and mass fractions ranging from <102 to 1 : >
9ing # of compounds measured
Source: NIST >10°

3/27/2013
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SRMs for Nutrients and Contaminants in Food

Examples of Food-matrix Standard Reference Materials by Sector
Baking Chocolate

Baby Food

Peanut Butter

\MMJV Homogenate

Spinach Fish

» Most food analysis labs provide analyses for a similar set of analytes.

+ But matrix differences and concentration differences are the primary
measurement challenges.

+ By providing SRMs across the major sections of the food triangle, NIST covers

most of the field for the measurement of common food analytggarce_ NIST

SRM 3280 Multivitamins/Multielement Tablets

= Target analytes:
— fat-soluble vitamins (4)
— water-soluble vitamins (6)
— carotenoids (2)
— biotin
— folic acid
— vitamin By,
— chloride
— elements (17)

= For the determination of vitamins and carotenoids,
higher order methods (i.e., isotope dilution LC/MS
and LC/MS/MS) were developed

= Availability of stable isotope labeled internal

standards
————— e — M 2 S — S — I — - S
Supplement Facts| Exch Tabiet Contains - 2DV | Each Tablel Contains . 5DV | Each Tablel Contains . %DV
Serving Size 1 Tablet |Niacin 20mg _100% | Magnesium 100 mg 25% | Nickel 5 meg .
. Each Tablet Contains %DV VitaminBs2mg ~ 100% | Zinc 15 mg 100% |Silcon2mg -
typical Vitamin A 350010 70% | Folic Acid 400mcg  100% | Selenium20mcg  29% |Tin10meg 3
T3 (29% as Beta Carotene) | Vitamin By2 6 mcg 100% | Copper 2 mg 100% | Vanadium 10mcg
nutritional Vitamin C 60 mg 100% |Biotin30meg ~ 10% |Manganese2mg  100% |Luein250meg
label Vitamin D 400 IU 100% | Pantothenic Acid 10 mg  100% | Chromium 120 meg  100% | Lycopene 300 mcg
Vitamin € 30 1U 100% | Calcium 162 mg 16% | Molybdenum 75 meg —100% | Soreme e
Vitamin K 25 mcg 31% |lron18mg  100% |Chloride 72mg 2% | setablished.
Thiamin 15mg —100% | Phosphorus 109 my  11% | Potassium 80 mg 2%
Riboflavin 1.7 mg  100% |lodine 150mcg ~ 100% |Boron150mcg - |

3/27/2013
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NIST is working with the National Institutes of
Health’s Office of Dietary Supplements and the US
Food and Drug Administration to produce SRMs for:

Botanical Supplements

= Ephedra = Ginkgo biloba
— Alkaloids — Gingkolides/Bilobalide
« Green Tea — Flavonoid Aglycones
— Catechins = Saw Palmetto
— Caffeine — Fatty Acids
— Theanine — Phytosterols
= St John’s Wort = Black Cohosh
— Hypericin — Triterpene glycosides
- ll;lly pe”‘°?&” = Cranberries
~— rlavonoids — Anthocyanins
= Bitter orange — Procyanidins
— Adrenergic amines — Organic acids
= Soy, Kudzu, Red Clover = Blueberries, Bilberries
— Isoflavones — Anthocyanins
Source: NIST
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Chemical and Biological Measurements

| Sl units ‘

Higher Order Methods or methods of
known bias

A

| CRMs, PTs , calibration services etc.

A

Implementation routine methods by
Testing Labs

LY =

Measurement values for Customers

Source: NIST

Vv

| Sl units |

Traceability in Laboratory Medicine: the Role of NMls

develop, validate, and internationally compare
measurement methods to realize base units

N\

NMI services for dissemination of
measurement traceability (CRMs, PTs ,
calibration services etc.)

