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Joint Statement

by Xiao Jianhua, Chair IAF, and Merih Malmgqvist Nilsson, Chair [LAC

World Accreditation Day 2018 (#WAD2018)

Accreditation:

World Accreditation Day 2018 focuses on how accreditation
delivers a safer world.

Xiao Jianhua Merih Malmguvist Nilsson
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Another clear example of how accreditation delivers a safer world is IR
through the Dutch criminal justice system, where DNA evidence will only

be admissible if the DNA testing has been conducted by a laboratory

accredited to ISO/IEC 17025, By having the DNA testing in a laboratory |
that is accredited by an ILAC Mutual Recognition Arrangement (MRA)
signatory, this ensures that the judicial system in upheld, and that
citizens are consistently protected.

These examples provide a very brief introduction to the vast range of
ways accreditation, conformity assessment and standards can deliver a
safer world. Completed projects, raw materials, products, processes,
services, management systems, and persons can be evaluated
against a standard, code of practice, or regulatory requirement by
testing and calibration laboratories, inspection bodies, certification
bodies and validation & verification bodies (collectively known as
Conformity Assessment Bodies). Conformity assessment bodies are
used to check that products and services are safe for use.

Accreditation is the independent evaluation of these conformity
assessment bodies against recognised standards to carry out specific
activities to ensure their integrity, impartiality and competence.
Through the application of national and international standards,
government, businesses and wider society can therefore have
confidence in the calibration and test results, inspection reports and
certifications provided, delivering both increased confidence and
safer practices.

World Accreditation Day 2018 provides an excellent opportunity

to explore how accreditation can deliver a safer world and for
businesses, government and regulators to find standards, conformity
assessment and accreditation tools to help them in this goal.

A brochure giving more details of how accreditation delivers a safer
world is available for download from the IAF and ILAC websites.

Major events, press and television coverage, workshops and seminars
will take place in conjunction with the celebration of World Accreditation
Day in over 100 countries to raise awareness of the value that
accreditation plays in supporting a safer world. For further details,
contact your local accreditation body using ILAC's MRA signatory
search at http://ilac.org/signatory-search/ and the IAFs’ directory
at: http://www.iaf.nu//articles/IAF_ MEMBERS_SIGNATORIES/4

Additional case studies, research and support material is available at i
http://www.publicsectorassurance.org/topic-areas/health-safety/ ;




Accreditation: Deliver

ing a Safer World

9 June marks World Accreditation Day, a global initiative, jointly established by
IAF and ILAC, to raise awareness of the importance of accreditation. The theme of

What are the issues?

There are more than 2.78 million deaths per year as
a result of occupational accidents or work-related
diseases. Approximately 125 million people in the
world are exposed to asbestos - in the workplace,
resulting in an estimate of several thousand deaths
from asbestos-related lung cancer each year. One in
eight of total global deaths, around 7 million people
annually died as a result of air pollution exposure,
and there were 1.25 million recorded road traffic
deaths globally in 2013". There are also 374 million
non-fatal work-related injuries and ilinesses each
year, many of these resulting in extended absences
from work. Aside from the significant human cost, the
economic impact of poor occupational safety and
health practices is estimated to be 3.94% of global
Gross Domestic Product (or about US$2.8 trillion,

in direct and indirect costs of injuries and diseases)

| each year”.
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What is the role of accreditation?

Completed projects, raw materials, products, services,
management systems, and/or personnel can be
evaluated against a standard, code of practice, or
regulatory requirement by testing and calibration
laboratories, inspection bodies and certification
bodies (collectively known as conformity assessment
bodies). Conformity assessment bodies are used to
check that products and services are safe for use.

Accreditation is the independent evaluation of these
conformity assessment bodies against recognised
standards to carry out specific activities to ensure their
ntegrity, impartiality and competence. Through the
application of national and international standards,
government departrnents, businesses and wider society
can therefore have confidence in the calibration and test
results, inspection reports and certifications provided.
Accreditation bodies are established to ensure that

What benefit does accreditation

The role of Government and Regulatory bodies is

to ensure that businesses provide a safe working
environment. They can set policy or technical
requirements for products or services that are placed
in the market, and rely on accredited conformity
assessment bodies to verify compliance with those
requirements.

Accreditation can be used to support health and safety
policy in different ways. For example, markets can
‘self-regulate’ through businesses voluntarily agreeing
to meet set standards. This can be applied where there
Is a need to reassure markets on the conduct of
business while minimising risks, but where there is no
desire by Government for regulatory intervention.

Alternatively, businesses that demonstrate compliance
with standards through accreditation may earn
‘recognition’ from regulators, who trust them to comply
with their legal obligations. This enables regulators to
reduce oversight and inspection visits, saving tax payers
money. This ‘Earned recognition’ can achieve the same
or better outcomes as regulation, but on a voluntary
basis. In this way, the cost of regulation is reduced for
both the gevernment and the regulated business.

\/

conformity assessment bodies are subject to oversight
by a competent body. Internationally recognised
accreditation bodies, which have been evaluated by
peers as competent, sign international arrangements
that enhance the acceptance of products and services
across borders, thereby creating a global infrastructure
to support health and safety related processes.

These arrangements are managed by |AF, covering
accreditation of certification bodies and verification/
validation bodies, and ILAC, in the areas of testing,
calibration and inspection body accreditation. This system
ensures that the accreditations issued by different
accreditation bodies is consistent across the globe.

As a result, products and services tested, inspected or
certified once under the IAF and ILAC umbrella, can be
accepted everywhere with equal confidence.

International accreditation arrangements provide

Regulators with a robust and credible framework to

accept accredited test results, inspection reports and

certifications from overseas, with an equivalent level of

confidence as if they were carried out in the local
CONOIMY.

Examples of how regulators are using accreditation to
support their health and safety policy objectives can be
found on Public Sector Assurance at
http://www.publicsectorassurance.org/topic-areas/
health-safety/




What benefit does accreditation provide? o0

For Government & Regulators

Case Studies:

Underpinning the competence of lifeguards in Dubai
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For Businesses

Businesses can demonstrate compliance with best
practice by implementing a health and safety
management system in order to:

@ |mprove reputation and increase opportunities
to gain new business

® Minimise risks of downtime through accidents

Demonstrate commitment with legal obligations

@ Achieve potential cost savings from public
liability insurance premiums

e Attract and retain staff

In a number of areas, it is a requirement to use accredited
services before placing products on the market; in others

Case Studies:

Accreditation reduces the need for regulatory audits
and the associated costs

Accreditation of laboratories under the Drinking Water
Testing Standard Scheme (DWTS) significantly reduces
the burden of Drinking Water Inspectorate (DWI) audits,
as the need for the Regulator to routinely audit or inspect
the laboratory is removed. Conversely, if a laboratory
chooses not to adopt DWTS, they will be subject to
risk-based vertical audits, including audits of samplers
by the DWI. The costs of DWI audits or inspections of
laboratories used by water companies are recovered by
the DWI, and so there are clear financial benefits of being
accredited under the scheme.

BuildSafe Northern Ireland requires OHSAS 18001 in
construction tenders

“ontractors, consultants (and their supply chains) seeking
to tender for public sector works contracts must be able
to satisfy the Government Construction Client that they
have the resources and competence to manage health
and safety. Businesses with OHSAS 18001 accredited
certification are therefore well placed 1o be eligible to
tender for work.

ISO 45001 - Occupational health and safety

itis a de facto ‘licence’ to trade as key purchasers
expect it. Accreditation provides market differentiation
and objective proof that products are safe and meet
specification.

Accreditation is increasingly recognised in tender
documents and for overseas trade. In some cases, it
can result in reduced levies or audits.

Examples of how businesses are gaining tangible
benefits from using standards and accreditation can be
found on the Business Benefits website at
http://business-benefits.org

Removing rogue taxi operators

All taxis in Sweden must be linked to a reporting centre
to transfer data from each vehicle’s taximeter eguipment
(wireless and digitally) to provide details of distances
travelled. The Swedish Transport Agency, responsible for
the registry of the accounting centres, has introduced this
policy to reduce tax fraud and to remove the number of
rogue taxi operators. In order to provide confidence in the
system, the reporting centres must ensure that their
equipment is certified by an accredited certification body.

Better loan and insurance rates offered to Japanese
businesses managing risk

The Development Bank of Japan (DBJ) offers more
attractive loan rates and discounted insurance premiums
to commercial businesses that have taken steps to
ncrease their resilience in case of emergency. The bank
screens metrics around business continuity, preparedness,
and mitigation and recognises that accredited certification
of a business continuity management system to ISO 22301/
22313 helps to manage risk exposure.

On 12th March, ISO published 15O 45001, Occupational health and safety management systems — Requirements, that
provides a framework for organisations to improve employee safety, reduce workplace risks and create better, safer

working conditions.

Accredited certification to this standard can help businesses improve its ability to respond to regulatory compliance
1ssues, reduce disruption costs, and reduce the cost of insurance premiums,




What benefit does accreditation provide

\Working for a company that has implemented an
pbccupational health and safety management standard
sends a clear signal to employees and stakeholders

Case Study:

Reduced workplace accidents result in insurance
premium reductions for businesses in Italy
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For Citizens

Public confidence can be gained from goods or
services that are accompanied by an accredited
certificate of conformity. International accreditation

Case Studies:

Certification improves safety levels of New Zealand
adventure tourism

All adventure tourism operators throughout New Zealand
require safety certification under the New Zealand

ivities Gertification Scheme. Providers need
to undergo and pass a safety audit that certifies safety
processes meet the safety audit standards.

Adventure Act

Supporting protection from terrorism

The Department of Homeland Security's BioWatch
Program provides early detection of a bioterrorism event
and helps communities prepare a coordinated response.
The combination of detection, rapid notification, and
response planning helps federal, state, and local decision
nakers take steps to save lives and mitigate damage.

The BioWatch Quality Assurance (QA) Program ensures
that the BioWatch Program continues to provide
actionable results with high confidence to local public
health decision makers. The QA Program was established
in 2011 to ensure field and laboratory operations are
conducted according to program policies, protocols, and
QA and quality control (QC) requirements to ensure the
defensibility of results. Laboratories must be accredited
to participate,

Ensuring the effective use of CCTV through
accredited certification

[he UK Government has introduced a surveillance
camera code of practice that contains 12 guiding
principles to ensure and demonstrate to communities that
cameras are only ever used proportionately, transparently
and effectively by the relevant authorities (police, police
crime commissioners, local authorities and non-regular
police forces). Accredited Third party certification enables
organisations to clearly demonstrate that they comply
with the surveillance camera code of practice. Certification
ndicates best practice and compliance with the code.

agreements ensure that such goods and services
placed on the market, from which ever country of
origin, meet standards of quality and safety.

Improving product safety

A Europe-wide study conducted by the International
Federation of Inspection Agencies (IFIA) revealed that
nearly 80% of products tested bearing the CE-mark
through self-declaration of conformity (SDoC) did not
comply with EU regulations. The survey also found that
16% of products showed safety-critical failures, resulting
in a high risk of shock or fire, This compares to less than
1% for products with third-party accredited certification.
The report recommends that for sensitive and high-risk
products, a more robust approach that relies on
independent third party, on either a mandatory or
voluntary basis, should be taken to ensure that products
placed on the market are safe, compliant and sustainable.




Further information

Accreditation provides a globally-recognised tool to not only assess and control
risks of the internal operation of businesses, but also the products and services that
they place on the market. In this way, Regulators, purchasers and employees can
demonstrate confidence that accreditation delivers a safer world.

