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World Standards Day 2020

Protecting the planet with standards

Yinbiao Shu Eddy Njoroge Houlin Zhao
IEC President ISO President ITU Secretary-General

Earth, a finite vessel of life in the vastness of our solar system. Life on earth depends on energy coming
from the sun. However, over the last century human and large-scale industrial activities of our modern
civilization have added to earth’s natural greenhouse gases. They negatively impact our climate and

with it all forms of life. At the same time rapid population growth and broad urbanization call for the
responsible use of limited resources.

To reduce human impact on our planet, we need the political will, concrete action and the right tools.
International standards are one such tool. The international standards prepared by IEC, ISO and ITU
take into account tried and true solutions to technical challenges. They help share expertise and expert
know-how broadly within developed and developing countries alike. Standards cover all aspects of
energy savings, water and air quality. They lay down standardized protocols and methods of
measurement. Their broad use helps reduce the environmental impact of industrial production and
processes, facilitates the reuse of limited resources and improves energy efficiency.
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The Role of BSTI to Protect Bangladesh with
Standards

Professor Dr. Md. Wahab Khan

Department of Chemistry, Faculty of Engineering, BUET

EC member of FACS, National Representative of IUPAC, Div. IlI
Member of Chemical Divisional Committee, BSTI (Chairperson)

Bangladesh Standards and Testing Institution (BSTI) is a government agency under
the Ministry of Industries constituted for the purpose of controlling the standard of service and quality
of the goods. Bangladesh Standards and Testing Institution was established in 1971 after the liberation
war as a National Standards body of the country. In 1974, BSTI has become member of
the International Organization for Standardization (ISO). For this we are grateful to the Father of Nation
Bangabandhu Sheikh Mujibur Rahman. The institution is playing an important role in developing and
promoting industrial standardization all over the country.

The primary activities of the Bangladesh Standards and Testing Institution (BSTI) are:
standardization of services and products (S); introduction of the international unit system of weights and
measures and promotion of metrology services (M); promotion of quality assurance activities; rendering
testing facilities for services and products; preparation, promotion and adoption of national standards.
The Institution is also empowered with some regulatory measures. The Institution has also taken steps to
create awareness among different bodies and entrepreneurs.

The importance of BSTI is being increasingly felt due to the government's cardinal policy to
make industries export oriented and to supply the consumers at home and abroad with quality products.
The Institution is emerging as a forceful exponent in the overall development of the country. The
introduction of the international unit system (SI Units) and promotion of metrology services are also
gaining momentum. To reduce human impact on our planet, we need the political will, concrete action
and the right tools. International standards are one such tool. International Standards bring
technological, economic and sustainable development benefits. They help to harmonize technical and
other specifications of products and services making industry more efficient and breaking down barriers
to international trade. Conformity to International Standards helps reassure consumers that products are
safe, efficient and good for the environment.
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Food safety is used as a scientific discipline describing handling, preparation and storage of
food in ways that prevent food-borne illness. The principles of food safety aim to prevent food from
becoming contaminated and causing food poisoning. Food can transmit pathogens which can result in
the illness or death of the person or other animals. The main mediums are bacteria, viruses, mold,

and fungus.

The challenge of food security is to assure that all people have access to enough food to lead
productive lives, but a large part of food security is assuring the food is safe from a chemical, physical
or biological aspect. There are numerous other aspects of food security. Access to sufficient amounts of
safe and nutritious food is key to sustaining life and promoting good health. Unsafe food containing
harmful bacteria, viruses, parasites or chemical substances, causes more than 200 diseases — ranging
from diarrhoea to cancers. Diarrhoeal diseases are the most common illnesses resulting from the
consumption of contaminated food. Food safety, nutrition and food security are inextricably linked.
Foodborne diseases impede socioeconomic development by straining health care systems, and harming
national economies, tourism and trade. Food supply chains now cross multiple national borders. Good
collaboration between governments, producers and consumers helps ensure food safety.

BSTI has been performing many important tasks in the food safety and security sectors. BSTI
would be able to take the following measures:

i Build and maintain adequate food systems and infrastructures to manage food
safety risks along the entire food chain;

ii. Foster multi-sectorial collaboration among public health, animal health,
agriculture and other sectors for better communication and joint action;

iii. Integrate food safety into broader food policies and programs;

iv. Think globally and act locally to ensure that food produced domestically remains
safe when imported internationally.

Plastic and plastic goods sector in Bangladesh began its journey in the 1960s and has become an
emerging sector that exported USD 477 million in 2018-19. We are in a plastic dominated world. These
sectors create safety problems during production. Many chemical additives that give plastic products
desirable performance properties also have negative environmental and human health effects. These
effects include:

i. Direct toxicity, as in the cases of lead, cadmium, and mercury;
ii. Carcinogens, as in the case of diethylhexyl phthalate (DEHP);

iii. Endocrine disruption, which can lead to cancers, birth defects, immune system
suppression and developmental problems in children.

Plastics are not intrinsically toxic or harmful. But plastic carry bags are manufactured using
organic and inorganic additives like colourants and pigments, plasticizers, antioxidants, stabilizers and
metals. Colourants and pigments are industrial azo-dyes which are used to give bright colour to plastic
carry bags. Some of these are carcinogenic and likely to contaminate food stuffs, if packed in these
carry bags. Heavy metals such as Cadmium contained in pigments can also reach out and prove to be a
health hazard. Plasticizers are organic esters of low volatile nature. They can migrate to food stuffs as a
result of leaching. Plasticizers are also carcinogenic. Toxic metals like cadmium and lead when used in
manufacturing of plastic bags also leach out and contaminate the food stuffs. Cadmium when absorbed
in the low doses can cause vomiting and heart enlargement. Lead exposure in long term may cause
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degeneration of brain tissues. People are exposed to these chemicals not only during manufacturing, but
also by using plastic packages, because some chemicals migrate from the plastic packaging to the foods
they contain. Examples of plastics contaminating food have been reported with most plastic types,
including Styrene from polystyrene, plasticizers from PVC, antioxidants from polyethylene, and
Acetaldehyde from PET.

Plastic pollution is one of the leading causes of marine pollution, killing a million of sea birds
every year. Plastic bags are often swallowed by marine creatures. A key hazard of untreated plastic
waste is that plastic packages disintegrate into micro plastic. Research revealed that the toxic substances
added while manufacturing plastics get absorbed in tissues of animals, eventually contaminating the
human food chain.

The greatest threat is from single use plastic that are thrown away, and the different shapes and
sizes of un-recycled plastic materials. All these end up through landfill to water bodies, and through
canals and rivers finally in the seas. All rivers and canals around Dhaka city are covered by
polyethylene and other plastic materials. The intensive plastic pollution in ocean is affecting and
threatening all species of ocean and marine fish, animals and other species. In turn, these are entering
into the human food chain. The micro and nano-plastic, particularly below millionth and billionth of one
meter respectively, is found to enter the tissues of animals, marine species and humans and pose serious
health problems. It has been reported that by the year 2050, the ocean of the world will have more
pollutants, mostly plastics components larger than the total weight of fish in the oceans.

Thus, immediate and appropriate actions will have to be taken by all, including our responsibility
as Bangladeshi citizens and government and non-government agencies. Better science-based policies,
strategies and action plans, education and social mobilization, attribution of responsibilities to
appropriates agencies are urgent steps that we must take. BSTI has been taking some measures and
adopt important standards (1SO) regularly to save the environment and to make sustainable development
in this sector. Though some actions have been taken they are not enough, it is now high time to make
solution of plastic pollution as a major national issue. It is to be remembered that affluent and city
people use more plastic than the rural poor people in Bangladesh. Leadership is in the hands of the rich
and elite group and they must act now to stop the threat.

The use of jute or cloth bag as alternatives to plastic paper bag should be popularized and
prompted through fiscal incentives; however, it needs to be noted that paper bag involve cutting of trees
and their use is limited. Ideally bio-degradable plastic bags alone should be used and research work
should be increased to develop biodegradable plastics.

