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Testing and analysis

¥ Percentage of tests and analyses in 2001
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Product Certification: the battle for quality and
consumer protection

The Lebanese industry is growing more and more aware of product certification, which is beginning to gain ground
among industries. To be able to foce domestic and foreign competition, and ensure that the: Lebanese consumer is
getting the quality product thet he deserves, the IRl hos established o system to issue product certification through its
own mark (IR}, in addifion fo the NL cerfification of LIBNOR or other European marks (CE and NF for example) for

some specific products.

During the last few years, the Lebanese industrial cammunity has become more ond more awoare ond interested in
conforming the quality of their products through this cerification process or activity. Nine industrial preducts have

already obtained the IRl and/or NL marks:

- Ciment Portland P 42.5 [Cimenterie Nationale).

- Ciment Portland P 52.5 BTNa RMS (Cimenterie Nationole).
- Ciment Portland PA-L 42.5 Montogne (Holcim Libon s.a.l.).
- Ciment Portland PA-L 42.5 Mer (Helcim Liban s.a.l.).

- Ciment Portland P 42.5 (Ciment de Sibline).

- Lebanese Elecirical Industries (LEl} (enamelled copper wires)
- Aluminum Profiles (Alutex 2000 s.0.1)

- Aluminum Profiles (Aluxal s.a.l.)

- Relrigerators & Freezers (Lemotic Ltd.)

Moare details on product certification will be published in the next issue.




IDioxIn in various products: limitations and challenges

hove been recognized os  ubiquitous

S ince the early 1970's chlorinated compounds

contaminants in the ecosystem. The dioxin-like
compounds exist in three different families:

Chlorinated  dibenzodioxins (CDDs)  and
Polychlorinated dibeonzodiexins (PCDDs)
Chlorinated  dibeonzofurans  (CDFs)  and

Palychlorinated dibenzofurans (PCDFs)

-Polychlorinated biphenyls (PCBs)

75 PCDD ond 135 PCDF congeners are possible.
Mainly 17 congeners are analyzed due fo their higher
toxicity. The most toxic is 2,3,7,8-TCDD which is
classified as Class | corcinogen.

Dioxin effects on human health are many, 1 in 1000
Increased chance of dioxin-reloted cancer risk,
suppression of immune system, odverse effects upon
reproduction and "chloracne”.

VARIOUS LIMITS AS SET BY DIFFERENT COUNTRIES

COUNTRY/INSTITUTE UMIT per kg/body wi
£PA 0.006pg
Californic 0.007pg
Centers for dioxin control 0.03 pg
FDA 0.06 pg
Notionol research council of Canada 007 5g
Germany 1-10 pg
Netherlands 4pg
Canado 10 pg
WHO 10 g

Other certifying bodies insist that dioxin should simply
not be there...end of the story.

BACKGROUND AND SOURCES

PCDOD and PCDF are formed occasienally in extremely
low concentrations os by-products or trace impurities in
different chemiccl processes involving chlorines ond

organic compounds. They can be formed by the
"

of organic ¢ where chlorine is
present.

Dioxins are accidental contaminants and their sources
are nol completely understood or known. Vaorious
accidental happenings over the years illustrate the
difficulty of discovery or prevention:

- The US Food ond Drug Administration (FDA) hos
become involved in monitoring dioxin in food mainly as
a result of accidental contominations. These events have

been uncovered periodically since 1959, when chicken
were fed o fofty ocid feed odditive so highly
contaminated (obove the ultra frace level) with dioxins
that many of the chicken died.

-In Metherlands, in 1963 on explosion of Philips Duphar
245-T Herbicide factory and 30-200 g of TCDD were
releosed which coused a major eco contamination
incident.

- A more recent event occurred in the summer of
1997. EPA ond FDA discovered that o feed additive
given to some chickens and to most coffish roised in
Usa PCDD
congeners, including the most toxic 2,3,7,8,TCDD.
This discovery was the direct result of o systematic
monitoring of the foed supply by EPA and FDA. The
source was identified and the contamination of the

was  confaminated with  various

food supply was easily halted.

-And lotely in June 1999 mony contract food,
environmental, and foxicolagical, laboratories were
very busy testing food producis for dioxins. This was in
response to the contomination of animal feed from a
Belgium supplier with transformer engine oil. The
incident was followed by a worldwide panicky
situation.

HANDLING

Monitaring dioxin levels in food provides a ready
basis for judging the imporiance of contamination
events and o database useful for toxicologists and risk
manogers. Risk manogers can use the dato to assess
the magnitude of current exposure through a typical
diet. Monitoring date collected over lengthy periods
of fime can reveal frends that might indicate the
impact of environmental control over sources of
dioxin. For example, in Germany, dioxin levels in
cow's milk hove declined over 30% in the past 10
years. The success wos due mainly to the efforts thot
were token in the extensive monitoring of dioxin
levels.