Visit http://www.publicsectorassurance.org/topic-
areas/health-safety/ to access research, case
studies and supporling information relating to the
positive benefits of accreditation in the delivery of
health and safety policy.
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The ILAC Secretariat
Phone: +612 9736 8374
Email: ilac@nata.com.au
Website: www.ilac.org

D @ILAC _Official

You

https:/Awww.youtube.com/user/IAFandILAC

Visit www.businessbenefits.org for further
examples of how businesses can benefit from
standards and accreditation.

The |AF Secretariat
Phone: +1 (613) 454 8159
Email: iaf@iaf.nu

Website:

u @|AF Global

You

wwiy, laf.nu

hitp:/Awww linkedin.com/company/
international-accreditation-forum-inc

https://www.youtube.com/user/IAFandILAC



How Accredited Certification Bodies can support
delivering a safer world in Bangladesh?

M. Liaquat Ali

Why accreditation is needed?

Accreditation is a requirement of World Trade Organization (WTO) agreements, where Bangladesh has
signed since its inception back in 1995, Accreditation as tool of WTO supports free movement of goods
and services across borders from one country to another country. Importing countries very often
imposes restrictions, which are not following the provisions of WTO agreements. WTO says in its
different agreements that countries are encouraged to adopt international standards for trading products
and services. World Health Organization (WHO), International Labour Organization (IL.O), Interna-
tional Maritime Organization (IMO), Food and Agriculture Organization (FAO) and many other UN
organizations also encourage adopting international standards for health and safety issues of products
and services. For sustainable development compliance to international standards is a major requirement
by all interested parties including regulators and buyers. Regulators ascertain the interest of citizens.

Exception can only be made on the ground of scientific evidence, cultural differences and religious
values. WTO also says standards and regulations are to be made non discriminatory and impartiality
should be maintained.

Where we stand in Bangladesh?

Bangladesh government has established Bangladesh Accreditation Board (BAB) in 2006. After a reason-
able capacity building period It has started awarding world class accreditation since 2012, BAB is a
signatory to ILAC MRA (International Laboratory Accreditation Cooperation Mutual Recognition
Arrangement) and APLAC (Asia Pacific Laboratory Cooperation) MRA for laboratory and inspection
body’s accreditation. We are grateful to the personnel working in BAB, its client organizations and
supports from the government, especially from the ministry of industry. BAB and Conformity Assess-
ment Bodies (CAB) — Certification Bodies (CB) still need to go a difficult path to become IAF MLA
(International Accreditation Forum Multi-Lateral Arrangement) signatory. If it is delayed then foreign
CBs will capture the Bangladesh market and deprive local capacity building, which is undesirable for our
cconomy and prestige.




Status of CBs in the country

CBs are working to provide certification in ISO 9001 QMS (Quality Management System), ISO 14001
EMS (Environmental Management System), OHSAS 18001 (Occupational Health and Safeey Manage-
ment Systems), 15O 22000 FSMS (Food Satervy Management Svstem), ISO/TEC 27001 ISMS
(Information Security Management System), 1SO 20001 I'TSMS (Information Technology Service
Management System), ISO 22301 BCMS (Business Continuity Management System), 1SO 30001 SRMS
(Ship Recveling Management System), ISO 37001 ABMS (Ant bribery Management System), ISO/IEC
17065 Product Certification and many others as per need of interested parties. If the CB is not locally
accredited, then it is ditticult to ensure its performance, quality, redress complaints and impartiality. 1t is
expected that BAB seriously works to get status of MLA signatory of IALI on various certification
standards.

BAB and BACB
BAB in its governing board meeting can discuss this issue with the representative of the Bangladesh
Association of Certification Bodies (BACB).

BACB was established in 20006, but its activities are not visible in the country, We know that similar
organization in the United Kingdom (UK], British Association of Certification Bodies plays a significant
role in standards, certification and accreditation in UK. Bangladesh Standards and Testing Institution
(BSTT) 1s representing the BACB in BAB board. Needs and expectations of Certification Bodies operat
ing in Bangladesh mav be addressed by BSTT in BAB board. We want fair competition, fair trade and
well being of the citizens of Bangladesh, which consist emplovers, employees, buvers and general
citizens.

et us demonstrate confidence in accreditation

This world is a global object, which needs safer world through globalization, free market economy,
harmonization of standards and rules by all interested parties. A risk free quality, environment, health
and safety world and space is the requirement of the day. Accreditation can definitely play signiticant role

in Bangladesh and abroad. l.et us demonstrate contidence in acereditation.

Director,
Asia Region of United Certification Services Ltd
and First Dir ector General of BAB.
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QUALITY ASSURANCE (QA)
IN ANALYTICAL MEASUREMENTS*

Amir H. Khan, PhD

1. Introduction

1.1 The ever increasing industrial production
of new materials is putting increasing
demands on analytical information on quality
specifications of the materials. This informa-
tion is utilized in making decisions as to the
suitability of the materials for their intended
uses in different sectors of national economy
including human health and environment.
Considering the complexities of new materi-
als, the metrology laboratories are thus
required to make measurements for both
qualitative and quantitative information, with
utmost care and using the best available
resource and knowledge and to provide test
results that can be considered as reliable and
scientifically defensible, and so fit for the
purpose.

1.2 As the chemical nature of the newer
materials is so diverse and huge in numbers,
and most of measurement data are to be
provided timely, with affordable cost, analyti-
cal measurements are now made with com-
plex and sophisticated instrumental
processes. Since each analytical system for
specific parameter functions within its design
limitation, in selecting an analytical method
based on the use of a particular instrumenta-
tion, limits of the method must be taken into
consideration. In chemical metrology, the
analytical chemists shiould have full under-
standing of the method and its limitations to
obtain data with adequate quality to satisfy
the end-users’ requirements. The quality of
the data is evaluated by the level of uncer-
tainty assigned to it.

1.3 As quantitative measurements are estimates of
true value of the measurand and have some level
of uncertainty; measurements must be made in
such a way that the uncertainty can be assigned
within a stated probability, without which no data
arc uscful. The objective of quality assurance in
analytical measurements is to reduce errors to
acceptable limits and to provide means of ensuring
that the data so generated have high probability of
being of acceptable quality. In this article, how
quality assurance programs in materials testing
laboratories are established is discussed.

2. Approach to Quality Assurance (QA)

2.1 Quality assurance is what is done to provide a
correct solution to an analytical problem with
sufficient accuracy and precision to support
subsequent decisions. The goal of quality assur-
ance program in analytical laboratory is, therefore,
to provide such guidelines that when followed
systematically in chemical measurements, will
generate results with assigned uncertainty within
defined confidence intervals (i.e., 95%) to fit for
the purpose. The cost should be affordable and the
service should be timely provided. The time and
cost of analysis, however, depends on the quality
specifications required by a particular data use
objective, for example, Pb and Ca measurement in
powder milk, one is for toxicity (Pb) and the other
for nutrition (Ca) analysis and these analyses
require different methods.

2.2 In overall consideration, it is the Quality
System (QS) of the laboratory and the commit-
ment of management that determines how the
objectives of QA programs will be achieved to
provide science based analytical information that is
reliable and defensible, and thus fulfills the end-
user requirements of data quality.




3. Basics of Quality Assurance
3.1 Consider a practical situation that a tactory
produces 1000 items in a day, 365,000, a year,
with a certificate ot quality specifications
required for its specific use. The customer of the
product is to be assured of its quality for the
price he is paying. This needs analysis of the
product for a specific measurand, batch by batch.
The natural question is — how many of the
products of the lot should be analyzed per vear
so that a defect free product is marketed, satisfy-
ing customers' requirements and minimizing the
number of recall products. The decision as to the
number of products to be analyzed per year is
based on the 'Quality Policy' of the factory.

3.2 Such a Quality Policy will bring cconomic
benefits to the manufacturer. So, the number of
tests to be performed tor quality control ot the
product is to be detined statistically by repre-
sentative sampling of each batch so that recall is
small, say 100, 365 or what number to obtain
results with acceptable limit of accuracy and
precision,

3.3 In analytical laboratory, the product is the raw
dara, treated data and the results of measure-

ments. The raw data are the individual values of
a measured quantity, e.g,, measured volume trom
a burette or the area of a chromatographic peak.

3.4 'The treated darta are the concentration or
amount found by applving a calibration proce-
dure to obrain the raw data. The results are the
end product of the analytical process that is
reported with mean, standard deviation and
confidence interval by applying statistics.

If the results are reported by satistying the
acceptance criteria set by a specific demand
(limits), the QA process is considered to be
established in the laboratory.

4. Data Use Objectives

4.1 The important goal of quality assurance
(QA) is to make sure that it meets the customer
requirements in terms of quality specification,

L

¢, T 5%, Quality 1s a subjective term. It could
be high in one case but low or unacceptable in

another.

[f a weighing balance is used to weigh kilograms

of mass, it does not need to measurc a mass
nearest to milligrams, but when a drug tablct
contains an active ingredient of 2 mg, vou
cannot report its mass as 2 = 1 mg, rather it
should be 2.1 * 0.1 mg, simply because, in the
case of drugs, the therapeutic dose 1s just less
than the lethal dosc. So, one has to be more
careful to manufacture drugs than, it he wants,
‘to make spaghetti saucce’.

4.2 The critical step in quality assurance is to
write clearly and concisely the use objectives ot
the data and results. This can be possible only
when the analvst has developed a clear under-
standing of what purpose the results will serve
(explained in the following sub-section with an
example).

4.3 Defining Data Use Objectives

(1) In drinking water supply, the process of
chlorination is used to reduce fecal coli forms or
total coli forms to the standard specification.
Depending on the load, chlorination dose is
defined. This is to be recognized that during
traditional chlorination process, chlorine reacts
with organic compounds in water and produces
disinfection by-products like trichloromethane,
trichloroacetic acid, chlorine dioxide (ClO2), etc
which might be harmful to humans. If now a
new chlorination process is to be introduced
into the drinking water supply system, the data
use objectives are to be stated as:

the analytical results shall be used to deter-
mine whether the new chlorination process
results in at least 10 % reduction of forma-
tion of ‘disinfection by-products’ (DBP).

to make the new chlorination treatment
process scientifically viable and economically
sustainable, the errors in 10% reduction is to
be small and clearly distinguishable from
experimental errors to make the desired
reduction in DBP formation real.

(2) If this error target is achieved, QA/QC
principles are firmly established in the labora-
tory. How to achieve this goal is explained in the
QA and QC methodologies.




5. Quality Assurance Methodologies

The analytical process of chemical measurements to provide solution to the problem involves several
steps, illustrated in Figure 1. Each of the steps starting from defining of the analytical problem, planning
for analysis, to reporting the results with assigned uncertainty has the elements of quality assurance (QA)
and good laboratory practice (GLP). Two concepts are involved in QA methodology - Quality Control
and Quality Assessment,

® Quality Control is the system of activities established to control errors,

® Quality assessment is the process to verify that the system is operating within acceptable limits,

® Good laboratory practices (GLP) describe general operations of the laboratory that must be
followed and maintained in all analyses including data recording, maintaining records, use of high
quality reagents, cleaning of glassware, etc.

-

ﬁdback :

Figure 1: Flow diagram of analytical approach to solving problem:s.
(Source: J. Chem. Educ. 1982, 59, 201-202.