BSTI can adopt some specific suggestions such as: buy food in glass or metal containers; avoid
polycarbonate drinking bottles with Bisphenol A; avoid heating food in plastic containers, or storing
fatty foods in plastic containers or plastic wrap; do not give young children plastic tethers or toys; use
natural fiber clothing, bedding and furniture and avoid burning plastic materials.

The greenhouse effect is a natural process that warms the Earth's surface. When the Sun's energy
reaches the Earth's atmosphere, some of it is reflected back to space and the rest is absorbed and re-
radiated by greenhouse gases. The absorbed energy warms the atmosphere and the surface of the
Earth. Greenhouse effect, a warming of Earth's surface and troposphere caused by the presence of water
vapour, carbon dioxide, methane, and certain other gases in the air. Greenhouse gases have far-ranging
environmental and health effects. They cause climate change by trapping heat, and they also contribute



to respiratory disease from smog and air pollution. Extreme weather, food supply disruptions, and
increased wildfires are other effects of climate change caused by greenhouse gases. Life on earth
depends on energy coming from the sun. However, over the last century human and large-scale
industrial activities of our modern civilization have added to earth’s natural greenhouse gases. Power
Plants, Transportation, Farming, Deforestation, Fertilizers, Oil Drilling, Natural Gas Drilling and
burning of plastic products are the main sources of greenhouse gases. BSTI is also empowered with
some regulatory measures. They have been adopting of all key ISO standards for such type of sectors’
main components (e.g. fuel oil, gas, raw materials). The Institution should take steps to create awareness
among different bodies and entrepreneurs to reduce or stop the emission of toxic and greenhouse gases.

Ministry of Industries, Government of Bangladesh has taken various steps to improve the quality
of BSTI. BSTI has made significant progress in adopting International standards (ISO) in different
sectors successfully. They have been showing their main duties and responsibility to the society. BSTI
should increase more skilled manpower, modern equipment and standard laboratories. National and
international training of scientist and researchers should be organized to improve the quality services.
Government of Bangladesh should empower BSTI with some more regulatory measures to enhance the
sustainable development of Bangladesh. The contribution of BSTI to protect Bangladesh by adopting
International standards is highly appreciating.
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Mercury is a naturally occurring element and is ubiquitously found all over the world. However,
anthropogenic activities in the past few decades have been responsible for elevated concentrations of
mercury in our ecosystem, which has been a cause for concern. According to WHO1, elemental
mercury and methylmercury are toxic to the central and peripheral nervous systems. The inorganic salts
of mercury are corrosive to the skin, eyes and gastrointestinal tract, and may induce kidney toxicity if
ingested. A grave example of the manifestation of ill-effects of mercury was the case of
Minamatadisease in 1956, which is named after a town in the Kyushu, Japan, due to untreated
wastewater (containing mercury) from a chemical plant. This incident has put mercury in the forefront
of international initiatives for environmental protection, which led to the formulation of the Minamata
Convention. According to the2018 Global Mercury Assessment, artisanal and small-scale gold mining
and the burning of coal are estimated to be responsible for almost 60% of mercury emissions to the air.
Human activity has increased the mobilization of mercury into the environment, raising the amounts in
the atmosphere, soils, fresh waters, and oceans.

Mercury could exist in many forms in the natural environment and our society.But the exposure
pathways for mercury varies among countries depending on what type of activities are being carried out,
what sort of products the population are exposed to, and effectiveness of existing regulations. How
someone's health may be affected by exposure to mercury depends on the form of mercury (for
example, methylmercury, elemental mercury or mercury-added products), the amount of mercury in the
exposure, the age of the person exposed (the fetus is the most vulnerable), duration and modality of
exposure (such as inhalation or ingestion) and the health of the person exposed.

The Minamata Convention on Mercury is a global treaty to protect human health and the
environment from the adverse effects of mercury. Major highlights of the Minamata Convention include
a ban on new mercury mines, the phase-out of existing ones, the phase-out and phase-down of mercury
use in several products and processes, control measures on emissions to air and releases to land and
water, and the regulation of the informal sector of artisanal and small-scale gold mining. The
Convention also addresses interim storage of mercury and its disposal once it becomes waste, sites
contaminated by mercury as well as health issues.

Bangladesh does not have any artisanal or small-scale gold mining and is not a significant
importer of mercury, that is used in industrial processes. Bangladesh has no manufacturing processes
that intentionally uses mercury. Most mercury emissions are contributed from unintentional uses, where
mercury is released as a by-product of other activities. According to the Minamata Initial Assessment




Report2 for Bangladesh, the total mercury releasedin Bangladesh is approximately 32,660 kg per
yearwith major mercury emissions coming from solid waste open-burning, with fractional contributions
from fossil fuel use, coal-burning, oil and gas production, use and disposal of dental amalgams and
other mercury-added products. While strict environmental policies and regulations can restrict mercury
emissions from the waste management and energy sector, the intervention, in this case, is a part of a
broader spectrum of measures targeting these sectors. The Bangladesh Environment Conservation Act
1995 and its associated Rules are deemed adequate to address the pollution from these sectors, though
enforcement remains an issue and it is related to the resources and capacity of our environmental
regulators. However, mercury-added products are also an important source of mercury inputs to the
society, which needs to be addressed with other instruments related to market/ consumer demand and
behaviour, product standards and are probably beyond the purview of our regulatory framework related
to environmental protection. National standards institutions such as BST1 will have to play a role in this
case.

The range of mercury-added products that exist in our society is very diversified (Figure 1).
Production of mercury-added products (lights, paints and skin-whitening creams), use and disposal of
other mercury-added products are the major sources of input of mercury (dental amalgam, thermometer,
electrical switches, lights, batteries, paints blood pressure gauges etc.) are the major sources of mercury
inputs to the society.Production of products with mercury contents (thermometers, paints, cosmetics,
light, battery) contributes 4 per cent of the total mercury inventory in Bangladesh, which amounts to
1,258 kg Hgly. Apart from paints and skin-creams, the rest of the products are imported. The prohibition
on the importation of some of these products might preclude new products from entering Bangladesh.
But, a huge number of these products that are currently in use (e.g. CFL bulbs, mercury thermometers
and manometers) and disposal of these after use may contribute to mercury emissions which need to be
managed in an environmentally sustainable manner. For example, efforts to improve energy efficiency
have seen some less efficient mercury vapour lamps being replaced with LED lamps, but the old bulbs
need to be disposed of in an environmentally sound manner. IfBangladesh can align the Import Policy
order with the hazardous waste and ship-breaking Rules, 2011 to ban the import of prohibited items
under the Basel Convention (as well as items listed in Annex A part 1 of the Minamata Convention),it
will prevent the entities from opening L/C to import those items and will help NBR Customs
Department to monitor and regulate imports.The use of mercury in dental amalgam has been pervasive
in dentistry for a long time; however, alternatives to this is now available, which needs to be advocated
extensively. Mercury is sparsely used in paints nowadays, and its use needs to be regulated through the
promulgation of standards and subsequent enforcement activities. What often is a source of controversy
and comes out in the news media is the use of mercury in cosmetic products such as skin-lightening
creams. This is not only because of the widespread use of such products and their apparent high
penetration into the society but also due to the nature of exposure, which is direct dermal contact.
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Skin lightening creams are popular cosmetic agents typically used to undo sun damage to the
skin, evenout skin tones and remove age spots. Mercury is commonly used in skin products as it blocks
the formation of melanin. Mercury contamination in face whitening creams is an issue of grave concern,
considering the widespread and growing popularity of face whitening products in countries like
Bangladesh, neighbouring India and many other Asian countries, where there is a strong cultural
preference for fairer skin. Although both males and females have been found to use these products,
females (especially single women)are more likely to engage in skin bleaching, which is attributed to
complex social dynamics prevalent in this region. According to the World Health Organization, the
main adverse effect of the inorganic mercury contained in skin-lightening soaps and creams is kidney
damage. It may also cause skin rashes, skin discolouration and scarring.The Minamata Initial
Assessment for Bangladesh estimates that 521 kg of mercury is used in skin creams per year in
Bangladesh. There is a huge variety of skin creams (both local and imported) used in Bangladesh. A
complete account of the mercury content in all these products is not available. A study by the
Environmental and Social Development Organization (ESDO) over a limited number of samples
revealed that 3,361 to 4,653 ppm of mercury being used in various beauty and skincare products. The
same study also found that almost 70% of consumers of skin creams have no idea about the use of
mercury used in manufacturing. Some retailers (15%) said that they knew about mercury used in
production, while 40% were not bothered about it and 35% said they were not aware of the use of
mercury in cosmetics. There is a clear lack of knowledge both from the consumer and retailer sides
regarding the ill-effects of mercury in these products.A comprehensive study on the Mercury content of
these creams in Bangladesh is yet to be done. There is growing evidence (based on police raids and
shutdown in cream manufacturing factories using harmful ingredients) that local brands of creams could
have a high content of mercury and because of their lower price can have high penetration in the market
especially in the rural areas.
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Figure 2: A report published by the Daily Star on 6th January 2019 regarding the prevalence of
unregulated skin-whitening creams in the market, potentially containing high levels of mercury.