As menticned earlier dioxins are ubiquitous and they
can be present in various matrices such as water, soil,
fly ash ond biological tissues. Anclysis of dioxin
involves exhaustive sample preparation and the need
for very sensitive methodology because the ultra frace
level of expectancy (1ng/g is very high}. This makes



testing rather costly, the thing that might play against
the general screening analytical which was earlier
highlighted in importance.

METHODS OF ANALYSIS

Dioxin cnolysis moy be performed on o wide range of
samples from biological fissues to drinking water to
waste samples. Examples of brown trout, pulp ond
poper, effluents and otmospheric emissions from a
municipal solid waste incinerator efc...

Thus the cleanliness of the samples ore varicble and
while the fish tissue, pulp and poper are relatively clean
the MSW incinerator liberates o highly contaminated
matrix.

Dioxin onalysis through either conventional or modemn
onalyticel technigues involves exhoustive somple
followed by
spectrometry (HRMS) for defection ond quantitation
This process is quite costly and time consuming when
compared with other analyses. MS/MS has been fried

preparation high-resolufion  mass

with diexin analysis from eardy 1980's to the eorly
19905, but the procedure required either a hybrid high-
resolufion mass spectrometer [HRMS) or o friple
quadropole mass spectrometer. The limits of defection
(LODs) ochieved were usually 5-10 folds lower than with
HRMS, so MS/MS wos not suitable to use for food
onalysis. A conventional sample preparotion procedure
was usually required, so there was litile odvantage fo
using MS/MS until recently.

The devel
ion irops hos made MS/MS possible in bench top
instruments, costing 20 %-25% of the cost of the older
instruments.

In 1995, the first commercial ion-trap MS/MS
instrument wos maonufactured and it was used for

of relotively inexpensi !

detecting 17 of the most toxic dioxins and furans in
foods. Comparison of results with these obtained
using HRMS on split samples ocgree quite well,
although ion-trap MS/MS is siill not os sensiiive as
HRMS. (0.15 pg /injsction only can be detected with
fon-trap MS/MS).

The ion-trap is simpler fo operate, with shorter and
less frequent down fimes if's cost and if's operating
and repairing cost is much lower than that of the

HRMS,

On the other hand, the HRMS results are more sensitive
for regulatory purposes the high-resolution instrument
remains fo be required one especially for food analysis
and thot is one the account of better sensitivity and
selectivity.

For example MS/MS is necessory fo reduce interdferences
by compaunds similer to dicxins and furans, including
Polychloronaphtholenes (PCN'S], Palychlorothiophenes
(PCTS) and Polychlorediphenylethers (PCDFE'S) so in
order to separate such components as well as the other
opproximotely 200 congeners ¢ long 60 meter j&w
DB5-dioxin column would be used. However the bleed
on such a column is so high thot it sacrifices on the
sensifivity.

Cost per test using HRMS is rather expensive
E.G.5200#f per sample is chorged in France 500
sterling pounds in UK coupled with other expenses
required for transport it will add up also the duration
for the complefion of results will require between 3
and 4 weeks.

In short ion-trap anclysis for some congeners may fail
making HRMS necessary. Conversely HRMS is subject 1o
noise inferference.

Sample preporafions depend on the complexity of
somples but it might need o combination of solid-phose
extraction followed by o sequence of pre-packed clean-
up columns. The use of immunoaffinity columns is one
opprooch thot could simplify sample preparation, but
this has not been extensively tested.

Immunoassay methods hove been developed but for
them to be effective for dioxins in food that would
require that the limits of detection per should ot least
1pg, and probably less in order to compete with
HRMS sensitivity. The best LOD developed wos
25pg/well, but the reol problem wos how to prepare,
concentrate, in a geed and efficient manner. Dioxin
analysis reguires 1000-10000 fold concentrations
which octuolly necessitates removing almost the entire

matrix.

Dioxins will confinue to be monitored in foods and
environmental somples info the foreseeable future. Their
unique mechanism of action and ultra trace
concentrations will continually present challenges to the
development of efficient enclytical meihodologies.
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The Industrial Modernization

Programme “IMP"

The Lebanese Industrial Modernization Programme
('IMP) is financed by the European Union. The genercl
objective of the Progromme is to enhance the copacity of
Lebanese Smoll and Medium size Enterprises {"SMLs') fo
contribute fo the ecanomic recovery and growth of ihe
country in order to facilitote the successful insertion of
Lebanon infto the Eure-Mediterranean Free Trade Area
('FTAY.

As per the Terms of Reference (TORS'), the specific
objectives of the Project are:

1. To improve the performance of manufacturing
companies, particularly in the target sectors, through
network building ond access to advanced technology,
through improving the quality of products and

management fechniques, and through better knowledge
of morkets and information;

2. To open new domestic and export niches;

3. To facilitate access to long-term financing and copitol
investment;

4. To develop partnerships with European companies;
5. To develop the skills of speciolized business support
services and business support organizatfions, including
the development of industrial zones;

6. To improve the business environment and enterprise
policy

The Project which was inifioted on May 2001 is expected
to be achieved by end 2004,

The Industrial Research Institute is o member of the
Steering Committee of the project.
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