5.1 Analytical Specifications

(1) Once the data use objectives are known, analvtical specifications can be set, starting from sampling to
reporting of the results. In this process, sample is the most critical part. ‘The first consideration is that the
sample must be representative and contamination free. The next is the sample size, sample container,
what method should be selected, and what precaution should be taken to preserve the integrity of the
sample, ete, including storage conditions.

(2) The concentration level of the analvtical parameter will determine how good should be the reagent
quality and method blank which, in other words, will define the detection limit of the method.

(3) As quality assurance begins with sampling, the collected samples must be representative of the field
situation. During collection, transport and storage of samples, the analytes must be preserved and no
contamination is allowed. In this respect the axiom is: 'Bad sampies only vield worst results, no matter
how best is the analytical method'. The method can detect only what is present in the sample, not what is
lost from the sample. That also requires that field blanks should be determined at times of sampling,

(4) In analyzing samples with low concentration, the analyst must understand what false negative and
talse positive tinding is.

(a) Palse positive is that detects something above the legal limit, but actually it is below the
legal limit.(horizontal line)
(b) Talse negative says that the analye is below the legal limit though the analyte exceeds
the legal limit.
This situation in measurements may occur when concentration is low (micrograms/1. or less).
To avoid misclassification, measurement error must be kept at minimum. Figure 2 clarities
the situation.
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Figure 2: (a) Distribution of measurements of a blank and a sample, o indicates false positive
and 3 indicates false negative in sample analysis. The reliable detection level (RDL) is tound at
6@ concentration unit where the probability of finding the analvte is maximum; (b) Possible
mistakes made in measurements with large uncertainty when comparing measurements against
a given threshold value (horizontal line in b is the legal limit of the parameter) near the detec-
tion limit (crossover point of two distributions at 3g, MDI. « RDL.).




(5) In analysis sometimes false conclusions are
drawn even though the analysis 1s performed in
best possible way as depicted in Figure 2. In such
situation, for example, in drinking water supplies, it
is better to certify with false positive than to certify
with false negative.

(6) It would be worse to certify contaminated water
with false negative finding than to certify that safe
water is contaminated with false positive finding,
So, in QA the rate of false positive and false nega-
tive should also be defined. In the case of DW, it is
important to have low rate of false positive than
low rate of false negative. But in the case of drug
testing in athletes, false positives must be mini-
mized to protect the innocent athletes.

5.2 Method Specifications

The selected method must have adequate specifi-
cations for intended use. These method specifi-
cations include:

@ Selectivity
® Sensitivity
* Accuracy

¢ Precision, and

@

Detection limit

All of these features must meet the measure-
ment requirements. Before applying the method,
it should be validated to establish the features
using standard documented procedures known
as SOP (standard operating procedure).

5.2.1 Method detection limit (MDL)
(1) MDL 1s the lowest possible concentra-
tion of a substance that can be identified,
measured and reported with 99% confi-
dence that the analyte concentration is
greater than zero and is determined in a
given matrix containing the analyte. That is,
only ~ 1% of the sample containing no
analyte will give signal greater than the
detection limit. In Figure 2a, detection limit
of measurement distribution of a blank and
a sample is indicated (x- false positive and
B- false negative). The dark shaded intersec-
tion at 3 (units expressed in standard
deviation) is the detection limit (MDL).

(2) To measure the actual detection limit,
first make an estimate from replicate signal
observations from a blank used in the
analysis. Then, make a sample with concen-
tration 3- 5 times higher than the estimated
MDI. and find the standard deviation, s, of
replicate measurements (n= 5-7). Using the
slope of the calibration curve used in the
analytical procedure, calculate the limit of
detection of the method (LOD) using the
equation:

LIRS 38 il )

where s is the standard deviation of blank
measurements (10 times of method blank)
and m is the slope of the calibration curve
(within the lincar range, constructed with 5
standards (triplicate measurements of each
concentration). The signal detection limit is
defined as: ydl = yblank + 3s. The calibra-
tion line: ysample — yblank = m x (sample
concentration).

(3) The quantification limit (LOQ) should
be atleast 10 times greater than the limit
of detection (LOD) of measured concen-
tration defined as: LOD = 10s/m




5.3 Analytical Procedure Specification

An appropriate method is selected and validated for
its intended use and before use it must be validated.
The method validation is a process of proving that
the selected analvtical method is acceptable tor the
purpose. In the validation procedure (SOP tor
method validation), certain analvtical features of the
method such as the following are verified.

Accuracy- closeness to the true value
which is an estimate,

Precision- how well replicate measure-
ments agree with cach other, expressed as
standard deviation,

High purity reagents including reagent
water for preparations (to have low blank
values),

Sclectivity- tolerance of the instrument to
interference (system stability to interfer-
cnee)

Use of certified reference materials
(CRM) (traceable to NIST or equivalent)
to establish accuracy,

Method detection limit (MDL)- depends
on the level of blanks; high blank values
will reduce the detection capacity of the
method (Method detection limit (M)
= 8/N = 3). So, blanks must be at accept
able level, controlled by periodic checks,

p;lrricul:n'l_\; for low concentration meas-

LUrCments.

5.4 Calibration

(1) Two tvpes of calibration are mostly required in
chemical measurements - physical response charac-
teristics of the analytical instrumentation and
ancillary measurements such as temperature,
humidity, volume and mass. Some ot the ancillary
calibration services such as the calibration ot
clectronic balance, thermometers, hverometers, etc
are to be annually procured from the national
institutions like BSTT and these are to be traceable
to international standards agency, NIST (National
Institute of Science & Technology, USA) or
equivalent. T'or others, in-house capacity is to be
utilized..

(2) For quantitative measurements, all analytical
systems must be regularly calibrated using certitied
reference materials that are traceable to recognized
standard institution such as NIST. Best, if the
CRM matrix closely matches the sample matrix. It
not available, standard addition method is to be
used for matrix etfect correction. For successive
addition of standards (S) to sample solution,
Fquation 2 is used.

Vv I v
Igpy.—= 1, +2 8.2
s+x Vo x X IV(}

v-function x-function

where

[ = signal intensity, X = sample concentration, § =
standard added, V = total volume, Vo = ininal
volume, Vs = standard volume added, 1 = index of
successive addition. Figure 4 demonstrates the
matrix etfect in Pb analvsis in different urine
samples. To correct this cffect, standard addition
method (Figure 3) 1s used where the successively
added concentrations are x, 2x, 3x, etc and x is the
concentration ot sample without addition;
extrapolation to the negartive gives the analyte
concentration,

Figure 4: Matrix effect in
Ph analvsis by,

Figure 30 Standard addition
method of concentration

calibration, GI-AAS in ditferent urme samples
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5.5 Types of Blanks

Blanks account for interference of other species in
the analytical sample. For trace analysis, the
sources are the reagents used in the process.
Frequent analysis of blanks is so necessary to
identify and control sources that raise the blank
values.

® Method blank: Method blank is the
sample that contains all components of
the sample except the analyte.

* Reagent blank: Reagent blank is the part
of sample blank which comes from the
purity levels of reagents used in the
analytical procedure.

® Field blank: Blank value is added to
laboratory sample when it is exposed to
sampling site during sample coliection
and transported to the laboratory and
reanalyzed.

5.6 Spike Recovery Analysis
(for Matrix Effect Correction)

(1) In field sample analysis, it is often encountered
that the sample matrix is not exactly matching with
CRM matrix used for calibration of the instru-
ment. This variation in matrix composition some-
times may increase or decrease the analyte signal.

(2) To correct for this variation, spike recovery
analysis is performed, where an analyzed sample is
spiked with a known amount of standard used for
calibration. Ideally, if the increase in the spiked
signal 1s proportional to the added amount, then
there is no matrix effect, otherwise, there is and to
correct the effect, the recovery of the spike added
is to be studied in reporting the results.

(3) The acceptable limit of spike recovery for
environmental samples could be Y0 — 110 %,
depending on whether the signal decreases or
increases after the addidon of the spike. This is
termed in another way as the standard addition
method of calibration (explained above) where at
least two increasing additions are made over the
SHIT'{PIC (.:()I'l(:('_’r‘ln‘flri()n,
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(4) Spike recovery is calculated as:
% Recovery = [Csp - Cusp |/ Cadd x 100 ...........(3)

where the concentration subscripts are: sp = spike,
usp = unspiked and add = spike concentration
added.

5.7 Use of QC Sample

(1) QC samples are made with known concen-
tration of the analyte prepared from CRM or
SRM of appropriate concentration within the
linear range of the calibration curve.

(2) In a series of analyses, QC sample is used,
say, after each 10 samples, to check the instru-
ment stability and the status of the calibration
ot response of the instrument to measure the
analyte as it was during calibration. If a
significant loss of signal occurs, then the
system is to be recalibrated.

(3) The acceptable limit of response variation
should not be less than 95% of the concentra-
tion used in the calibration. QC sample is
prepared from a CRM traceable to NIST. It is
used as an unknown sample by the analyst to
eliminate any bias if introduced by the analyst.
It is one of the quality control measures.

5.8 Use of Control Chart

(1) Another important tool used in quality control
in chemical analysis is a visual representation of
the confidence intervals of the Gaussian distribu-
tion of errors in measurements. The features of
the chart known as Shewhart chart clearly caution
or warn the analyst when he needs to check
whether his measurement procedure/system is
under statistical control, because the results are
deviating from the upper and lower acceptance
limit.




Figure 5 below explains a situation when the

analyst needs to review his system’s performance
vartation with time, when the same standard
routinely analvzed. The details of the use of
Control chart in data quality control are given in
Reference 2.
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Figure 5: Shewhart quality control chart

(2) In Figure 5 the red line is the warning limit and
the yellow line is the action limit. For a Gaussian
distribution of measurements, 95.5% of the data
will be within * 26Vn , or, 99.7% within + 36Vn ,
where n is the number of measurements, If n =
25, ~ 4.5% of measurements will be outside the
warning limit and ~0.3% outside the action line. It
1s unlikely that two consecutive measurements
would be at the warning limit (probability = 0.045
x 0.045 = 0.002), if the measuring system is under
statistical control.

When a result exceeds a control limit, the most
likely explanation is a systematic error in the
analysis or a loss of precision. In either case, it can
be assumed that the analysis is no longer is in a
state of statistical control.

(3) The following are the general rules to
L g 8

prove that the measurements are done
under statistical control.

Rule 1. An analysis is no longer under
statistical control if any single point
exceeds cither the UCL or the 1LCI..

By setting the upper and lower warning
limits to CL * 25; we expect that no more
than 5% of the results will exceed one of
these limits.

Rule 2. An analysis is no longer under
statistical control if two out of three
consecutive points are between the UWL.
and the UCL or between the LLW1. and the
LCI;

If an analysis is under statistical control,
then we expect a random dis7tribution of
results about the center line. The presence
of an unlikely pat~itern in the data is
another indication that the analysis is no
longer under statistical control.

Rule 3. An analysis is no longer under
statistical control if seven consecutive
results fall completely above or completely
below the center line.

Rule 4. An analysis is no longer under
statistical control if six consecutive results
increase or decrease in value.

Rule 5. An analysis is no longer under
statistical control if 14 consecutive alter-
nate up and down in value exist.

Rule 6. An analysis 1s no longer under
statistical control if there is any obvious
non-random pattern to the results.



5.8.1 Control Chart for other

uses

(1) Control charts can be used to moni-
tor performance on blanks, calibration
checks, and spiked samples, to see if the
results are stable over time or compare
the performance of different employees.

(2) Control charts can also be used to
monitor sensitivity and selectivity,
particularly, if the lab encounters differ-
ent sample matrices.