Bangladesh Standards and Testing Institution (BSTI), the only National Standards body of
Bangladesh, plays an important role in developing and promoting industrial Standardization. Not
allowing mercury-containing products in the market, to make new standards and revise existing
standards (if necessary) to discourage the use of any product in the market is within the jurisdiction of
this institute. BSTI has set the allowable mercury concentration in skin creams and similar products to
be 1ppm.Yet, several products in the market have been found to contain mercury above the standard
limit. It is also true that information on these mercury-added products are very scarce and testing
facilities are limited.Studies should be designed to assess the quantity of mercury present in different
skin creams and the pervasiveness of their usage among Bangladeshi people.Although 1 ppm is
considered as a standard limit for mercury in creams, scientific research also suggests that even low
mercury content creams could be harmful to kidney and livers3, as evidenced from laboratory studies,
which put forward the notion that there is no safe limit of mercury in such creams.

Bangladesh is a signatory of the Minamata Convention and is actively considering ratification
of the Convention.The goal of that treaty is to protect human health and the environment from
anthropogenic emissions and releases of mercury and mercury compounds. Article 4 of the Convention
warrants clear commitment from the country for phasing out mercury-added products by 2020. As
Bangladesh has not ratified the Convention yet, the 2020 deadline does not apply, but Bangladesh may
need to consider the implications of the 2020 limit. This can be done by controlling imports to restrict
access to these products to the local market. Local manufacturers may need time to adjust
manufacturing processes, and consumers may need persuasion to change their buying habits. However,
as an interim measure, since the public sector is a major procurer of many of these products (particularly
medical instruments, batteries and lighting), updating the procurement rules to exclude mercury-
containing products could be a useful measure.Bangladesh also needs to have national strategy, policy
or action plans for Phasing down the use of dental amalgam in the medical field. Awareness should be




raised regarding the dangers of using mercury-added skin cream products. Enforcement activities (e.g.
penalty, seizure of products) need to be increased against unsafe skin cream and beauty products
manufacturing.The Department of Environment (DoE)canpartner with BSTI to find effective means of
enforcement against the sell and distribution of mercury-added skin creams, using mobile courts, as
necessary. The expertise for research on mercury at the local level needs to be developed, alongwith the
capacity for better detection and analysis (equipment and technical workforce) of mercury in local
institutions (such as BSTI, BCSIR and universities).
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Tiles are mostly thin ceramic plates used to cover surfaces like floors, walls, and roofs. It
provides an aesthetic look to the interior and exterior of a building and makes the surface more usable
and durable. There are many types of tiles available of varying materials, sizes, and colors. Tiles can
also be categorized according to their applications. Classification of tiles mostly based on their usage,
material used, and manufacturing process. Tiles are made out of different materials, such as clay, quartz,
feldspar, stone, and organic binders. Additives or functional coatings are often added to attain specific
properties to the tile. Another variable is the firing temperature which varies with types of tile, and can
be as high as 1380°C.

There are mainly four types of tiles available based on the material they are made of and their
manufacturing process. These types are: a) ceramic tiles, b) porcelain tiles, ¢) mosaic tiles, and d)
natural stone tiles. Among the mentioned types of tiles,ceramic tiles have gained most popularity in our
country recently as a cover material for floor and wall surfaces. The reason that the ceramic tile draw
huge popularitybased on combination of few properties which are not readily available in its alternative
and these are:

= Cost-effective

= Durable

= Water resistant

= Wide range of styles and colors
= Easytoclean

Ceramic tiles nothing but a processed lump of earth. The main ingredient of it is clay, which acts
as both body material and plasticizer. Other items, such as silica sand, feldspar, pottery stone, and
talc are typically used in the recipe. Additives can be added in order to balance many different
factors like color, shrinkage, porosity, and firing temperature. Now it is time to focus on the glaze
which is applied on top of the ceramic tile body and gives the tile a glassy look. Opacifiers are
mostly used in the glaze to make it translucent or opaque rather than transparent. There are a number
of ways to tailor the glaze recipe and add more value to the tile, e.g., frosting, matte, high-gloss,
silkscreen, and so on. However, glaze is not an essential part of ceramic tile. Unglazed ceramic tiles
are also known as quarry tiles and can be differentiated for its natural red terra-cotta finish. We are
often confused between the terms ceramic tile and porcelain tile. Porcelain tiles are actually made
out of same ingredients that are used for ceramic tiles. Only finer types of claysare used in porcelain.
It is also baked at higher temperature and for a longerperiod of time so that the tile becomes denser,
less porous, and more resistant to moisture and stain compared to that of ceramic tiles. That is why
porcelain tiles can safely be used indoors or outdoors, while ceramic tiles are designed only for
indoor use. Porcelains are usually left unglazed and these tiles possess the same color throughout.
Mosaic tiles are embedded small pieces of tiles of porcelain, glass, metal, stone, pebbles, etc. These
small pieces are held together in a sheet and come in many different colors, sizes and finishes. They
are commonly used as a decorationin bathroom, kitchen, and counter space area.



Many types of natural stones are used in building construction for tiling purpose, of which most
common types are marble, granite, slate, travertine, sandstone, etc. In Bangladesh, we mostly use
granite and marble stone in the floor and wall. Granite, formed from the slow crystallization of
magma, is the best known igneous rock with large grains. This igneous rock is composed mainly of
feldspar, quartz, mica, and amphibole.The beauty of granite comes from its composition of different
grains which provide a nearly endless variety of colors and patterns. It is harder than marble,
resistant to abrasion and weathering, doesn’t scratch easily, strong enough to bear significant
weight,and it accepts a brilliant polish. These characteristics make granite desirable and useful
dimensional stone for both interior and exterior applications. Marble, on the other hand, is a
metamorphosed limestone and usually contains other minerals, such as clay, quartz, mica, pyrite,
iron oxide, and graphite. Under the right condition of metamorphism, calcite in the limestone forms
an interlocking calcite crystal. Because of this calcite, marbles react with acids (lemon, vinegar,
tomato, etc.) and more care should be given to keep the gloss finish. Marbles are usually available in
light-colors. The light appearance is attributed to the presence of limestone. The varied color of a
marble usually comes from the impurities and these colorful veins are usually swirling through the
stone. Due to its porous nature, marbles are more susceptible to staining and not suitable to be used
as exterior tile. Slate is another metamorphic rock and available in a variety of colors, such as red,
blue, green, black, etc. It is mostly used in the bathroom, kitchen, and swimming pool area due its
non-slippery nature. Travertine, a limestone, can be used both in exterior and interior for its non-
slippery nature. Sand stone tiles have a grainy look and feel and is a good choice for kitchen
flooring.

