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|. Introduction

The mandate and conditions of operation of the four European Union
Community Reference Laboratories (CRLS) for residues were established
through the Council Directive 86/469/EC of 16 September, 1986, later
replaced by Directive 96/23/EC of 29 April, 1996. In particular, the latter
legal provision prescribes the performance of a number of tasks to the
benefit of the European resdue control system as well as of the National
Reference Laboratories (NRLS) for residues in the Member States, Third
Countries and the European Commission (EC). In this context emphasisis
laid upon the fact that the activities carried out by the four CRLs over the
period 1 August, 1996 — 31 July, 1998, witnessed further progress in the
integrated approach adopted to implement their duties. This fact positively
impacted on the NRLs perception of the role played by the CRLs as an
Interactive system. The sections which follow give a detailed account of the
results achieved in the period under consideration for each of the four

CRLsfor resdues.

This second Joint Annual Report of the four CRLs for residues has
been prepared following the guidelines agreed upon during a meeting of the
four Directors of the CRLs held in Brussdls, 29 May, 1998. It is a further
attempt to improve not only the quality of the scientific activities of the
CRLs in conjunction with their respective NRLs, but also to improve the
guality of communication and understanding within the various EC
services involved, Member States, Third Country Administrators and, last

but not least, among the four CRL s for residues themsel ves.
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This Report has been edited by the ISS-CRL in consultation with the
other three CRLs and the EC. It is available upon request either directly
from the EC in Brussals, Belgium, or from any of the four CRLs for

residues.

Resdues Within the Mandate of the CRLs as Prescribed by the Council
Directive 96/23/EC of 29 April, 1996

RIVM-CRL

- Stilbenes, stilbene derivatives and their salts and esters
- Antithyroid agents

- Steroids

- Resorcylic acid Lactones, including Zeranol

- Sedatives

- Mycotoxins

CNEVA-LMV-CRL

- Antibacterial substances, including sulphonamides and quinolones
- Dyes

- Carbadox residues and Olaquindox residues

- Chloramphenicol

BgVV-CRL

- Beta-agonists

- Anthelmintics

- Anticoccidials, including nitroimidazoles

- Non-Steroidal Anti-Inflammatory Drugs (NSAIDS)

ISS-CRL

- Carbamates and pyrethroids

- Organochl orine compounds, including PCBs
- Organophosphorus compounds

- Chemical elements



File: 18854adc.doc

I1. Activities of the Community Reference Laboratory at the
RijKkinstituut voor Volksgezondheid en Milieu
(RIVM-CRL)

Antonie van L eeuwenhoeklaan 9, Bilthoven, The Netherlands
Phone + 31 30 274 26 13; Fax: + 31 30 274 44 03; E-mail:
crl.aro@rivm.nl or rainer.stephany@rivm.nl; Home page:

http://www.rivm.nl .

1. General

Within the RIVM the CRL is part of the Laboratory for Residue
Analysis (Laboratorium voor Analytisch Residu Onderzoek, ARO). The
infrastructure of ARO and the CRL are such that there are two designated
areas for the CRL, i.e, the laboratory and the documentation centre,
respectively. This infrastructure reflects two of the main CRL activities,
namely, analytical services and documentation services. The third activity,
Quality Assurance (QA) and Quality Control (QC) assistance is integrated
with the QA/QC facility of ARO. However, special facilities are available
to the CRL with respect to studies to be performed in compliance with the
Good Laboratory Practice (GLP) principles.

As a consequence of Council Directive 96/23/EC of 29 April, 1996,
RIVM now also has extended responsibilities with respect to residues of
sedatives and mycotoxins. Further, the area of hormonal growth promoters

was extended to all steroids, now also including corticosteroids.
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The Bilthoven CRL for resdues has a saff of 10 persons i.e., 8.4
Full - Time Equivalent (FTE), namely 4.8 for analytical tasks and 3.6 for
documentation. For management, QA/QC, scientific assistance and
infrastructural support an additional 2 FTE ARO saff are available to the
CRL.