5.9 Quality Assessment

(1) The quality assessment 1s the process
of (i) collecting data to show that the
analytical procedures are operating
within specified conditions and (ii)
verifying that the final results meet the
end - use objectives.

(2) Documentation is critical to quality
assessment. All documentation related to
QA including how to record information
in the notebooks should be prepared
according to ISO/IEC 17025 guidelines
and periodically updated and checked for
compliance by internal audits.

(3) National Government Agencies set
requirements for quality assurance in
materials testing and environmental
analysis (ASTM, US EPA in USA)
(DOE, BSTI in Bangladesh).

6. QA and QC Summary

6.1 QAQC requires careful planning and
an attention to details. Creating and
maintaining a quality assurance program
is one way to help ensure the quality of
analytical results. Quality assurance
programs usuaily include elements of
quality control and quality assessment.

6.2 Quality control encompasses all
activities used to bring a system into
statistical control. The most important
tacet of quality control is written docu-
mentation, including statements of good
laboratory practices, good measurement
practices, standard operating procedures,
and protocols for a specific purpose.

6.3 Quality assessment includes the
statistical tools used to determine
whether an analysis is in a state of
statistical control, and, if possible, to
suggest why an analysis has drifted out
of statistical control.

6.4 The tools of quality assessment are
the analysis of (1) duplicate samples, (i1)
blanks, (iii) standards (QC) and (iv) the
analysis of spike recoveries.

6.5 Control charts provide continuously
an ongoing evaluation of an analysis. A
Control Chart plots a property, such as a
spike recovery, as a function of time.
Results exceeding warning and control
limits, or unusual patterns of data
indicate that an analysis is no longer
under statistical control.




Table 1: Quality Assurance process summary

QA

ypecitication

—

Question

Lse
objectives

Results
Specitication

Performance
Assessment

Why de vou want the
data and results

nd how will vou use
the data?

Action

Write clearly data use objectives

How good do the
numbers have to be?

Were specifications

achieved?

Write specitications
= Sclect methods to meet specifications
= Consider sampling, precision, accuracy,
linearity, selectivity, sensitivity, detection limit,

robustness, rate of false results

= Emplov blank, fortitication, calibration checks,
quality control samples, and control chart to
monitor performance.

s Write and toliow standard procedures.

® Compare data and results with use objectives.
® Document all procedures and keep records
suitable to meet use objectives

= Verify that use objectives were met.

7. Precision and Accuracy Control

Precision and accuracy ot a method are best evaluated by using Shewhart control charts discussed

above by applving the principles ot data acceptance criteria

Precision and accuracy checking should allow slow deterioration of data quality to be idenufied

and corrected before data have to be rejected.

7.1 Precision check by duplicate analysis

(1) Use of duplicate analysis as a method of precision checking has two distinet advantages:

quality control materials are matrix-matched, and

the materials are readily available at no extra cost.

(2) Since the samples are analyzed using the same method, equipment and reagents, the same bias
should affect all results. Consequently, duplicate analyses are onlv useful for checking precision; they
provide no indication of the accuracy ot the analvses. Results from duplicate analyses can be used

to calculate a relative range value, R, by using the equation:

(X1- X2)
(X14X2)/2

where X1 and X2 are the duplicate results trom an individual sample and X1-X2 is the absolute
ditference between X1 and X2. These values are then compared with the mean relative range values
previously calculated for the assay during validation. The simplest method of assessment 1s to use

the upper concentration limit (UCL), where UCL.

3.27 X mean R value.




(3) When any value is greater than the UCL, the analytical procedure is out—of- control. This method,
although statistically valid, provides no indication of deteriorating precision. A better and more practical
approach is to usc acceptance criteria based on warning and action limits.

7.2 Accuracy
Accuracy can be safeguarded by regular participation in external quality control exercises and by the
regular use of certified reference materials.

7.3 Accuracy control using CRMs

o Certified reference materials (CRMs) are matrix-matched materials with assigned target
values and assigned ranges for cach variable, reliably determined from data obtained by
repeated analysis.

e QC samples of appropriate concentration within the linear range of the calibration curve
are prepared from CRM or SRM calibration curve.

e In a series of analyses, it is used as an unknown sample, say, after cach 10 samples, to check
the instrument stability and the status of the calibration or response of the instrument to
measure the analyte as it was during calibration. If a significant loss of signal occurs, then

the system is to be recalibrated.

7.3.1 Data Acceptance limit in accuracy check
(1) In a series of measurements calculate, the percent recovery, P, of the standard solution as :
P= (100.X_(obs))/X_true

where X cbs is the measured value of the standard, using the calibration curve and Xtrue is the
certified value of the reference standard.

(2) After 10-20 standard solutions of the same concentration are analyzed over the time, calculate
the average of percent recovery, Pavg and its standard deviation Sp. The acceptance limit at 95%
confidence limitis: Pavg &= Sp.

(3) In a subsequent measurement, if the percent recovery of the standard is not within Pavg & 35p,
the measurement is out - of - control (OOC) and the system is to be recalibrated.

(4) QC sample is prepared from a CRM traceable to NIST. It is used as an unknown sample by the
analyst to eliminate any bias if introduced by the analyst.

8. Uncertainty in Measurements

8.1 Uncertainty in analytical measurement is the measure of the error(s) associated with individual
sources present in measurement. The result of the measurement is to be expressed with a high or
low level of confidence but never with complete certainty. The variation in error assignment could
be 0 - 100%, arising from different sources. The errors in experimental measurements are classified
into two groups, systematic errors and random errors.




8.2 Systematic error

Systematic errors, also known as determinate error, arise from the flaw/defect in the equipment used or
in the design of the experiment. In this case, if the experiment is repeated under identical conditions, the
error would be reproducible. Systematic errors can be found out and corrected. For example, if a pll
meter 1s incorrectly calibrated with a buffer, it will produce systematic error. If a buffer is used with
known pH ot 7.00 units to calibrate it, it will give result like 7.08, .08 unit lower. With this pH meter if
vou measure a pH of 5.60, the actual pH would be 5.68 units. The use of CRM buffer with certified pH
value can correct this error.

8.3 Random error

Random error, also known as indeterminate error, arises from a number of uncontrolled variables, such
as reagent quality, unstable blanks, ¢rrors in calibration, ¢tc. Random errors cannot be corrected. In
repeated measurements, random errors have equal chance of being positive and negative. Instrument
clectronic noise is also a source of random error. If vou make n number of measurements, where n is s
equal or greater than 30, for example, cach data will be different and errors in the measurement will
tollow a normal distribution of errors like:

y=[exp [x-p) 2 ]|/ N2 ..o 4

where pis mean, xi is the individual results, is the standard deviation, is the number of measurements An
example of distribution of random errors is illustrated in Figure 6.
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Figure 6: (a) Distribution of errors around most probable value ot measurements
with defined confidence intervals for the known and unknown (b). (Source Ref 9)

In Figure 2, results of 12 samples of hydrogen peroxide from a barch have been analyzed and presented
in histogram ot frequency of occurrence. The fuli width at half maximum (FWHM) of the distribution
curve (0.4 probability density) indicates the dispersion of errors, If the limit of the acceptable value is
31.2g/100g, non- conformity of about 1% is cbserved at 93% confidence limit, because of small
number of measurements, If this result is not within the tolerance specification of the manufacturer,
repetitive measurements within the batch will be required to improve the distribution to be SGaussian and
then comparing the resules with known standard, random crrors could be centrolled and the outliers can

be minimurn at the same confidence limit (Fig. 6b).




9. Sources of Errors

The major sources of random errors are the
analytical steps involved in any analytical measure-
ment are
® sample preparation (by dissolving a detinite
mass of a sample in a definite volume),
e preparation of calibration standards
solutions using CRM,
e calibration of measuring equipment and

e preparation of sample blank.

Fach of these steps has some degrees of uncertain-
ties, depending on the level of ‘GLP’ that has been
established in the laboratory. But most significant
of these sources is calibrants used to define the
analytical function of the system response function
of the instrument to input concentration. The
measurement essentially consists of comparison of
a known with unknown. The other two sources of
errors are volumetric measurement and weighing
of mass by a balance. Contributions from each of
these sources are calculated to find the total uncer-
tainty in the final results reported as X + Ax unit
with a defined level of confidence limit.

The detailed procedures of quantifying uncertain-
ties in analytical measurements with examples Lead
(Pb) analysis in soil by GF-AAS method is given in
Ref.5,

10. External Quality Control

10.1 The ctfectiveness ot correction or elimination
of systematic errors is best evaluated by external
data quality assessment process known as profi-
ciency testing or interlaboratory comparison study
where several laboratories participate to analyze the
same property (parameter) and compare the results
with each other against an assigned value by a
reference laboratory.

10.2 In the comparison the difterence between
known and measured values of the test samples is
to be reconciled with laboratory’s own estimate of
limits of random and systematic errors. While the
random errors are well established by quality
control process, any significant discrepancy can be
attributed to the unexpected or incorrectly
estimated systematic crrors. The laboratory’s
performance is evaluated using the Z-score princi-

s X

/n\

W g

Xi-X
R )
= o
%
where o_p is the standard deviation of the
interlaboratory mean, xi is the laboratory
result. The ranges of the laboratory results

are evaluated as:

If |z] < 2 “Satisfactory”
If 2 < |z] < 3 “Questionable”
If || > 3 “Unsatisfactory”

The recovery results are deemed as accept-
able if it complies with the defined criteria of
90-110 % for a spiked level in the range of
1-10 ng/g. The accepted Z—score value has
to be equal or less than 2.

10.3 From the interlaboratory comparison
process of laboratory performance evalua-
tion, it is amply clear that materials testing
laboratories operating in Bangladesh must
pass this evaluation process that attempts to
correct systematic errors in measurements.
These are prerequisites of laboratories
engaged in providing  analytical testing
services to get ISO 17025 Accreditation
Certificate, an essential document for market-
ing their products (test results) in interna-
tional trade and commerce. Accreditation, in
fact, is another form of Quality Assurance.

11. Standard Operating
Procedures (SOPs)

11.1 The Standard Operating Procedures
(SOPs) are the fundamental documents in
any QA process. It states what steps will be
taken and how they will be carried out.
Adhering to these procedural instruments
(SOPs and GLP) would guard against
normal desire to make shortcuts based on
assumptions which could be false.

11.3 The rationale behind having SOPs is
that in a laboratory, the same equipment is
used by many to perform different analyses,
each having different SOP.




1.4 Implementing the directions given in the
SOPs is a part of the management plan ot the
laboratory. It the management plan is imple-

mented, the most rigorous needs of QA are
met.

11.5 Once a method 1s adopted, it must be
uscd in a reliable and consistent manner to
provide reproducible data. This can be best
achicved by tollowing the details ot the written
procedures (SOP). The general contents of a
SOP for chemical analvsis include the follow-

ing:

Purpose
2. Scope
3. Definition of the terms
4. Safety precaution
5. Reagents & CRM
6. Apparatus/Equipment
Analytical Procedure
8. Data Analysis & Calculation.
9. Quality Control
10. Method limits and interferences

10. References

1.6 In reporting test results, two information
must be provided, method detection limits
(MDL) and uncertainty of the results, as per
[SO/C 17025, 2005, without which no
result would be fit for the purpose. The
Laboratory Analyst with sutficient educational
background and training experience must be
certitied to pertorm specitic analvtical jobs.