The other types of tile, mostly used in exterior, are roof tile and paver tile. Roof tiles are
available in many varieties of sizes and shapes. They are made from locally available materials, such
as clay, terracotta, state, etc. The colored concrete roof tiles are made from sand (quarried or river),
cement, color pigment and water.The popularity of this type of concrete tile continues to grow and
mostly used as a paver or pavement tiles. The application area of paver tiles are the surroundings of
a building, such as parking area, driveway, roof, etc. The other raw materials used in the
manufacturing of paver tiles are brick, travertine, flagstone, bluestone, rubber, etc.

In the last decade, the research community has put most emphasis on developing the surface
properties of ceramic tile with a broad spectrum of functionalities that include new performance
features and make the product go far beyond traditional tile uses. Tiles with photocatalytic coating
results in a series of functionalities of wideinterest and applicability, such as self-cleaning, Anti-
fogging, sterilizing, air purification, etc.Coatings with hydrophobic propertiesfavoring the
formationof drops when come in contact with water and the drops slide easily across this surface,
dragging along thedirt and helping to keep the surface free from dust and residual stains.Ambient
humidity-regulating tiles are a newly developedproduct that features a closelycontrolled fine
apparent porosity. This featured pore structure enables it to exchange moisturewith the surrounding
ambient and keep a comfortable condition by controlling the relative humidity.

In this article the traditional and new functionalities of ceramic tilesare described. In order to
exploit all the potentialities of ceramic tiles, a close collaboration between different stakeholders in
this sector is required. The academia, manufacturers, engineers, architects, and interior designers
along with the regulatory authority of Bangladesh should work hand in hand to open up the new
unexplored tiles functionalities and introduce new features with improved quality to the traditional
ceramic tiles.
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Figure 1. The matrix and taxonomy of diet and dietary behaviour
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Like all other tissues of the body, the skin requires different nutrients for the maintenance of its
structure and metabolic activities. As we know the skin surface (stratum corneum) is of made of dead
cells of keratine and for the constant production of keratinized cells and for the hair follicle we need to
supply proper amino acids. Similarly we need to feed the sebaceous glad with the components for the
synthesis of lipids. The supply of nutrients comes from the body with the blood circulation.

The aim of formulating cosmetics is to maintain the skin structure intact, tender and good
appearance without causing any harm. In some cases vital nutrients or hormones are also supplied to the
skin by cosmetic applications. The challenge to the cosmeticians is to design and formulate safe
cosmetics which will not cause any undesired effect after applying the product on the skin. Much care is
necessary to assess the adverse effects of the products by carrying out biological tests to ensure the
safety before launching their commercialization. Lower grade or fake cosmetics contain non-
recommended ingredients and cause severe damage to the skin. The most common harmful effects are
irritation and allergic sensitization and less frequent effects are contact urticaria, stinging, phototoxicity
and photoallergy. Now let us discuss the characteristic features of the harmful effects of using lower
quality cosmetic products:

1. Irritation:

Irritation is manifested by inflammation (changes of living tissues due to injury though not so
severe to kill or destroy the tissue structure). The clinical signs of inflammation are redness, swelling,
heat and pain. Some cosmetics can cause mild irritations which results redness and mild itching or sting
and in such cases progressive accumulation of dry scales, fine surface fissures and slight thickening of
the skin. Mild inflammation is naturally repaired within 1-2 weeks, however, severe inflammation
seldom returns exactly to the pre-damaged state.

Primary and Secondary Irritants

They induce inflammatory response on first contact with the skin, though the contact may be of
several hours ‘duration, while secondary irritants are harmless on first contact but on repeated
application induces inflammation which becomes progressively more severe.

Dermatological changes due to Inflammation:

Irritants are responsible for changes in the stratum corneum such as removal of lipids, removal
of soluble cellular substances and water, denaturization and unfolding of proteins, vacuolation,
maceration, desquamation, changes in enzyme contents, hyperkeratosis and parakeratosis.

The solvents may extract lipids from the stratum corneum, macerate the cells, impair the water
barrier function, and damage or kill some of the underlying keratinocytes. These changes cause
liberation of several active components including histamine and a cascade of inflammatory events
result. Due to the changes in the stratum corneum the phygiological functions of the skin are impaired



such as loss of water, impaired resistance to penetration by microorganism or environmental substances,
and loss of plasticity or elasticity which may lead to fine rupture and desquamation. Vauolation results
from the poisoning of the osmotic regulatory process, which occurs in the epidermis, so excessive
amount of fluids are absorbed which in turn enhances the release of the lysosomal enzymes, which
autolyze the cytoplasm and release more fluid. Lysosomal enzymes also cause the degradation of the
surrounding tissues. Prolonged inflammation may affect the blood vessels in the dermis and causes
increased blood flow leading to edema.

2. Hypersensitivity and Allergy:

When a foreign substance (antigen) enters human body it reacts with antibodies or sensitized
lymphocytes and induces sensitization. There are five types of immunoglobulins (antibodies) having
different chemical and biological activities. The most common antibody for allergic reaction associated
with cosmetics is IgE, which mediates immediate allergic responses such as hay fever, asthma and some
gastro-enteritis. It causes reddening, swelling and allergic angio-edema in the skin. Another case is
allergic contact urticaria that results from the reaction of antigen with anaphylactic antibody to release
the histamine and causes allergic effects.

3. Stinging:

On application of substances may cause the sensation of itching, tangle, burn or sore and the
response starts within 5-10 minutes of application and then wanes. Unlike irritation, it does not lead to
inflammatory changes. A wide range of substances, acids and alkalis may have this property, which is
not pH dependent.

4. Phototoxic and Photo-allergic Reaction:

Some substances are harmless and well tolerated but in presence of light they themselves (light-
activated) or their metabolites are toxic (phototoxicity) and photo-allergic. The light-activated molecules
are in electronically excited states, which are tissue damaging. It is thus good practice to examine
cosmetic raw materials for their ability to absorb light at wavelengths greater than 290 nm. Any
substance capable of absorbing this light should be considered suspect until other tests show that it is
free of photobiological activity. There are many substances having this property, such as eosin
(lipsticks), p-aminobenzoic acid derivatives and digalloyl trioleate (sunscreen), bithionol and
hexachlorophene (soaps and deodorants), essential oils for perfumes such as bergamot contains
psoralens are potent source of phototoxins.

5. Toxicity by Parabens:

The chemical structure of parabens is similar to the hormone estrogen. Research shows this
estrogen-mimicking may cause many unwanted physiological changes such as endocrine disruptions,
early puberty in girls, male breast growth, developmental and neurological disorders, breast
cancer, thyroid hormone disorder and reproductive problems. Isopropylparaben, isobutylparaben,
phenylparaben, benzylparaben and pentylparaben were banned by Commission Regulation (EU). So it is
highly desirable that the manufacturer should avoid the use of parabens in cosmetic formulations.It is
thus expected that the manufacturers will formulate their products with the moral obligation that their
products will not cause harmful effects to the users. These harmful effects can be avoided by judicious
choice of ingredients and formulations and manufacture process should be supervised by chemists and
other professionals with sound knowledge on cosmetics manufacture. Quality control should be carried
out strictly and using appropriate methodologies.
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Food is any substance and/or product that can be eaten or drunk by people and/or animals. It
maintains and increases living standards or is used as nutrition or medical supplement in living
individuals including human and animals. Therefore, its quality and safety are critically important for
developed, underdeveloped and developing economies. Moreover, the consumers’ safety is one of the
top most important issues to be considered in food supply chain management. After the rapid
development of many economies, quality standards, imposed by and over the food industry, are getting
much more focused on consumers’ rising and persistent demand for safe food and better quality of food
and beverage. Consumers’ expectations and perceptions (taste, smell, freshness, appearance) are getting
more important, as well.