7@

Implementation of JCTLM-recognized methods
By Clinical Reference Labs

Implementation high throughput methods by
Clinical Testing Labs

| Measurement values for Customers

Source: NIST

3/27/2013

18



Improved Cholesterol Measurement Accuracy
Saves Health Care Dollars

False . False
Negatives : Positives

1940 T TN 23.7%
1960 . M 185
1980, 1 A%
198§ , | 6.4%
1990-1904 ] 55-7.2%
2000 ] 3%
UntreatedUnnecessary

isease Treatmen
1 sted $$$

—_—
Correct Value

NIST Contributions to
National Reference
System for Cholesterol

1967 — Pure Cholesterol SRM (sRm 911)

1980 — Cholesterol in Serum
Definitive Method

1981 — First Cholesterol in
Human Serum SRM (srm 909)

1988 — New Suite of Cholesterol in
Serum SRMs at Medical Decision
Points

1997 — New Suite of Fresh-Frozen Serum
SRMs designed to address clinical

analyzer commutability issues; Total-,

HDL-, and LDL-Cholesterol and
Triglyceride Values

*Data from GAO

and CAP
Source: NIST

Improvement in
precision since 1968
has been estimated to
save $100M/yr in
treatment costs

Healthcare reform is a major issue
throughout the world.

» The rising cost of healthcare and increased prevalence of
chronic diseases is having a devastating affect of economic
security and quality of life in all parts of the world.

» Major efforts are underway to reform healthcare and reduce
spending through increased efficiency and quality, focusing
on prevention of disease and creating a healthier

population.

Measurements that are comparable over space
and time are key to achieving these goals.

Source : NIST

3/27/2013
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Crime Scene Investigations
Standards for Drunk Driving °
Drugs of Abuse in Urine and
Sports Medicine

Forensics

DNA-based Human Identification

Explosives Detection

Estimating Drug use within the
Population

Source: NIST

3

S )

=

5

Environmental Decision-Making

Emissions Trading
Waste Disposal Issues
Air and Water Quality
Emerging Contaminants

Assessment of Climate Change

Source: NIST 4

3/27/2013
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Measurements and Standards Needed for Critical
Climate Change Assessment

s COO|INQ e | — VAT MiNG =

Aerosol Data Irradiance
2 w oy Measurements &
g ~<_ |Standards
T s ‘é’ 2 Sa X
= k- 5 Aerosols \
Rl o 8 gy 5 ——— 2,
= @ g
5 N &8 gé g §. 3 ©
5 05| N0 £s Be s =8 5 \
- . 58 & § 3 & 1
> ] a o =
2 o == - e W -
‘-E —_— S § E
& os | Greenhouse § . g 8=
- £ L3
: Gases & 2 £ 85
” ® B 5 55
Ak s @ 3 3 =
7’ £E
4 Ozone Albedo c o
’ - <0
a8t X S P
4 \
¢ y > > =
Greenhouse Gas Ozone Reflectance
Measurements & Standards | | Concentration Standards
For Cap-and-Trade Standards
Source: NIST

measurement
uncertainties
limit ability
to model

| global climate

change

chemical

physical

E Sensing / Standards

Trace Explosive Particle Detection Research

Goal: Use advanced surface analysis tools at Nto study the performance
characteristics of trace explosive detection portals. Improve sensitivity, collection
efficiency and reduce number of false positives.

Trace Explosive
Detection Portal

Role for NMIs

providing a comprehensive metrology and standards infrastructure to support

Tabletop Trace
Explosive
Detection Unit

validation and calibration of existing explosive detection technologies and
development of effective next generation technologies”

Source:

NIST

3/27/2013
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NIST has Expanded its Standards Program to
Support New IVD Industry Needs

Reference Systems Being Developed for

New Markers that typically exhibit:
* High molecular mass (>20,000 daltons)
Heterogeneity of analyte

Low concentration

Instability of analyte form

Cannot all be determined using GC- ID/MS or

ICP/MS-based methodologies
Such as the following:

Marker

Troponin-I
C-Reactive Protein
Homocysteine
Glycated Hemoglobin
T3, T4 and TSH
Speciated Iron

PSA

Cadmium & Mercury
Folates

HER2

Fragile X

Disease State

Myocardial Infarction
Risk of Heart Attack
Risk of Heart Disease
Diabetes Status
Thyroid Function
Hemochromatosis
Prostate Cancer
Toxic Metal Poisoning
Neural Tube Defects
Breast Cancer

Mental Retardation

Glycated Hemoglobin

Drivers for NIST Activities:

» Standardization necessary before
full medical diagnostic benefit can
be realized

* IVD Industry needs

» Well-articulated US “Other-Agency”
Needs (FDA, NCI, CDC etc)

Source: NIST

A Metabolome refers to the complete set of small-molecule

SRM to Support Metabolomic Measurements

metabolites (such as metabolic intermediates, e

hormones and other signaling molecules, and =)
secondary metabolites) within a biological sample,

Both the presence and levels are dynamic

Normal values have not been established for many PISS

+ Platform-dependent analytical results often obtained

NIH and metabolomics investigators identified need for
a reference material to support measurement QA

SRM 1950 Metabolites in
Human Plasma

identification

« Plasma pool collected from approximately 100 healthy
individuals, equal number of men and women

+ Racial distribution similar to that of U.S. population

* SRM will have quantitative data for ~ 50 metabolites, including
amino acids, fatty acids, hormones, electrolytes, vitamins,
carotenoids, etc.

* Qualitative information will also be provided on metabolite

3/27/2013
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e Farming

e Factory
Agriculture

e Subsidies
e Supply Chain
e Consumption

Traditional supply chain - supply push
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" Inspection
Peer MLA/MRA bodies
Evaluation
o
ko
Accredlt
f A
Certification

bodies
Accreditation
body

Object
Test
calibrate y]g
Inspect
+ PRODUCT e
- QMS, EMS vy
. OH&S &
- HACCP =
- PERSON

International and Regional Accreditation

International
Accreditation Forum

International Laboratory
Cooperation

Pacific Accreditation
Cooperation

Asia Pacific Laboratory
Accreditation
Cooperation

Certification
Bodies

Laboratories &
Inspection Bodies

Certification
Bodies

Laboratories &
Inspection Bodies
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Accreditation

« Third-party attestation related to a conformity
assessment body (Lab CB IB) conveying formal
demonstration of its competence to carry out specific
conformity assessment tasks

o ] I §
O mseeusuesiailunemslasyaaaiau
M #oaliams niesuses Mideas 19

9
1 anugnsn umsmaunagol aoufioy SU509 A5 HU

51

mevemnasgumazmnme (Guide) *

voa CASCO

Accreditation ISO/IEC Conformity assessment —
17011:2004 General requirements for accreditation bodies accrediting
conformity assessment bodies
Testing/calibration ISO/IEC General requirements for the competence of testing and
17025:2005 calibration laboratories

ISO/IEC Conformity assessment —
17043:2010 General requirements for proficiency testing

Product certification ISO/IEC Conformity assessment —
17065:2012 Requirements for certification bodies certifying products,
processes and services
Inspection ISO/IEC Conformity assessment —
17020:2012 Requirements for the operation of various type of bodies
performing inspection

System certification ISO/IEC Conformity assessment —
17021:2011 General requirements for bodies providing audit and
certification of management systems
Certification of ISO/IEC Conformity assessment —
persons 17024:2011 General requirements for bodies operating certifications of
persons

3/27/2013
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Certification

« Third-party attestation related to product
processes systems or persons
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Fire Risk Assessors

Oil Firing Technicians (OFTEC)

Qualification and Certification of
personnel engaged in non-
destructive testing

Personal Financial Planners

Manual stack emissions monitoring
*Technician Level 1
*Team Leader Level 2

Qualification and Certification of
Welders for the welding processes

Fire Risk Assessors scheme document (FRACS)

To the criteria defined in OFTEC Scheme RCP 2
Document - Competence Criteria for Assessment in Oil
Firing Installation, Commissioning and Service Work

EN 473: 2008 and ISO 9712: 2005

ISO 22222:2005 Personal Financial Planning -
Requirements for Personal Financial Planners.

In accordance with Environment Agency MCERTS

Personnel Competency Standard

EN 287-1: 2011 for material groups 1 — 8 as defined in
CRISO 15608

57

Inspection

Examination of a product design, product, service, process or
plant, and determination of their conformity with specific
requirements or, on the basis of professional judgement,

general requirements.

Note 1 Inspection of processes includes personnel, facilities, technology and methodology
Note 2 The results of inspection may be used to support certification
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