To conclude, all measurements to generate
reliable and scientifically detensible analytical
information must be pertormed when the
analvtical system is under statistical control. In
doing so, tollow the quotation taithtully:

“Unul a measurement operation....... has
attained a state of statistical control, it
cannot be regarded in any logical sense

as measuring anything at all”.

C. E. Eisenhart
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Risk-based thinking and ISO 9001: 2015

Md. Mahbubur Rahman

The International Organization for Standardiza-
tion (1SO) published 1SO 9001:2015 in September
2015. ISO has used a new common format
known as Annex SL or the High Level Structure
(HLS) to develop a standardized core text and
structure for all management system standards. In
this process ISO developed the 10-clause to
ensure that management system standards are
aligned with a set of common requirements and
ensure greater harmonization among its many
different management system standards. This
facilitates the integration of management system
standards by users.

There are additional key changes in the revised
1SO 9001:2015 standard. They include enhanced
leadership engagement in the management
system, increased emphasis on organizational
context, greater focus on risk-based thinking,
more flexibility regarding documentation and
fewer prescriptive requirements. This revised
standard obviously creates some challenges for
auditing the system. Traditionally audit of the
system is generally conducted by the evaluation of
components as metrics/key performance indica-
tors for quality objectives. In this circumstance,
auditing the system demands a demonstrated
ability for planning documentation and the
application of appropriate risk measures at the
management level as part of process and system
of the organization.

Risk is inherent in all aspects of a quality manage-
ment system. The concept of “risk™ in the
context of 1SO 9001 relates to the uncertainty of
achieving the objectives of the system. Risk-based
thinking is not new at all. It is an ongoing process
and organization is required to address this to
mitigate or eliminate the potential and identified
risks for the effectiveness of the

system. In previous editions of ISO 9001, a clause
on preventive action was separated from the
whole. But in the introducton of 1SO 9001:2015
the concept of risk-based thinking is explained as
an integral part of the process approach and
preventive action part is replaced with “actions to
address risks and opportunities.” Practically
Preventive action is built-in when a management
system is risk-based.

In a study it was found that Risk appears in the
normative parts of revised ISO 9001 eight umes,
and risk-based thinking appears once. Risk and
risk-based thinking appear many times more in
informative portions of the standard, c.g,, the
introductory sections and the appendix.

Risk and risk-based thinking addressed by
the revised standard are summarized bellow
for easy understanding,

¢ In Clause 5 top management is required to
demonstrate leadership and commit to
ensuring that risks and opportunities that
can affect the conformity of a product or
service are determined and addressed.

* In Clause 6 the organization is required to
take action to identify risks and opportuni-
ties, and plan how to address the identified
risks and opportunities.

® In Clause 8 looks at operational planning
and control. The organization is required to
plan, implement and control its processes to
address the actions identified in Clause 6.

® In Clause 9 the organization is required to
monitor, measure, analyze and evaluate the
risks and opportunities.

In Clause 10 the organization is required to
improve by responding to changes in risk.



In the revised standard Risk is no longer implicit
or limited to specific elements of the quality
management process. It is now addressed through-
out the standard and built-in to ensuring risk is
considered from beginning to end of the whole
management system. Organizations using this
standard arc now expected to identify risks and
opportunities, and execute proactively by adding
some systematic evaluation of potential and actual
issucs with the aim of making processes more
robust and capable.

This will ultimately result in turning of risk-based
thinking of the entire management system into a

preventive planning tool.

Then the question is as to how an organization can
address risk- based thinking in the quality manage
ment system. The way organizations manage risk
varies depending on their business context (c.g the
criticality of the products and services being
provided, complexity of the processes, and the
potential consequences of failure). This may be
done in differental sequential steps. First step- the
organization needs to start a risk-driven approach
in thelr organizational processes. Second step-
identifying the risks and opportunitics on the
context of the organization. Third step- analyzing
and prioritization risks and opportunities, Fourth
step- action plan to address the risks. Fifth step-
implementing the plan and necessary actions in the
elimination or mitigation of risk. Sixth step-
checking the cffectiveness of the actions though

appropriate methodologices (e.g. audit approach).

Certification is the task of compliance that delivers
assurance of meeting specific requirements by
product, service or system. For some industries,
certification is a legal or conrractual requirement.
Auditing quality management system in line with
the revised standard is also a challenge for Certifi
cation Bodies (CB). Auditors aspiring to conduct
quality management audit using revised standard
must have demonstrated ability to use knowledge
and skill. CBs are encouraged to train their audi-
tors and veritv the results to ensure the relevant

level of competence 1s demonstrated.

Bangladesh Association of Certification Bodies

(BCBA) can organize training programs for the
auditors and personnel involve in the implementa
tion of quality management system on the revised
standard with emphasis on Risk based thinking,
On the other hand Bangladesh Accereditation
Board (BAB) can work jointly with BACB and
other stakeholders on the transition process and
formulating appropriate guidance to facilitate
certification programs. This joint approach will
play a vital role in the development of a trustwor
thy and widcly accepted quality infrastructure of
the country.
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Factors Which Have Effect On Color
Fastness To Light

Debashis Saha

During the usage of textile in our day to day life
color fastness to light has a vital role in maintain-
ing the aesthetic value of textile, Failure in color
fastness to light is one of the common problems
in textile industries. Lispecially for light shade, it is
very difficult to achieve the requirements of client.
[t we have some idea which are the factors that
have impact on color fastness to light then we may
take some precaution before go through the dying
process so that we may secure our product.

Let’s first we know what is color fast-
ness to light?

Color fastness to light is the property of a colored
material, usually an assigned number, depicting a
ranked change in its u)lr:r characteristics as a result
of exposure of the material to sunlight or an
artiticial light source.

A specimen of the textile to be tested is exposed
to artificial light under controlled conditions,
together with a set of reterence materials. The
color fastness is assessed by comparing the change
in color of the test specimen with that of the
reference materials used.

During color fastness to washing, water, dry heat
or other wet fastness of the dyeing of print mate-
rials in respect of staining of adjacent materials
usuallv dves or pigment molecules dLlALhcd from

the fibre and become fade. But in case of t light
fastness; light (UV) falls on dyes & plrrmultx and
the UV p shotons with high energy excites the
electrons of dve from ground state to exited state,
The dye at the exited state is highly reactive and
unstable so it comes back to the 1)]]”!11’1] ground
state. During the quenching of d}(h from exited
state to ground state, atmospheric triplet oxygen
reacts with dyes to form singlet oxvegen. Under the
presence of visible light the exited dve molecules
react with the atmospheric oxygen to form super
oxide radical. The singlet oxygen & supcr oxide
radical formed is highly reactive and ¢ 'EIITA le of
destroying the dves. The exited dyve or pigment
molecules undergo following processes which
lcads to tading.

® Photo oxidation ® Photo tendering

¢ Photo reduction e Photo sensitization

¢ Photolysis

Now let’s have a look what are the factors
that have effect on color fastness to light

Dyestuff selection: The Chemical Structure of
the dyestufts is very important as the resistance of
the d\c'«tuﬂs or pigments to the photochemical
attack is directly related to its chemical suture. The
relatively high fastness to light of dveing of
"LI]I[II;IL]LL]]]UH(. dves on \\nu] and the poor light
fastness to trip umlmu} 1ane acid dyes on the same
substrate arc d!:ut]\ attributed to the stability of
one and insatiability of the other phnmchumul
attack. Metal anplc\ dves show better resistance
to fading than acid dves as the metal can absorb
UV energy and transtorms into heat Cnergy.
Brighter shades of dye show poor resistance to
color fastness to hght as the c¢lectron movement of
brighter shade dves is higher and that’s why the
L]urrrmk can L[t‘al]\ move to the exited state caus-
ing damage in the chlnmu} shore of the dyes of
pigments which ultimate results is fading,

Amount of colorant present on the fibre: The
colorfastness of a deep dveing on print of a
particular dve otten differs nnrlu,abl\ trom that of
pale d\tmcrnn print of the same the same dyve on
the same fibre when the principle effect of EXPO-
surc to particular condition is to produce a change
in the color of the material c.g. as in the case with
exposure to light it 1s generally found that the
deeper the dveing on print (i.e. the greater the

amount of dye present on the fibre, the higher is
the fastness in respect of change in color expo
sure.)

Light fastness result of a reactive red color in
different shade percentage

Reactive Red - 0.5% 3

| Reactive Red - 1.0%
Reactive Red - 2.0% 4
Reactive Red - 3.0%

Reactive Red - 4.0% 5

recycling facilities

® ISO 50001:2011-Energy management
sy \tLI‘I]‘?—RL(]ull’Lﬂlt‘ﬂr‘% with guidance for use



In certain cases the fasmess to light of deep

dyeing may be two or more points (on the 1 -8
Blue wool scale) than that of pale dyeing of the
same dye. This is explained in part by the fact that
the deeper the dyeing greater the amount ot the
dve which must be destroyed betfore variable

change in the colour of the material becomes
:ippm'cnt,

The poor light fastness of many dves on cellulosic
fibres may resule from resin finishing taken into
account when selecting dyes tor use in these
circumstances. Cationic compounds applied to
dyeing of direct dyes on cellulosic fibres to
improve wet fastness can also extent on average
influence on light fastness. I

SUSTAINABLE SOLUTIONS OF FOOD
SAFETY CHALLENGES IN THE
SUPPLIED CHAIN

Sharmin Zaman Fimon, Ph.D

Food safety is a multi-disciplinary, mult dimen-
sional and multi sectoral issue. Linsuring food
safety and healthy food is an important precondi-
tion of food security and is essential for good
health in all countries, both in developed and
developing. In contrast, food safety negatively
affects people’s life and imposes high cconomic
and social costs. In addition, current modes of
food production are scen as a major driver of
environmental problems such as deforestation,
desertification, eutrophication and fisherics

collapse.

All of these are backdrop of a booming world
population, rapid urbanization, diminishing natural
resources and critically stressed ecosystems. Food
companics are increasingly becoming aware of
these challenges and are looking for sustainable
and accountable wavs to adapt their business
models. One approach is to incorporate sustain-
ability into business strategy and planning, Sustain-
ability is a conceptual framework. It integrates
ecology, cconomics, politics and culture. Given the
connection to the entire food production process
from farm to fork, tood safety professionals are
potsed to lead in sustainability. Many of the
systems already developed to detect, prevent and
trace contamination can be retooled and applied

towards sustainability.

Lilements of preventive food satety programs
could be adapeed to cover environmental and
social benchmarks. Partnering to solve any chal-
lenges sustainably from the way we operate, to the
products we develop, to how we serve consumers,

our safety goal she wld be zero: zero accidents, zero

1t

Co-management is science based, adaptive and
collaborative way offers solutions by minimizing
the risk of faccal contamination and the resulting
microbiological hazards associated with food
production while simultancously conserving soil,
water, air, wildlife and other natural resources. It 1s

a decision making issue.

Scientist,
A\ alvere and Recearch 1 aboratorsy,
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The ISO/IEC 17025: 2017-
the major changes and challenges
for implementation

Mohammed Abbas Alam

This document specifics the general requirements
for the competence, impartiality and consistent
operation of laboratories. This document is
applicable to all organizations performing labora-
tory activities, regardless of the number of
personnel. Laboratory customers, regulatory
authoritics, organizations and schemes using
peer-assessment, accreditation bodies, and others
use this document in confirming or recognizing
the competence of laboratories. Earlier the
standards were published as guide 25 in 1995. The
st edition of ISO/IEC 17025 published in 1999,
The 2nd edition published in 2005 and the 3rd
edition was in November 2017. The present
version of standards given flexibility to the
conformity Assessment bodies and the risk based
approach used in the 2005 edition and focused
that a single man show laboratory can get the
accreditation.