Animal-source foods like meat, milk and eggs are nutritionally dense sources of energy, protein,
and various essential micronutrients. They match particularly well with the nutrients needed by humans
to support normal development, physiological functioning, and overall good health. Milk, meat, and
eggs currently provide around 13% of the .
energy and 28% of the protein consumed
globally; in developed countries, this rises to |
20 and 48% for energy and protein,
respectively. Therefore, maintaining safety
standards for milk, meat and eggs are of
utmost importance for ensuring food safety
and securing public health from food borne
diseases and adversities. Consequently, food
supply and quality has never been more
important than it is today. This is good that
people are taking an interest in food
production. Consumers are increasingly
interested in having information on the origin
and quality of their food, and food safety remains a keen point of interest.

Thus, quality has become a distinctive and vital aspect for animal-source foods in today's
competitive marketplace. Similarly, quality assurance is an essential process right through the entire
food chain from the supplier of raw materials to consumer. Quality assurance systems define the
policies and associated procedures, methods and standards required for the control of finite products.
The purpose of quality assurance is to increase certainty that the finite products meet defined standard
requirements by reducing the number of non-conformances to the standard. It also provides a significant
opportunity for continuous improvement of various practices involved for the production and
consumption of the finite product. Therefore, Standard Operating Procedures (SOP’s) that guarantee
the desired quality of the interim products must be a prerequisite for all animal-source foods at every
production step. If an entire production chain is following a written description of all SOP’s along the
entire production chain, the demands for a Good Manufacturing Practice (GMP) are met.



The quality of the product is one of the most important elements for every organization that
offers goods and/or services. The quality concept may have a number of different aspects, but is
interpreted within the following broad definition of ““superiority (non-inferiority or excellence) of a
product or a system”

Quality concept within the food industry puts an emphasis on three key factors:

 Conformity with product’s intended purpose;
* Safety;
» Satisfaction of consumer’s expectations and perceptions.

However, the product quality needs to be sound and reliable, but at affordable prices. To meet
this requirement, the company needs to develop and approve high standards to produce and sell a
product within a standardized process. Each staff member should be trained to follow and apply the
quality standards. The most important components of the food quality assurance system are expressed in
the following:

» Owners, managers and employees should participate in and be committed to maintaining and
keeping good quality of the products and procedures;

* All employees are trained with respect to their job positions and responsibilities;

» Risk prevention, its solving and constant improvementand upgrade are key aspects of
theproduction process;

» The company organizes document management systemthat is easily traceable and changeable
if necessary.

If an organization wants to maintain its good quality standards and market image, appropriate
specification schemes should be developed for all its products. Most organizations need product
specifications, which define the standard quality of their products and production procedures, such as
picking, storage, delivery, supply and transportation. Organizations that have not introduced control
criteria may score sporadic success on the market. Moreover, they would not be able to produce more
valuable services, if insisting on acceptance of all production, without assessment of its quality and
availability on the market.

In the light of the above discussion, the followings factors may be considered to maintain
quality standards of animal-source foods to secure food safety and public health:

Compulsory inspection of livestock products and the application of strict hygiene form the core
of livestock products trade. For example, the quality assurance of meat begins from slaughter, followed
by meat processing, storage, and distribution through marketing channels. And the reasons for such
strict quality assurance policy are:

e There is more risk to human health than ever from meat products. Although the safety of meat
products has increased but so have the number of diseases that have found their way into the
food chain. And the rise of antibiotic-resistant (ABRs) strains of microbes commonly called
superbugs presents a difficult situation for public health.

o Chemical residues in food and hormones also cast an ugly shadow on human health.

e Food safety issues can easily become non-tariff trade barriers and are increasingly used as
marketing tools, nationally and internationally. Internationally: Trade barriers that prevent
national meat industries from getting access to international markets are more and more based
on food safety concerns.



The consumers are becoming more and more health-conscious and demand for fresh and organically
raised foods have gone up. The consumer of today is more alert and wise in terms of decisions made
with respect to the food that he is consuming.

The conventional meat inspection is falling
short to detect the emerging food-borne
zoonoses. The emerging pathogens of
today like Salmonella, Toxoplasma, :
Trichinella, Campylobacter and Yersinia =
are detectable through pathogen-specific
approach as they do not cause clinical
symptoms or specific lesions on carcasses.
The traditional meat inspection is effective
against classical zoonoses like tuberculosis
and brucellosis as they cause both clinical
diseases that could be recognized at the
farm level and lesions that could be
recognized during meat inspection at
slaughter. But for emerging zoonoses, we
require internationally accepted standards
of inspection.

The milk processing chain
demands accurate and quality products
from farm to plate and for all of its
products, e.g, fluid milk, milk powder, etc.
It must start with the raw material at farm
level including; Optimization is important j i
in the processing of milk in the dairy chain ; ’i i
as 73 plus tests are carried out including ™
chemical, physical and microbiological — « { ot

tests, set against 1SO standard and our et '_--_'_ '
country’s internal regulations. Sampling == -
and analysis occur along the milk —

processing train: from collection at farm

level, to intake at the dairy plant, the processing steps, and the end products. Milk has a short life;
however, products such as milk powders have allowed a global industry to be developed. Quality
control tests are vital to support activities for hygiene and food standards to meet regulatory and
customer demands.

Milk testing and quality control is an essential component of any milk processing industry
whether small, medium or large scale. Milk being made up of 87% water is prone to adulteration by
dishonest middlemen and unfaithful farm workers. Moreover, its high nutritive value makes it an ideal
medium for the rapid multiplication of bacteria, particularly under unhygienic production and storage at
ambient temperatures. We know that, in order for any processor to make good dairy products, good
quality raw materials are essential. A milk processor or handler will only be assured of the quality of
raw milk if certain basic quality tests are carried out at various stages of transportation of milk from the
producer to the processor and finally to the consumer.



Eggs for the fresh, in-shell market must
meet strict standards to ensure that only those of
high quality reach the consumer.

The first step in the quality control process
is the segregation of eggs with obvious defects. The
major technique used in subsequent quality tests on
the rest of the eggs is candling. In this process, all
eggs are passed over a bright light which shows up
internal defects and previously undetected cracked
or weak shells. The internal defects often
detectable by candling include blood and meat
spots, enlarged air cells and very thin whites.

Samples of eggs are also taken to assess
egg freshness and yolk color. These eggs are broken out onto a level surface and the height of the thick
albumen is measured with a micrometer. From this measurement and the weight, the Haugh unit value
of an egg can be calculated. The fresher the egg, the higher its Haugh unit value.

Yolk color is checked against a required color standard, the DSM Yolk Color Fan (formerly
known as the Roche Yolk Color Fan) being the one used by the egg industry worldwide.

Although definitions may differ between areas, in general, on candling first quality hen eggs
must be fresh and free from blood spots and other inclusions, and must not have been subjected to
incubation. The shell must be clean, sound and not misshapen.

The main difference between second quality and first-quality eggs is that the shells of second-
quality eggs may be cracked and misshapen, but the shell membrane must be intact. They may also be
less fresh, which is indicated by an enlarged air cell and watery white, but must be free from rot.
Second-quality eggs, appropriately identified, may be sold (but not re-sold) in the shell for human
consumption, or may be used for the production of egg pulp (bulk egg content mainly used in the food
industry).

Eggs which do not conform to the requirements for first-quality or second quality eggs are not
fit for human consumption. Examples of such eggs are those with large blood spots or other inclusions,
rotten eggs and those with ruptured shell membranes.