2. Method Development

In a number of areas significant improvements have been made in
the development and validation of analytical procedures. A method for the
determination of the group of Resorcylic Acid Lactones (RALS) based on
Immuno - Affinity Chromatography (IAC) was developed and is currently
under validation. A detailed report and Standard Operating Procedures
(SOPs) are under preparation. The detection and identification of RALS,
among which group of compounds are the estrogenic anabolic compound
Zeranol and the f2-toxine Zearalenone, are of importance since recent
studies have demonstrated that metabolites of Zearalenone, possibly
including Zeranol and Taleranol (a Zeranol metabolite), can be present in
biological samples taken for regulatory inspections. In such cases the use of
Zeranol as growth promoter is difficult to prove. The method already was
used on request of several Member States. Together with one of the NRLs
a proposal for additional EU funding was submitted to EC FAIR
Programme (DG V1) and already granted, to further investigate this issue.

Preliminary studies on the detection and identification of the
anabolic steroid Stanozolol were undertaken for which several approaches
based on Gas Chromatography - Mass Spectrometry (GC-MS) were tested.
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Based on the results of these studies, a method for the detection and
identification of Stanozolol in biological matrices was implemented. These
studies were undertaken in close collaboration with the second Dutch NRL
(RIKILT-DLO, Wageningen, NL) and several other laboratories in The
Netherlands and Belgium. Further, improved methods for the detection and
identification of resdues of Trenbolone in samples of uring, liver and
muscle were developed and validated using IAC and Liquid
Chromatography - Mass Spectrometry (LC-MS). LC-MS equipment was
implemented in December 1997 at the Bilthoven CRL. With this technique
a method for the quantification of Stanozolol and metabolites in urine was
developed and validated. This procedure is planned to be demonstrated to,
and discussed with, representatives of the NRLs during the annual
workshop (September 1998).

A method for the determination of gestagens with Supercritical Fluid
Extraction (SFE) is currently being developed and validated. The
preliminary results were presented at Wintergreen, Virginia (USA),
18-22 May, 1997, at the 19th International Symposum on Capillary
Chromatography and Electrophoresis in a poster titled Comparison of a
Liquid Extraction and a Supercritical Fluid Extraction for the Analyss of
Gestagens in Samples of Bovine Fat.

A multi - residue method for the screening of samples of urine for
anabolic compounds was validated under conditions of method
development, establishing a full set of performance characteristics and

under practical conditions for which purpose the method was implemented

10
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in one NRL. A detailed report on the validation of the method was prepared
and is now available, together with the relevant SOP. Further work was
done to modify the method for the detection of anabolic compounds in
samples of faeces. The method is being tested with routine samples from

the Dutch Control Programme.

A new procedure developed by De Brabander (RUG, Ghent,
Belgium) for the detection and identification of thyrostatic compounds was
implemented in the Bilthoven CRL. This procedure is based on the new
technology of multiple MS (MS"). A validation study was performed and a
contribution to a paper by De Brabander was made. The method is used on
a regular basis to assst NRLs. Methods of analysis for natural hormones
were extended and validated. A deuterated analogue to be used as the
internal standard for the analysis of Progesterone is being synthesi zed.

The extraction method for steroids from (fatty) tissue samples by
using SFE was validated and applied to a range of different samples. SFE
was applied to matrices such as fat, meat and skin. Different steroids could
be extracted and analyzed using one and the same method. The method was

presented during the Bruges Conference in June 1998.

Different Liquid Chromatogaphy (LC) methods were developed for
the analysis of corticosteroids from biological matrices. For the analysis of
samples of animal feedstuffs a High Performance Liquid Chromatography -

Diode Array Detector (HPLC-DAD) and a High Performance Liquid
Chromatography - Mass Spectrometry (HPLC-MS) method are available.

11
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For the analysis of corticosteroids in hydrolyzed urine samples, a SFE LC-
M S method was devel oped and validated. For samples of liver a method of
analysis based on IAC-LC-MS was devised. These methods were also
presented during the Bruges Conference in June 1998. The methods, along
together with those for Stanozolol, will be demonstrated during the annual
Bilthoven CRL Workshop.

A number of methods were developed and validated which are to be
applied in various EC-sponsored WTO sudies for natural hormones,
Trenbolone, Zeranol and metabolites, Melengestrol as well as a number of
hormones not registered in the USA in samples of meat and liver. All
methods are based on either GC-MS or LC-MS and were optimized for low

limits of detection in combination with reliable identification criteria.