» A complete restructuring of the clause num-
bers: The standard now follows the standard
‘conformity assessment’ structure as used in
publications such as ISO/IEC 17020 for
[nspection bodies and ISO 9001:2015. The
document is now much more logical in its
approach, with the ‘core business processes of
receiving requests through to issuing reports
laid out in a pretty much sequential manner.
Support and management aspects are also
largely grouped together and some of the
wording simplified.

® Interaction with ISO 9001: Again, as per
standards like ISO/IEC 17020, the standard
identifies overlaps between ISO/IEC 17025
and ISO 9001, so if the laboratory is part of an
[SO 9001 certified organization it will be easier
to integrate business management systems, For
that reason the inception of option A and B
which will be given flexibility for quality man-
agement system part. This was very difficult to
do with the 2005 version.,

e Terms and definitions: In the definitions the

Method verification and Intra-laboratory
compatrison included which was not clearly
defined in 2005 version.

[mpartiality risk assessment: A major
enhancement involves requiring the labora-
tory to conduct an assessment of risks to its
impartiality, as opposed to just demonstrating
that it is impartial. This will require some
work to be done for most organizations that
will now be required to perform such an
assessment, mitigate any identified risks and
periodically review risks.

Handling of confidential information: As
with the requirement on complaints, the
standard has been ‘beefed up’ in terms of
aspects of confidentality, again, laboratories
will have to review their existing processes to
ensure compliance, although it is not antici-
pated that this will require much in the way of
practical changes to day to day operations.

Customer complaints: Although already
covered in the 2005 edition of the standard,
the 2017 edition includes far more detail on
what has to be covered in the laboratory’s
‘documented process’ for complaint handling,
Whilst this should not represent much of a
change for most organizations, a review will
be required to be made to ensure current
procedures reflect all of the new require-
ments,

Risks and opportunities: The old clause on
‘Preventive Action’ has been replaced with a
risk-based approach, as is the case with the
change introduced in ISO 9001: 2015, This
requires that the laboratory considers the
‘risks and opportunities associated with the
laboratory activities’. This will certainly serve
to remove the ongoing confusion surround-
ing the mysterious differences between
‘Corrective’ and



Preventive’ actions, but will require most labora-
tories to put some considerable thought into
identifving risks and mitigating them as well as
identifying opportunities leading to improve-
ment.  Any such risk/opportunity assessments
will be required to be linked to other monitoring
systems (such as audits, non-contformance and
corrective action systems) and periodically

reviewed.

® [nternal audits: Not much has changed in this
requirement other than standard being more
‘risk-based’, with internal audits being based on
‘importance of activity” as opposed to the old
requirement of auditing cach ‘element’ of the
standard, although of course it is expected that
accreditation bodies will still expect this to be
done. Also the present version of standard does
not mention anything about the training and
qualification of auditors.

» Management review: Some minor changes have
been added to the ‘input’ requirements, meaning
and update to management review agendas to
include aspect such as changes in internal and
external issues, fulfillment of objectives, and
cffectivencess of improvements and results of
risk identitication.

e Darta and Information management systems: A
separate section has been added regarding this
topic which replaces the original *5.4.7 Control
of data’ clause and some aspects of record
management though it is relevant to the clause
4.13.1 control of gencral records of [SO/THC
17025:2005 versions. This brings the standard
much more in line with current practices in use
of computerized systems, but probably only
really asks tor what Accreditation bodies alrcady
expect in the way of controls.

The present edition of standard is very much
challenging for “Conformity Assessment Bodies
(CABs)” as well as “Accreditation Bodies”. Because
in the current edition given tlexibility in some area
such as documentation and in resources. The 2005
edition it was mandatory for the laboratory to
prepare a “Quality Manual” and “Quality Policy™.
But the current version does not tell anvthing
about quality manual and quality policy though the
CABs can practice this continuously for good
documentation system. However, the present
version does not define clearly about the “Quality
Manager and Technical Manager™.

The present edition of standard is very much

challenging for “*Conformity Assessment Bodies
(CABs)” as well as “Accreditation Bodies™. Becausc
in the current edition given flexibility in some area
such as documentation and in resources. The 2003
cdition it was mandatory tor the laboratory to
prepare a “Quality Manual” and “Quality Policy™.
But the current version does not tell anvthing
about quality manual and quality policy though the
CABs can practice this continuously for good
documentation system. However, the present
version does not define clearly about the “Quality
Manager and Technical Manager™.

I am sure that the “Conformity Assessment
Bodies™ in all over the world especially in Bangla-
desh are in terrible situation about implementation
of current version of standard 1SO/1EC
17025:2017. My message to all of you, since there
is no major changes in the current version of
standard so no need to prepare new documents
except risk assessment and opportunities for
improvement. Just align the clauses in Quality
Manual and other documentation svstem as per
new standard and start implementation accordingly.

The International Laboratory Accreditation Coop-
cration (ILAC) and the Asia Pacific Laboratory
Acereditation Cooperation (APT.AC) have already
defined three years transition period trom the dartc
of publishing the standard. BAB will establish a
plan very soon and it will be communicated to the
existing and potential clients, regulatory and
statutory bodies and other interested parties for
executing the transition period ot 15¢ )/ 112C
17025:2017.

Assistant Dirccror, BAB
abbasacctdul@yvahoo.com




COMPITATIVE LABORATORY,
BANGLADESH PERSPECTIVE

Md. Zakaria Chowdhury

Bangladesh is on the list of developing country. Our industrial sector rapidly developing,

We are exporting garments product, knitwear, agricultural products, frozen food (fish and
seafood), jute and jute goods, leather ete. In order to win the faith of the buyers, we need
to export products with exact specifications and maintain a standard.

Every export products need a quality control certificate. This need to conducts some lab
testing before it goes outside of the country. Such as, garments or knitwear products need
some textile testing, agricultural or food products need to be tested for pesticide or microb
or for heavy metals. Construction products need to be tested for their tensile strength. In
most cases we have laboratories to perform test. We do testing and certify our product.
When a product exported, buyer conduct a lab test in their country. If test result matches
the value with that of ours then the byer can keep faith on our product. But in most cases
forcign test results does not match with our results and still now buyers do not relay on our
test results. Why not? Because in most cases we don’t have require facilities in our labs.
Though, with time our facility is developing, but still we are not capable of producing
competitive results. Why not? Because most testing laboratories don’t follow international
standard. These unreliable test results make the buyers dejected.

In recent days, some cement factories in our country are ad\-'crtis‘in;ﬂ that their products are
“BUET tested”! Is this ok for the buyers? do they rely on “BUET test”? They don’t know
what “BUET tested” means and ncither they know \\-h_\ we refer to this. They know the
standard that follows ISO. If a company writes that they tested their products from some
ISO accredited lab, then that test result might be reliable for the buyer. We have very few
accredited labs. Although we have some competitive and accredited labs for the textile but
there exists severe lacking in competitive food testing labs.

Not only for export product, we need to follow standard tasting for our own survival. Such
as food safety is a big issue for the future of our naton. Food we buy from local markert,
might be it is contaminated with heavy metals or pesticides. If we continue consuming
contaminated food, our future generation will face serious health problems. To consume
quality food, we need to eliminate contaminated food form the market. Recently food
safety authority has taken some initiatives. But to make them successful we need many
competitive laboratories for food testing,

Till today, Bangladesh has only one board- Bangladesh Accreditation Board, that can
certify lab for standardization. To setup competitive test I abs government have to take
some initiatives so that testing lab can make themselves accredited. And accreditation
boards needs to be strong and free from corruption.

Scientific Officer
Bangladesh Atomic Energy Commission

zakaria(@bacc.gov.bd




Qulity Infrastructure and Accreditation
Scenario in Europe:
A perspectival contrast with Bangladesh

Monirul Hoque Pasha

Quality Infrastructure represents a complex array
ot systems, norms, regulations and related institu-
tions of an economy (country), for ensuring that
products marketed for internal customers comply
with desired requirements of public interest
including quality, satety, health and environmental
requirements. These products can be manufac-
tured nationally or imported from abroad. It is
therefore the infrastructure that layvs out the rules
of the game tor public and private agents in order
to safeguard and protect the health and safety of
soclety, the legitimate interests of the consumers
cte. In broad terms a Quality Infrastructure
svstem consists of numerous interlinked areas of
activity including development of technical
regulations, standardization, conformity assess-
ment, accreditation, legal and scientific metrology
and marker surveillance.

Fach element of the Quality Infrastructure
svstem is intended, in svnergy with others, to
promote cconomic ctticiency and enhance
weltare, However incompatibilities and conflicts
of interests that exist both between and within
industries and, most importantly, across national
fronticrs can give rise to serious non-taritt barri
ers, more commonly known as Technical Barriers
to Trade. Against these considerations, public
authoritics across the world are increasingly
recognizing the advantages ot aligning National
Quality Intrastructure (NQIL) systems on multilat
cral and regional basis. In Europe, a strong
intellectual and technical basis in the field of
Quality Infrastructure has been developed Le.,
strong co-operation with various standardization,
accreditation and related bodies are in existence.

Accreditation, an important clement of Quality
Intrastrucrure, now becomes clearly a governmen-
tal matter in Europe, Unique designated national
accreditation bodies (ABs) are in charge of
asscssments and accreditation ot conformity

asscssment bodies (CABs).

So does 1n Bangladesh. The idea behind is,
accreditation serving as the last level of compe
tence in a uniform chain of conformity assess-
ment activities in a global marketplace. All ABs
shall act not for profit, but serve the need ot the
particular country facilitating larger protitabiliny
of its economy. Similarly, standardization and
metrology institutes are working as part of
governmental matrer. However, Bangladesh is vet
in process ot idealizing the situation and modern
izing the system tor NQI institutions, Bangladesh
National Quality Policy (BNQP), recently adopted
by the government has addressed this issue and
underpinned the need of effectve technical
regulation tramework (I'RF) aligning all technical
regulators in line with NQI institutional tasks.

National Quality Policy

Integration in International Technical Bodies

-
: z Metrology Accreditation Standards
42
2 Metrology Institute Accreditation Board Standards Body
Calibration Testing Inspection  Certification
VALUE CHAIN

Producers and Traders Produce Higher Quality Products and Services

How national quality infrastructure works
under a policy strategy;
Source: http:/ /www.cpqi-
consulting.com/topics/quality-infrastructure /




BNQP also pin-pointed the necessity of building a new institution — to be named as Bangladesh
National Quality and Technical Regulation Council (BNQTRC) that would formally coordinate amongst
the NQI and TRF institutions. A new project under GoB funding has been taken with primly goals for
enactment of an act and formulation of such institute under the act. It is interesting to form an institu-
tion that will be coordinating many a more NQI and TRF institutes working in diversified fields, to name
a few- food, drug, health, environment, transport, clothing, radiation, agriculture, tisherics, I'T/telecom
sectors, and so on. Isn’t it an extravagant system? Would it really be going to fulfill the main objectives
while the new institutes will be working under the Ministry of Industries? In contrast, there is an absence
of such institute in Europe for merely coordination among various NQI and TRF institutes. The reason
might be presence of ensuring impartiality, completeness and technical competence that are the central
for institutes in Europe. As such, the institutional culture is developed on mutual trust and contidence,
and the local, regional and international trades are driven by high professionalism and ethics.