In conclusion, there are variety of tests and standards that determine the quality of animal
originated foods. However, every country should have a defined set of standards for animal originated
food so that all the foods coming from animal origin for human consumption can ensure food safety and
quality.
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Preamble:

Bangladesh is predominantly an agricultural country. In consideration of fertility, the soil of
Bangladesh is very fertile and suitable for agriculture productions. Agriculture is a mainstay of
the food supply and which contributing the Bangladesh economy to 16.5% of the country’s
Gross Domestic Product (GDP) and serving as the largest employment sector in the country.
Approximately 87% of rural inhabitants derive at least a portion of their income from
agricultural activities. All raw and processed foods are come from agricultural production like-
cereals, i.e. rice, wheat, maize etc., horticultural crops like fruits and vegetables etc., dairy
poultry, fisheries etc. Presently these agricultural productions are more in Bangladesh.

Food security: Food security as defined by the United Nations' Committee on World Food
Security, means that all people, at all times, have physical, social, and economic access to
sufficient, safe, and nutritious food that meets their food preferences and dietary needs for an
active and healthy life. In Bangladesh there are huge amount of agricultural productions, it does
not mean food is secured. For food security food quality and food safety must be ensured.



The Four Main Components of Food Security

1. AVAILABILITY 2. ACCESS
Thera is a reliable and Paople have
consistent source of sufficient resources
quality food. to produce and/for
purchase food.

¥

FOOD SECURITY

AND NUTRITION
4. STABILITY
People’s ability
to access and
utilize food that
remains stable and
sustained over time.

3. UTILIZATION
People have the
knowledge and

basic sanitary
conditions to choose,
prepare, and
distribute food in a
way that results in
good nutrition.

Fig: 1 Main components of food security.
Food Quality: Food quality is the quality characteristics of food that is acceptable to
consumers. This includes external factors as appearance, texture, and flavour; factors and the
degree to which an object or entity (e.g., process, product, or service) satisfies a specified set of
attributes or requirements. Quality is the degree to which a set of inherent characteristics fulfills
requirements.

Scientific factors affecting the quality of a food include composition, spoilage, colorants,
additives, nutrients, flavorants, functional ingredients (affecting health), contamination, general
safety, etc. Consumer preferences are linked directly to the human senses such as sight, touch,
smell, taste, and mouth feel.

Examples of Food Quality Attributes:

« External factors such as appearance (size, colour, shape and consistency)

o Texture

o Flavour (odour and taste)

o Correct labelling with the ingredients, nutritional information and supplier/manufacturer
details listed according to the Bangladesh Standards of Weights and Measures
(Packeged commaodities) Rules’2007; Amendment 2012

e Products must be properly packaged by food grade containers and sealed.

e Ingredient standards are maintained

o Food quality also deals with product traceability, should a recall of the food product be
required.

The quali(t:Iy of food is very important for the people, because for the better health, quality foods
are needed. Quality of 68 processed food products (either locally produced or imported) are
regulated by Bangladesh Standards and Testing Institution (BSTI) (National Standards Body)
through conforming mandatory Bangladesh Standards (BDS), which are Technical
Regulations. Moreover according to the import policy BSTI provides license of 23 number of
imported food products; and BSTI also provides quality license of 6 number of voluntary food
products. Quality control of food products are performed by BSTI by virtue of Bangladesh
Standards and Testing Institution Act 2018.



Food Safety: Food safety refers to practices and conditions that preserve the quality of food to
prevent contamination and food-borne illnesses during preparation, handling and storage. The
correct Food Safety practices give assurance that food will not cause harm to the consumer
when it is prepared and/or eaten according to its intended use.

Food safetyis the concept that diseases like pathogenic microorganisms, misuse
of food additives and contaminants such as chemical or biological toxins and adulteration are
prevented, whereas food quality is comprised of a series of consumers' attributes that
collectively influence them to put different values.

Food Safety Tools Required:

GMP-Good Manufacturing Practices,

GHP-Good Hygienic Practices,

HACCP-Hazard Analysis and Critical Control Point,
Microbiological Risk Assessment,

Quality Management: ISO Series,

TQM-Total Quality Management.
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Examples of Food Safety procedures and policies:
o Personal hygiene

o Personal presentation and preparation
e Pest control

o Waste management

o Cleaning and sanitising

e Temperature control and measurement
o Food Safety hazard identification

These are only a few examples of food safety procedures that should be in place in a food-
handling environment. Food Safety procedures vary from company to company and industry to
industry.

What are the 4 principles of food safety: Four basic food safety principles work together to
reduce the risk of foodborne illness-Clean, Separate, Cook, and Chill.

What are the 4 C’s of good food hygiene: In the health and social care sector, the four C's are
especially important for food hygiene safety. Cleaning, Cooking, Cross-contamination
and Chilling all come into play during the food handling process and must be implemented
properly at all times.

Food safety is an important issue because safe food is acceptable, but unsafe food is hazardous
for human health. Quality food, but unsafe food is not acceptable, on the other hand safe food,
but not quality food, that is not satisfactorily accepted by consumers. So both quality and safe
are very closely related and accepted by all people.

Bangladesh Food Safety Authority is working to ensure food safety in Bangladesh by virtue of
Bangladesh Food Safety Act 2013.



The Difference between Food Safety and Food Quality:
Many people think Food Safety and Food Quality is the same thing. Although closely related,

there is a difference between Food Safety and Food Quality requirements in a food-handling
environment. The one keeps consumers safe and the other keep consumers happy. This sounds
very simple, but there is a lot more to it.

Concerning about Quality & Food Safety Integrated System

(Tracea bilitx)
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Mutual Recognition Arrangement (MRA)
Notes : HACCP = HAZARD ANALYSIS CRITICAL CONTROL POINT

GFP = Good Farming Practices GDP = Good Distribution Practices
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Fig: 2 Concerning about food quality and food safety-integrated system.

Sustainable food: is concept of food security for future. Future Bangladesh food balance will
not only depend on increase in overall production, reduction of waste and losses but also on
the sustainable consumption pattern. According to FAO there is no sustainability without
decreasing hunger.

Sustainable food is food that is safe and healthy. It's produced without hazardous pesticides and
chemicals, non-essential antibiotics or growth promotion supplements. Nutrition is also playing
an increasing rolein defining sustainable foods. There's a growing movement towards plant-
based foods.
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Fig: 3 A sustainable food system

For sustainability of foods, sustainable agriculture production is needed. Sustainable agriculture
production is a way of growing or raising food in an ecologically and ethically responsible
manner. This includes adhering to agricultural and food production practices that do not harm
the environment, that provide fair treatment to workers and that support and sustain local
communities. Sustainable agriculture production practices can lead to higher yields over time,
with less need for expensive and environmentally damaging inputs.

Conclusion: To achieve food security there is no alternative to ensure the quality and safety of
food. For this Good agricultural practices (GAP), Good husbandry practices (GHP), Good
aquaculture practices (GAP), Good manufacturing practices (GMP), Good hygienic practices
(GHP), Bangladesh standards (BDS) which are Technical Regulations must be followed in
every steps of food chain-from farm to fork. By this way food security will be ensured and
people will get quality, nutritious and safe food. To achieve sustainable development goal, the
food security, quality and safety are very important issues. Consumptions of quality, nutritious
and safe food can accelerate the achievement of few number of sustainable development goals
(SDG’s) directly related to food security and health, and contributes to other SDG’s. So food
quality and safety must be ensured in the country.



Conformity Certificate for Customer Support
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Any business, service, system and product can’t be improved without measure and monitor
product quality, process control of manufacturing, compliance with law, regulations and
standards. On the other hand, before marketing or supply a new product to the customer or
end user, must be comply to the particular product standard or technical regulation with
a conformity certificate.

Measurements are done in laboratories or in manufacturing/processing or operational units
through testing and monitoring are required during process/business operation through
inspection, checking or read the reading of instruments/devices (used for example-weight,
length, size, temperature, pressure, speed, time control).

Laboratories provides Chemical, Biological, Mechanical, Textile, Electrical, Civil etc. test and
Calibration laboratories provide measurement results of product quality and safety. But
reliability and acceptance of testing, calibration and inspection are essential to the
customer/consumer either nationally or internationally.