3. Other Research

Research

Research into the natural occurrence of a-Nortestosterone in
different species of pregnant animals, such as sheep, goats and mares, was
continued. Samples of urine from such animals were analyzed for this
analyte. Results of this study were presented in a meeting in Bruges, June
1998. Research on the occurrence of “new” and/or “ unknown” compounds
IS ongoing. In materials of different sources a number of anabolic
compounds, not yet included in residue control programmes, was
identified, including Stanozolol, Norgestrel, Ethylnortestosterone and the

corticosteroid Clobetasol. The use of the *C/**C isotope ratio analysis was

12
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explored for the detection of natural hormones. Contacts were established
for cooperation with sport - doping laboratories already using this novel

technique.

Within the working party Uncertainty of Chemical Measurements of
Eurachem the subgroup Uncertainty of Qualitative Measurements, casu
guo Reliability of Identification, has begun its activities. The Bilthoven
CRL bears the responsability of convening this subgroup. A representative
of the Bilthoven CRL is a member of a working group revisng the
Commission Decison 93/256/EEC on criteria for analytical methods to be

used for resdue control.

Ring Teds

A ring test on the determination of thyreostatic compounds was
organized in preparation of a workshop. All participants received a set of
four samples. Results were discussed during the workshop and are
published in detail in the proceedings of this event. The workload for
laboratories, both NRLs and Routine Field Laboratories (RFLS), in relation
to ring tests is high. A declining willingness and/or ability is apparent for
an increasing number of laboratories to participate in ring tests that do not
precisdly fit into their actual work programme. This is a maiter of
increasing concern as most laboratories do not structurally plan additional

capacity and time for mandatory ring tests, even not so after accreditation.

13
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The Bilthoven CRL organized certification studies within the EC DG
X1l Standards, Measurements and Testing (SMT) programme on the
development of Certified Reference Materials (CRMs). During this period
studies on Zeranol and Trenbolone in samples of liver were organized. The
Bilthoven CRL document no. 389002 064 on the ring test for Estradiol in
serum was finalized. This report describes the results of a cooperative study
organized in 1995. The objective of this study was to evaluate the
analytical possibilities within the responsible control laboratories, i.e., the
RFLs and NRLs with respect to the control of residues of 17 b-Estradiol.
Two types of methods were used, i.e., (Radio) Immunochemical Analysis
[(R)IA] methods and methods based on GC-MS. The evaluation was based
on z-scores, a quantitative value describing the difference between an
individual mean from the overall average value as a function of the

standard deviation of the population of results.

For GC-MS all laboratories found mass concentrations with a
z-score between -2 and +2 (|z| £ 2), this indicating a good agreement
between laboratories. For (R)IA most laboratories found mass
concentrations with a z-score between -2 and +2, also indicating good
agreement. A limited number of laboratories reported doubtful results
(2 < |71 < 3). In generd, it was concluded that immunochemical and
GC-MS procedures give on average sSmilar quantitative results for the
different samples. The variability between laboratories using GC-MS,
expressed as Reative Standard Deviation (RSD), ranged from 37 %
(40 ng 1) to 27 % (400 ng I™). For immunochemical procedures the
corresponding values were dightly higher (60 % and 28 %, respectively).

14
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However, a significant difference was observed between immunochemical
methods with a preliminary extraction procedure and those without.
Inclusion of an extraction procedure resulted in lower values for the content
of Estradiol.

In preparation of the annual workshop of September 1998, a small
ring test on Stanozolol and corticosteroids was organized. Since most
Member States have not get incorporated these compounds within their
residue control programme, only a limited number of laboratories plan to

participate.

4. Quality Assurance

The quality system within the Bilthoven CRL [incorporating the EN
45001 criteria plus International Standardisation Organization (1SO)/IEC
Guide 25 accreditation and compliance with GLP principles] was
maintained during the contract period. The further introduction and
maintenance of QA and QC in NRLs was actively supported and the
RIVM-CRL served as a help desk for NRLs in this matter.