In Bangladesh, our approach is deeply rooted on the premise that a modern Quality Infrastructure and
Technical Regulation system should not work with a coordinating office. This institution might not solve
the existing problem of non-harmonization or non-coordination occurring among NQI and TRF
institutions, rather may make burden on government and increase the bureaucracy. Across our efforts, we
must think particularly the emphasis in working closely with both in the public and private sector, which
should be viewed as critical to the sustainability of our work.

References:

1. http:/ /www.ecuropeanprofiles.gr/index.php?
option=com_content&view=article&id=1295&Itemid=311&lang=en
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Kamal M Ali

Metrological Traceability of Measurement
Results in Pharmaceutical
Testing Laboratory

Introduction

Testing laboratories produce test results. The test
result is the product of a process of sampling and
measuring. The theoretical goal ot a chemical
analyst 1s to strive tor a True Value. A True Value
would only be obtained by a pertect measure-
ment. But achieving this value 1s close to IMpPOSSI-
ble since a purﬂ.‘cr measurement does not exist,
According to Bicvre, 1,2 “a measurement is
always a comparison”. Thercfore, it is necessary
to have a reference, which can be a measurement
unit, a measurement standard (calibrator, called
certified reference material or CRM) or a mcas-
urement procedure, Users of laboratory data
always scck comfort that the measurements used
to produce the results are “traceable.”

[n practice traccability can mean many things to
many people, but to an accredited laboratory and
reference material producer, it s very specitic.
Metrological traceability is detfined as the “prop-
erty of a measurement result whereby the result
can be related to a reference through a docu-
mented unbroken chain of calibrations, each
contributing to the measurement uncertainty™.3
[t is essential to ensure that measurement resulrs
are comparable in nme and space. 4. This can be
exemplitied such way that the laboratory measur-
ing instrument was compared to other instru-
ments which, in turn were compared to others,
and so on... all the wav back to a national meas-
urement laboratory — and thart the results of those
comparisons produced a Calibration Certificate
which describes certain properties about the

MeAsuring Mmsrument.

Metrological traceability in
pharmaceutical testing laboratories

Traceability of chemical metrology can be more
precisely detined as a property of the result of a

measurement, cither P]]}'!\'i(‘..’l] or chemical, or the
valuc ot a standard whereby it can be related, with
a stated uncertainty, to stated references, usually
national or international standards, through an
unbroken chain of comparisons.

The mole corresponds to the ratio between the
mass ot a certain sample amount and its atomic
or molecular mass. 5 The metrological traceability
in chemical testing laboratories is ensured mainh

by using: (i) a measurement procedure that can

provide accurate and metrologically traceable
results, (i) calibrated equipment/system, or (in)
certified reference materials (CRM) (measurement
standard).6 . In 2013, the International Tabora
tory Accreditation Cooperation (ILAC) has
published the ILAC P10:01, 7 which describes
who should pertorm calibration of cquipment
and reference standards. The options include, but
are not limited to, calibration laboratories accred
ited under ISO 17025:2005 by an accreditation
body (AB) covered by the ILAC Arrangement, as
well as National Metrology Institutes (NMI]
whose services can be found in the BIPM ke
comparison database (KCIDB).

Another option is to perform calibrations based
on physical constants and measurements. Meas-
urement uncertainty and metrological traceabiliny
are interdependent concepts. 8,9, The expression
of uncertainties 1s necessary to indicate to which
extent calibration and testing measurement results
can be relied on. 10, Without this indication,
measurement results cannot be compared among
themscelves or with reference values, 11 This
means that the measurement uncertainty has to be
raken into account whenever the result will be
comparcd with others and Iead to a decision such

as “pass versus fail” or “accept versus reject’”, 12
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Certified reference materials (CRM)

A certified reference material is a “reference
material characterized by a metrologically valid
procedure for one or more specified properties
accompanied by a certificate that provides the
value of the specified property, its associated
uncertainty, and a statement of metrological
traceability”. 6 Based on this definition, the first
things that the user has to check in the CRM
certificate are the declaration of the certified
property value (e.g., amount of substance in a
given mass of material), the uncertainty associated
to this property value, and also how the material
was characterized to ensure metrological traceabil-
ity. According to the ISO Guide 35:20006, 13 the
metrological traceability of a CRM property value
can be ensured by using (1) a single (primary)
method, (ii) two or more independent reference
methods in one laboratory, (iii) a network of
laboratories using one or more methods of
demonstrable accuracy, or (iv) a method-specitic
approach giving only method-specific assessed
property values, using a network of laboratories,

The necessary steps for the certification of
reference materials are given by the ISO/TEC
17034:2010 and ISO Guide 35:20006. 6, 13. Refer-
ence material producers usually need several
months or even years to conclude the whole
procedure. The most important steps are the
homogeneity studies. Which is carried out in a
battery of experiments to verify (in) homogeneity
within and between flasks, the short- and long-
term stability studies, carried out at transportation
and storage conditions, respectively, the charac-
terization of the CRM candidate material to
assign the CRM property value, as well as the
estimation of uncertainties in all steps and their
combination to determine the standard uncer-
tainty of the CRM property value.

ISO/IEC 17034 —Benchmarking
Suppliers

Now a day many of business, medical and legal
decisions are being made based upon chemical
measurements. This exerts more pressure on the
analyst to produce accurate and reliable data to
defend a given decision, explain an occurrence,
plan the future or predict an outcome.

Inaccurate CRMs always lead to inaccurate data
resulting in poor decisions. So there is a demon-
strated need to use CRMs to comply with byres’
or legal requirements. Now many companies
require that their analysts and suppliers use
certified reference materials (CRMs) that are
produced by an ISO/IEC 17034 accredited
reference material producer (RMP). Considering
critical to the accuracy of its data, laboratories are
using CRMs in several capacities including the
calibration of testing equipment, validation of
test methods and as quality control samples. The
laboratory personnel of pharmaceutical labora-
tory should bear in mind that RM does not
substitute a CRM. The reason behind this lies in
the traceability. A RM will not guarantee that the
analytical results are metrologically traceable. In
the chemical testing laboratory non-certified
reference materials may be used for trend moni-
toring of analytical measurements performed
along the time, in order to check if the process is
under control, but shall not be used in analytical
procedures aiming to provide accurate measure-
ment results.

Pharmaceutical laboratory manager should
consider at least the things before selection of

a RMP provider

* Confirm that RMP is accredited to ISO/IEC
17034 through visiting website of accredita-
tion body. A CRM manufacturer claiming
adherence to ISO/TEC 17034 requirements,
but is not accredited may not meet your
company’s requirements.

¢ Confirm that you are purchasing a Certified
Reference Material CRM and not a noncerti-
fied Reference Material (RM). The third
edition of Guide 34 has provided for the
production of noncertified Reference
Materials. The production of RMs leaves
CRM requirements, such as a purity charac-
terization of the material, stability assess-
ment, the assignment of a property value
and uncertainty and metrological traceability,
up to the discretion of the RMP. If you
decide to purchase a RM rather than a CRM
make certain that you have checked with you
Quality Manager otherwise you may find
yourself in non-compliance at audit time.




Confirm that the CRM you intend to
purchase is included in the Scope of
Accreditation. An RMP is accredited to
ISO Guide 34, but this does not mean that
all of the products are produced according
to the requirements for a CRM. Therefore,
finding a product on the Scope of
Accreditation is critical. Hopefully the
RMP will make this process easy for you.

Check a sample certificate of analysis to
make certain that your areas of key impor-
tance have been addressed to your satistac-
tion, and to that of your Quality Manager.
[f you are still not sure after inspecting a
sample certficate, ask for the actual
Certificates of Analysis to be sent for your
approval prior to purchase. This should be
available for all stock products.

It you have technical questions about the
applicability of the CRM to the intended
use, ask the RMP. Remember that there
are no bad questions.

For aqueous atomic spectroscopic CRMs,
confirm that the expiration date meets
your accuracy requirements by weighing
the CRM one month after opening, and
then by calculating the % increase in
concentration at the expiration date. A
long expiration date may wind up costing
much more than is saved.

1ISIONS

Co 1clt

The metrological traceability 1s the technical basis
ot the ISO 17025:2005 standard and it is neces-
sary to guarantce that calibration and testing
laboratories can pertorm accurate and reliable
equipment calibration or provide accurate analvti
cal measurement results, respectively.

This can be done by creating a metrological
traccability chain between the laboratories stand-
ards and a primary reference standard (e.g., mass
prototype or CRMs) or by using of physical
constants in calibrations, The uncertainties
increase downstream along the traceability chains
and are essential to inform how much the results
can be relied on.

The availability of CRMs is still quite limited and
does not fulfill the demands of the laboratories.

Therefore, it is essential to encourage worldwide

the accreditation of reference material producers
under the ISO/1LC 17034:2010 and the produc
tion of new CRMs.
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How Accreditation helps
delivering a safer world for us?

Md. Monwarul Islam

9 June marks World Accreditation Day, a global inidative, jointly established by International Accredita-
tion Forum (IAF) and International Laboratory Accreditation Cooperation (ILAC), to raise awareness of
the importance of accreditation. The theme ot World Accreditation Day 2018 focuses on how acceredira-
tion delivers a safer world.

Accreditation is the independent evaluation of various conformity assessment bodics against recognized
standards to carry out specific activities such as laboratory testing, calibration, inspection or certification
to ensure their integrity, impartiality and competence. Through the application of national and 1interna
tional standards, government departments, businesses and wider society can therefore have confidence in
the calibration and test results, inspection reports and certifications provided.

The theme of this vear talks about the expectation of sate workplaces, safe products, sate transport, sate
food, safe housing, safc health in fact all aspects of our lives. Statistics however show that the expecration
is not being matched by the reality. There are a vast range of ways that acereditation helps to deliver a
safer world, Completed projects, raw materials, products, processes, services, management svstems, and
persons can be evaluated against a standard, code of practice, or regulatory requirement by accredited
testing and calibration laboratorics, nspection bodics, certification bodies and validation & vertfication
bodies.

How Accreditation ensures Safe food and other

The production and distribution of tood
and water involves complex supply chains
and processes. Conformity assessment
therefore provides a means for preventing
unsafe, unhealthy or environmentally
harmful products trom entering the
market place. Supermarket chains and
food retailers should demand that their
suppliers demonstrate that their pro sducts
meet food and water safety standards by
requiring accredited test reports, inspec
tion reports and certifications. Food satety
management system (ISO 22001) and
other product certification accreditation

against the standard respectively 1ISO/TEC
17021 and 17065 are required to demon-
strate manufacturing and distribution of safe food and food products including meat, dairy, ¢ggs, seatood
or horticulture products and drinking water.




Safe Health

In order to deliver good health services, health regulators can impose some additional requirements to

carc.

Safe Housing

the health service providers such as clinics,
hospitals, diagnostic centers and even to doctors
and nurscs. Accreditation allows healthcare
organizations to demonstrate their ability to meet
regulatory requirements and international stand-
ards. Accreditation reflects a health service
provider’s dedication and commitment to meeting
standards that demonstrate a higher level of

performance related to treatment and patient

F'or sate building and housing, it is important to know the whether the construction materials to be used
are safe or are those materials suitable for any specific use or of desired quality? Soil testing, testing of
earthquake stability, construction materials’ testing in accredited lab, accredited certification of materials
production, accredited inspection of building works are the key to ensuring a safer housing,

Safe Workplace

Accredited occupation health and safety management
system certification (ISO 45001 or OHSAS 18001)
can be demonstration of ensuring safe workplaces.
Providing a safe working environment should not be
seen as a regulatory burden, but as a way to reduce
costs, lower employee absence and turnover rates,
suffer fewer accidents, lessen the threat of legal
action, protect reputation for corporate responsibility
among investors and customers, increase productivity
through a healthier and better motivated workforce.