Conformity Assessment

Conformity Assessment means the requirements to demonstrate that a product or a service
complies with stated technical and other requirements. In general, raw materials, additives,
products, process, services, management systems and persons can be evaluated against
standard, code of practice, or regulatory requirement through measuring, monitoring and
analysis by inspection, testing, calibration (i.e. verification of instrument’'s fithess and
performance) are considered the core conformity assessment services and they are used
either individually or collectively as circumstances demand.

These functions operate by the laboratories, inspection bodies, certification bodies and
validation & verification bodies known are as Conformity Assessment Bodies (CABs). CAB
assures to check that product and service are safe for the use in human life or for
environment.

Certificate of Conformity and Application

A Certificate of Conformity (CoC) issues by an authorized an independent laboratory,
inspection body, certification body and states that the product, process, system or service
meets the required standards or specification or applicable laws/regulations.

Compliance with the technical regulations or mandatory standards are demonstrated by the
product certification marks in most of the developing countries. Similar in Bangladesh, India,
Kenya, the United Republic of Tanzania, Vietham, Cambodia, Sudan, Nepal, Bhutan, Sri
Lanka, Pakistan. The conformity assessment requirements are not clearly stated in some
country. Compliance may be decided by the regulatory authority or even by the inspector on
duty during inspection.



The CoC can either be requested by a buyer to ensure the product being manufactured and
passes the set criteria in test within a specification and meets both technical and safety
requirements, or it would be a mandatory requirement as stated by the country’s laws and
regulations for a certain product. Some buyer from importing country wants accredited HACCP
(Hazard Analysis and Critical Control Point), ISO 22000 certificate for processed food products
and GAP (Good Agricultural Practice) for fresh Fruits & Vegetables when export from
Bangladesh. Accredited HALAL certificate wants when meat, fish and processed food export
to Muslim countries.

Accredited laboratory test report or third party inspection report of export item on a
consignment or a batch is only the requirement in some importing country. Sometimes
auditor/inspector on behalf of buyer from importing country inspects the manufacturing
factory/farm/garden in accordance with required international standard/specification on
random basis and keeps continuation their import from Bangladesh. Compliance with EU
regulation requirement is mandatory when product export to EU countries. By signing the
document of product conformity takes full responsible of compliance to meet the applicable EU
law.

In the international business context, an independent third parties conformity assessment body
to be recognized by an accreditation authority comply with the requirements of applicable
international standards.

Elements of Certificate of Conformity
The following elements are covered by the CoC-

= |dentification of product Importer and domestic manufacturer and description of product

= Name/number of all standards/regulations of the quality/safety which certification is being
based and product meets by the testing or inspection or certification

= Date of manufacturing and the city, state and country where the product was
manufactured should be shown

= Accredited test report or/and certificate. The third party laboratory or certifier should
provide testing/certification date, the name, address, e-mail address and telephone
number of the person issuing report/certificate in support of the conformity certification.

Standards for conformity assessment bodies
The following international standards are required to follow and become a competent
inspection body, system and product certification body, testing body, calibration provider and
certification person-
= General requirements for accreditation bodies accrediting conformity assessment bodies
ISO/IEC 17020
» Requirements for the operation of various types of bodies performing inspection
ISO/IEC17020
» Requirements for bodies providing audit and certification of management systems ISO/IEC
17021
= Requirements for testing and calibration laboratories ISO/IEC 17025
= Fundamentals of product certification and guidelines for product certification scheme
ISO/IEC 17067
= Requirements for bodies certifying products, process, and services ISO/IEC 17065

® General Requirements for bodies operating certification of persons ISO/IEC 17024



Benefits of Conformity Certification
The conformity assessment process has a number of benefits:

= Customer and stakeholders build their confidence on product’s safety, reliable and good
quality

= |t proofs the conformity requirements-Standards

= Company improves their manufacturing efficiency and makes business profit

= It helps regulators- meet regulatory and legislative (including WTO TBT) requirements that
ensure health, environmental conditions and safety.

= Access to global market and can speed up export

= Prevent food adulteration/contamination and eliminate adulterated food from market and

= Certification marks/Logo on products enables the consumers to distinguish a quality
product from substandard or noncertified product in the market.

= |t supports domestic economy and international trade growth

Conformity Assessment Body in Bangladesh

Bangladesh Standards and Testing Institution (BSTI) is established in 1985 through BSTI
Ordinance 37 of 1985 and all conformity assessment functions- standardization (for products,
process, services and test method); product testing (Chemical, Biological, Mechanical,
Electrical, Jute & Textile); product/process inspection, product certification, Management
Systems auditing & certification and measuring instrument calibration services are governed
by the section 6 of the BSTI Act, 2018.

Conformity Assessmentservices of BSTI

Standard setting Certification Marks License
/Adoption including Inspection
Standards Wing (as per ISO/IEC 17065; ISO/IEC
_ 17020)
CM wing

Management System

Certification
(as per ISO/IEC 17021)
= MSC Wing

Testing service Calibration service

(as per ISO/IEC 17025) (as per ISO/IEC 17025)

Chemical, Biological and .
Physical Testing wing R g

In BSTI all testing laboratories, Calibration laboratories, System Certification of BSTI have
achieved accreditation from Bangladesh Accreditation Board (BAB) by confirm the
requirement of relevant International standard ISO/IEC 17025, ISO/IEC 17021. More than 305
test parameters and 414 test methods of testing laboratories are accredited. Earlier National
Accreditation Board for Testing and Calibration Laboratories (NABL) awarded laboratory
accreditation and Norwegian accreditation authority awarded Management System
certification in 2010.

The Certification Marks (CM) is a mark that attests the product or process or service is in
conformity with the specific Bangladesh standard and at present 181 products are brought



under the mandatory certification scheme as regulatory function by publishing S.R.Os as per
the section 15 of the BSTI Act 2018. BSTI has achieved accreditation on fourteen products
(thirteen are food and one is non food) in 2012 in accordance with ISO/IEC 17065 from
National Accreditation Board for Certification Bodies (NABCB).

Inspection is an integral part of Product Certification Scheme (PCS) in BSTI. FIQC and some
other private organizations (e.g. Bureau Veritas; SGS, Intertek, CIS, QIMA) are operating
inspection services in Bangladesh.

Conformity assessment and SDGs goals

ISO International Standards of conformity assessment promote economic, social and
environmental sustainability by facilitating international trade, improving a country’s national
quality infrastructure and supporting sustainable business practices. Accredited conformity
assessment bodies can support in achieving 17 Sustainable Development Goals (SDGs) with
associated targets that constitute the core of the agenda for Sustainable Development. Now
more Bilateral Agreement of Conformity, Mutual Understanding of Agreement MOU are
required to other countries accredited testing, inspection, auditing and certification bodies to
accept exporting countries conformity certificate & test report in importing country. In this
regards a Mutual Recognition Agreements (MRASs) can establish the system of common
conformity certificate acceptance.
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National Metrology Laboratory (NML)

Md. ShaidurRahman

Assistant Director (Metrology)

BSTI.

Metrology is the science and application of measurement, embracing both experimental
and theoretical determinations at any level of uncertainty in any field of science and
technology. There are three fields of Metrology:

(i) Legal Metrology (ii) Industrial Metrology and (iii) Scientific Metrology.

(i) Legal metrology is one of the major parts of metrology and it is the practice and the process
of applying regulatory structure and enforcement to metrology. The international organization
of legal metrology (OIML) explains legal metrology more briefly that-Legal metrology is the
application of legal requirements to measurements and measuring instruments.

(if) Industrial Metrology isapplied, technical or industrial metrology concerned with the
application of measurement to manufacturing and other processes and their use in society,
ensuring the suitability of measurement instruments, their calibration and quality control.