Safe Transport - .

For safety transport, it is necessarily to understod the potential danger in transportation of passengers

and goods. Certification for Transport of people goods including dangerous goods is to provide a

evaluation and advice about whether transport is safety or not. In general, certification needs to meet the

requirements, which in accordance various international standards.

Safety is necessary for citizen of every country. Ensuring people’s safety is the prime concern of the

Government. So government and regulators are highly concerned to develo

p a system to ensure safe

housing, working environment, health serv ice, food, transport etc for all. Because Safety first!
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List of BAB Accredited Organizations

Institute of National Analytical Research Senices
(INARS), BCSIR , Dhaka

SGS Bangladesh Limited, Dhaka
AAA Corporation-Laboratory-01, Gazipur

Interstoff Apparels Ltd. Laboratory (IALL), Gazipur

Fish Inspection and Quality Control (FIQC) Laboratory,
Savar, Dhaka

Textile Testing Senices Ltd., Gazipur
Testing Laboratory, Dysin International Ltd., Dhaka

ITS Labtest Bangladesh Ltd., Tejgaon I/A, Dhaka

Concrete Innovation and Application Centre ( CIAC),
Holcim Cement (Bangladesh) Ltd., Dhaka

Lub-rref (Bangladesh) Ltd. Chittagong

Bureau Veritas Consumer Products Senices
(Bangladesh) Ltd., Savar, Dhaka

Nestle Sreepur QA Laboratory, Gazipur

Fish Inspection and Quality Control (FIQC) Laboratory,
Chittagong

Fish Inspection and Quality Control (FIQC) Laboratory,
Khulna

Modern Testing Senices (Bangladesh) Ltd., Savar,
Dhaka

Bureau Veritas Consumer Products Senvices
(Chittagong) Ltd.

ITS Labtest Bangladesh Ltd., Chittagong

Analytical Chemistry Laboratory, Atomic Energy Centre,
Dhaka

Central laboratory, Divine Fabrics Ltd., Gazipur

Petromax Refinery Ltd. Khulna

Central Laboratory, Samuda Chemical Complex Limited,
Munshiganj

TUV SUD Bangladesh (Pw.) Ltd., Dhaka

Bangladesh Material Testing Laboratory Ltd., Dhaka

Quality Control Laboratory, Julphar Bangladesh Ltd.,
Gazipur

NUSDAT-UTS, Walton Hi-Tech Industries Ltd., Gazipur

PRAN Beverage Laboratory, PRAN Dairy Limited,
Narshingdi

Fakir Testing Sendces Ltd., Fatulla, Narayanganj
TAHA GIYIM Lab Bangladesh, Gulshan, Dhaka
SGS Food & Agricultural Testing Laboratory, Dhaka

UL VS Bangladesh Ltd., Uttara, Dhaka

Plasma Plus Application and Research Laboratory,
Uttara, Dhaka

Brachi Testing Senice (BD) Ltd., Kawan Bazar, Dhaka

Chemical Testing
Textile Testing
Chemical Testing
Textile Testing
Food Testing
Textile Testing
Textile Testing

Textile Testing

Mech. test of Aggregate and
Concrete

Petroleum Product Testing
Textile Testing

Food Testing

Food Testing

Food Testing

Textile Testing

Voluntary suspension
Textile Testing

Chemical Testing

Textile Testing

Petroleum Product Testing
Chemical Testing

Textile Testing
Construction material testing
Pharmaceutical Testing
Electrical Testing

Food Testing

Textile Testing

Textile Testing

Food Testing

Textile Testing

Textile, Food, Pharmaceuticals
and Environmental testing

Textile Testing
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NUSDAT-UTS, Walton Hi-Tech Industries Ltd., Gazipur

PRAN Bewerage Laboratory, PRAN Dairy Limited,
Marshingdi

Fakir Testing Senices Ltd., Fatulla, Narayanganj
TAHA GIYIM Lab Bangladesh, Gulshan, Dhaka
SGS Food & Agricultural Testing Laboratory, Dhaka

UL VS Bangladesh Ltd., Uttara, Dhaka

Plasma Plus Application and Research Laboratory,
Uttara, Dhaka

Brachi Testing Senice (BD) Ltd., Kawan Bazar, Dhaka
Amber Textile Senices Ltd., Gazipur
SGS Bangladesh Limited, Chittagong
TUV Rheinland Bangladesh PVT. Ltd., Gulshan, Dhaka

Quality Control Laboratory (Central Laboratory), Renata
Limited, Mirpur, Dhaka

Quality Control Laboratory (Potent Product Facility),
Renata Limited, Mirpur, Dhaka

Pesticide Analytical Laboratory (PAL), BARI, Gazipur

GMS Testing Laboratory, Gazipur

Testing Laboratory, Impess-Newtex Composite Textiles
Limited, Tangail
Testing Laboratory, Qtex Solutions Limited, Uttara, Dhaka

Premier Testing Laboratory, Chittagong
Comfit Lab Services Limited, Tangail
Testing Laboratory, BSTI, Dhaka.

ACI Sourcing (BD) Pte, Ltd.

National Control Laboratory (NCL)

Electrical Testing

Food Testing
Textile Testing
Textile Testing
Food Testing

Textile Testing

Textile, Food, Pharmaceuticals
and Environmental testing

Textile Testing
Textile Testing
Textile Testing

Textile testing

Pharmaceutical testing

Pharmaceutical testing

Chemical testing

Textile testing
Textile testing

Chemical testing

Textile testing

Textile testing

Biological, Chemical & Mechanical testing
Textile testing

Pharmaceutical testing

Calibration Laboratory (ISO/IEC 17025:2005)

National Metrology Laboratory (NML-BSTI), Dhaka

Training Institute for Chemical Industries (TICI), Narshindi
Calibration Laboratory, Dysin International Ltd., Dhaka

OTS (Pw.) Ltd., Dhaka

Instrumentation Engineering Senvices Ltd., Dhaka

Resource Instrument & Measurement Enterprise (RIME), Dhaka

United Hospital, Pathology Laboratory, Guishan, Dhaka

Pathological Laboratory, Labaid Limited, Dhanmondi,
Dhaka

BSTI, Management System Certification Wing, Dhaka

United Certification Sendces Limited, Dhaka

Qtex Solutions Limited, Dhaka

Envirotech International Ltd., Uttara, Dhaka

Calibration (Length,
Temperature, Mass, Volume,
Pressure, Time and Frequency)

Mechanical
Voluntary suspension

Mechanical

Mechanical

Thermal & Mechanical

Pathological Testing

Pathological Testing

R
Management System
Certification

Management System
Certification

X

Workplace Environment

Workplace Environment




World Standards Day

Liach vear on 14 October, the members of the TEC, 1ISO and ITU celebrate World Standards Day, which
is 2 means of paying tribute to the collaborative efforts of the thousands of experts worldwide who
develop the voluntary technical agreements that are published as international standards.

14 October 2018

International Standards and the Fourth Industrial Revolution

James M. Shannon John Walter Houlin Zhao
[EC President [SO President [TU Secretary-General

Just as standards were crucial during the first industrial revolution, over 250 years ago,

they will also play a critical role in the fourth.

The Fourth Industrial Revolution refers to the emerping s
. - ; : e N keep our infarmation safe
technologics, which are blurring the traditional boundaries s A o] M
berween the physical, digital and biological worlds. This = :
increased connectivity of people and things will impact the stardards minimize our
2 r impact on the plapet

wav we produce, trade and communicate, much like steam
power transtormed production methods and the way of life

standards make u T
crazy idea

of many societies during the first Industrial Revolution.
In the 18th century, the transition from manual work to
machinery and factory work raised the need tor standards.
For example, to replace machine parts and enable special

- . - ke sune that different
ized mass production of components. : make sue  product N Rares Sl

[ —
wb—r |

Today, standards will once more plav a kev role in the
transition to a new era. The speed ot change we are

witnessing would not be possible without them. Innovators

rely on International Standards, like those produced by TEC,

SO and I'T'U, to ensure compatibility and interoperability, so that new technologies can be scamlessly
adopted. They are also a vehicle to spread knowledge and innovation globally.

The rapid pace of change brought by the Fourth Industrial Revolution has its challenges. Robots and
artificial intelligence will take over more and more tasks previously done by humans, additive manufactur-
ing (also known as 3D printing) will change the way we make goods, and give us the ability to “print
things” at home, and as everything from planes to baby monitors are connected digitally, the vulnerability
of data and the consequences of a breach are growing exponentially. These are only some examples of
the issues presented by a new generation of smart technologies characterized by big data, increased
integration, cloud storage and open communication of devices to name a few. International Standards
are a powerful way to ensure safety and minimize risk. For example, security standards can keep our data
safe and deter hackers. And safety standards for robots, will make it easier to interact with humans.

The Fourth Industrial Revolution has begun, but in order to scize its full potential for the betterment of

society, standards are needed.
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Case Study: US Regulator uses accreditation to oversee imported
food

The L5, Food and Drug Administration has adopted the use of accreditation in its oversight

of imported foads, The FOA recognises accreditation under the valuntary

Had el 1y i,
Accreditation bodies recognised by FDA have the autharity to accredit third-party
I certification b which accredited, can conduct audits and issue

ads - both human and

certific eign food facilities (including farms) and the
The Food and Drug Administration animal - that they produce

The FDA has als

o launched a Veoluntary Qualified 'mporter Program (VQIP) a val intary fee-
m which offers lite and en

human and animal foad inta the

will be regul meet a number

of their foreigr

supplier are

Case Study: UK Food Regulator announces earned recognition for
Welsh Lamb and Beef Producers feed standards

The ridards A and Wels| | ‘ I (WLBP) have signed a

FOOd r"-“-"'l.'lr'.n dum of understanding
Standards |['|J|[3:3|_r‘r)|lfl||| ons of membiers farms by local autharity trading standards officers &om
Agency |

A0U) that will result in a reduction in the frequent

ses compliant businesses that a

heme. which is underpinned by AL
Asibilities supporting the earned

ration. cooperation. rales and respo

P.The FAWL scheme is operated by WLEP Ltd

* the FSA and W

Europear

Surope

mMust |'!"'
thmare s

carry out regular, unsche

lTl‘l

The requirements for accredited

laboratory 1o include




Department gt Ao ek e
for Environment “he agreement covered both primal Cuts and manufaccaring beef, and UK afficial
Food & Rural Affairs = o e

i o et F = - 2
Vanufacturing beef from the U4 can now He exparted to the L flan marker afte
) ' =
gpproval was given oy spectors: ToHOWINE Wars " ne thie Agriculture & Horpculitlre
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Case Study: Indian Textile Commissioner requires accredited
certification

rextile machinery manufacturers should hold an SO 9001 ceruficate fram an NABCS
Office of the sccredited certification bady of its foreign office for rlistment by it This circular applies o
Textile e T
Commissioner ' o ) T o
Further informanion s available in the Official Circular
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Accredited DNA testing supports Citizenship Processing

Australinn Government

Department of Immigration Sperenc, =
and Border Protection where cliants find that there are additional costs for DNA sample collecuon tat