(iii) Scientific metrology is concerned with the establishment of units of measurement, the
development of new measurement methods, the realization of measurement standards, and the
transfer of traceability from these standards to users in a society. This type of metrology is
considered the top level of metrology which strives for the highest degree of accuracy.

National Metrology Laboratory:In general, every country has a National Metrology
Institute/Laboratory (NML), which is responsible for the development and maintenance of the
national measurement standards in physical and chemical quantities irrespective of whether
these standards physically have the highest achievable accuracy (primary standards), when they
are declared as the national measurement standard of a nation, they represent the countries
measurement capability. It is the apex laboratory of a country. Calibration activities are also an
essential part of the national metrology system and thus of the national quality system. The
National Metrology Laboratory is the national custodian of reference standards and as such it
must obtain, conserve, develop and disseminate the basic measurement units and the highest
level of calibration standards. It provides traceability to the national system and it ensures that
international technical guidelines are followed for metrological performance for measuring



instruments subject to legal controls. From the point of view of manufacturers it ensures that
their products meet international specifications for metrological performance and testing.

The National Metrology Laboratory (NML-BSTI) of Bangladesh was established in 2009 with
cost of Tk. 3200 Lakh under a TA Project “Quality Management System and Conformity
Assessment Activity for Bangladesh Quality Support Programme” (Post MFA), with the
financial and technical support of EU, UNIDO and NORAD. The NML-BSTI stared its
operations in 2009 and it was formally inaugurated by the then honorable Minister, Mr.
DilipBarua, Ministry of Industries and Dr. Kandeh K. Yumkela, Director General, UNIDO on
6" June, 2010.

There are six laboratories in the National Metrology Laboratory. They are as follow:
= Mass Measurement Laboratory

= Length & Dimension at Measurement Laboratory

= Temperature Measurement Laboratory

= Volume, Viscosity and Density Measurement Laboratory
= Electrical, Time & Frequency Measurement

= Force and Pressure Measurement Laboratory

In 2013 all the above six laboratories of NML-BSTI achieved accreditation by Norwegian
Accreditation (NA) and Bangladesh Accreditation Board (BAB).

Main Functions of NML.:It is the primary national metrology laboratory; as such it develops
national measurement standards and disseminates their accuracy to industry and other users in
the country.

= |t establishes and maintains the national measurement system, giving technical support to
the network of private and public sector calibration laboratories,

= |t provides traceability to the International System of Units (SI) to the national system,

= |t offers technical support to industry in matters related to measurements, reference
materials, calibrations and data to establish traceability of their measurements,

= |t participates in modernization and technology transfer between academia, industry and
government, contributing to the advancement of the scientific and technical infrastructure
required by industry to compete in the present global markets,

= |t supports the development of reference standards and of the national measurement system,

= |t facilitates international harmonization and compatibility of measurements,

= |t represents the country in the Regional Metrology Organization (RMOQO) and the world
wide metrology system coordinated by BIPM,

= |t participates in internationally organized inter-comparison measurements,

= Together with the national accreditation body it organizes national inter-comparison
measurements for calibration laboratories in the country.
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	Preamble:
	Bangladesh is predominantly an agricultural country. In consideration of fertility, the soil of Bangladesh is very fertile and suitable for agriculture productions. 0TAgriculture is a mainstay of the food supply and which contributing the Bangladesh e...
	Food security: Food security as defined by the United Nations' Committee on World Food Security, means that all people, at all times, have physical, social, and economic access to sufficient, safe, and nutritious food that meets their food preferences...
	/
	0TFig: 1 Main components of food security.
	0TFood Quality: 0TFood quality is the quality characteristics of food that is acceptable to consumers. This includes external factors as appearance, texture, and flavour; factors and the degree to which an object or entity (e.g., process, product, or ...
	Scientific factors affecting the quality of a food include composition, spoilage, colorants, additives, nutrients, flavorants, functional ingredients (affecting health), contamination, general safety, etc. Consumer preferences are linked directly to t...
	The quality of food is very important for the people, because for the better health, quality foods are needed. Quality of 68 processed food products (either locally produced or imported) are regulated by Bangladesh Standards and Testing Institution (B...
	Food Safety: Food safety refers to practices and conditions that preserve the quality of food to prevent contamination and food-borne illnesses during preparation, handling and storage. The correct Food Safety practices give assurance that food will n...

	Food safety is the concept that diseases like pathogenic microorganisms, misuse of food additives and contaminants such as chemical or biological toxins and adulteration are prevented, whereas food quality is comprised of a series of consumers' attrib...
	What are the 4 C’s of good food hygiene: In the health and social care sector, the four C's are especially important for food hygiene safety. Cleaning, Cooking, Cross-contamination and Chilling all come into play during the food handling process and m...
	Food safety is an important issue because safe food is acceptable, but unsafe food is hazardous for human health. Quality food, but unsafe food is not acceptable, on the other hand safe food, but not quality food, that is not satisfactorily accepted b...
	Bangladesh Food Safety Authority is working to ensure food safety in Bangladesh by virtue of Bangladesh Food Safety Act 2013.
	The Difference between Food Safety and Food Quality:
	Sustainable food: is concept of food security for future. Future Bangladesh food balance will not only depend on increase in overall production, reduction of waste and losses but also on the sustainable consumption pattern. According to FAO there is n...
	Sustainable food is food that is safe and healthy. It's produced without hazardous pesticides and chemicals, non-essential antibiotics or growth promotion supplements. Nutrition is also playing an increasing rolein defining sustainable foods. There's ...
	Conclusion: To achieve food security there is no alternative to ensure the quality and safety of food. For this Good agricultural practices (GAP), Good husbandry practices (GHP), Good aquaculture practices (GAP), Good manufacturing practices (GMP), Go...

	Any business, service, system and product can’t be improved without measure and monitor product quality, process control of manufacturing, compliance with law, regulations and standards. On the other hand, before marketing or supply a new product to t...
	Measurements are done in laboratories or in manufacturing/processing or operational units through testing and monitoring are required during process/business operation through inspection, checking or read the reading of instruments/devices (used for e...
	Laboratories provides Chemical, Biological, Mechanical, Textile, Electrical, Civil etc. test and Calibration laboratories provide measurement results of product quality and safety. But reliability and acceptance of testing, calibration and inspection ...
	Conformity Assessment
	Conformity Assessment means the requirements to demonstrate that a product or a service complies with stated technical and other requirements. In general, raw materials, additives, products, process, services, management systems and persons can be eva...
	These functions operate by the laboratories, inspection bodies, certification bodies and validation & verification bodies known are as Conformity Assessment Bodies (CABs). CAB assures to check that product and service are safe for the use in human lif...
	Certificate of Conformity and Application
	A Certificate of Conformity (CoC) issues by an authorized an independent laboratory, inspection body, certification body and states that the product, process, system or service meets the required standards or specification or applicable laws/regulations.
	Compliance with the technical regulations or mandatory standards are demonstrated by the product certification marks in most of the developing countries. Similar in Bangladesh, India, Kenya, the United Republic of Tanzania, Vietnam, Cambodia, Sudan, N...
	The CoC can either be requested by a buyer to ensure the product being manufactured and passes the set criteria in test within a specification and meets both technical and safety requirements, or it would be a mandatory requirement as stated by the co...
	Accredited laboratory test report or third party inspection report of export item on a consignment or a batch is only the requirement in some importing country. Sometimes auditor/inspector on behalf of buyer from importing country inspects the manufac...
	In the international business context, an independent third parties conformity assessment body to be recognized by an accreditation authority comply with the requirements of applicable international standards.
	Elements of Certificate of Conformity
	Standards for conformity assessment bodies
	The following international standards are required to follow and become a competent inspection body, system and product certification body, testing body, calibration provider and certification person-
	The conformity assessment process has a number of benefits:
	ISO International Standards of conformity assessment promote economic, social and environmental sustainability by facilitating international trade, improving a country’s national quality infrastructure and supporting sustainable business practices. Ac...