The results of the second QA Inventory were first presented at the
workshop held in Bilthoven, 7-9 April, 1997. A response of 100 % was
eventually achieved. The main conclusion of the Inventory was that almost
all EU NRLs at present have a described quality programme based on an
international standard. However, only 33 % of the EU NRLs were officially
accredited, certified or acknowledged to be in compliance with GLP

principles. In comparison with the results of the first Inventory (1994) it is

15
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evident that the EU NRLs have made sgnificant progress in the
implementation of quality systems. It is, however, also apparent that still a
substantial number of EU NRLs is lacking essential QA facilities. These
results have been reported in the CRL document no. 389002 062 and were
among others also presented at the Bruges Conference in
June 1998.

After completion of its first period of four years, ARO (and the
Bilthoven CRL which is a part of it) was fully reaudited by a team of the
Dutch Council for Accreditation (formerly STERLAB) in September 1996.
This resulted in a full reaccreditation covering research and development.
The full accreditation for research and development as such is particularly
important because it is for the first time within the EU that such an
accreditation has been achieved. So far, in fact, only routine work had been
accredited. In 1997 the accreditation has been endorsed. In January 1998
the Veterinary Public Health Inspectorate (VPHI), section GLP, has also
inspected the RIVM-CRL. The GLP compliance was endorsed and the
Bilthoven CRL operates now in compliance with the Organization for
Economic Cooperation and Development (OECD) GLP Principles which
are also recognized by the USA Food and Drug Administration (FDA).

As a consegquence of the inclusion of mycotoxins in the mandate of

the Bilthoven CRL, preliminary steps were taken to prepare an inquiry
about QA related to mycotoxin activity in the NRLs.

16
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On 13 February, 1997, one of the Spanish NRLs (Instituto de Salud
Carlos I11) was audited. A vigt report was prepared (RIVM-CRL document
no. 389002 056). In June 1997 a laboratory under contract of the
Argentinean government was audited at Buenos Aires in cooperation with
auditors from Canada and USA. For QA-involving audit missions to USA
and Canada headed by the EC reference is made to Section 7.

5. Technical and Scientific Support to NRLsand Third Countries

Reference Materials

The work done in the preparation of the Bank of Reference Samples
of Blank Urine from Livestock was presented at the Biological and
Environmental Reference Materials Symposum (BERM-7) in Antwerp
(B), 21-25 April, 1997. A detailed report on this collection of samples was
prepared and published in the Proceedings of BERM-7 (Special Issue of the
Fresenius' Journal of Analytical Chemistry).

The additional preparation of nine batches of ampouled deuterated
and non - deuterated anabolic compounds for the Bank of Reference
Standards started in May 1997 and has now been completed. The CRL is
coordinating the production, QC and digtribution of the materials and is
extending the number of compounds on a regular basis. During this
contract period a total of 765 ampoules was supplied to NRLsand RFLs in
the EU and Third Countries. Of these, 154 ampoules were distributed to
non-EU countries. A total of 145, non - ampouled standards and 9 sets of

17
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Blank Bovine Urine, 3 sats of Blank Ovine Urine and 6 sets of Blank

Porcine Urine were distributed.

Advisory and Documentation Services

In the period of interest the advisory service dealt with 123 requests
for advice, 79 of them from laboratories from EU Member States. In total
178 documents were distributed on request including SOPs of analytical
methods. The catalogue of analytical methods CB/METHODS was further
improved and extended. The Database was completed with records for the
standard and reference substances. On numerous occas ons scientists were
made aware of the existence and possibilities for use of the catalogue of
methods. Results of the CB/METHODS were made available on request.
An overview of papers, report abstracts, posters and documents produced
by the RIVM-CRL (partially in cooperation with other institutes) is given

in Annex 1.

A document is in preparation, in which the problems related to
mycotoxins in animal products are mapped. This document is aimed at
providing information about which groups of toxins can be found in animal
products, providing an overview of available and suitable methods of
analysis and providing recommendations to NRLs about investigations to
be incorporated in National Plans. The document is planned to be ready by
early 1999.

18
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The electronic Database with addresses of the staff of NRLs, RFLs
and other relevant laboratories is maintained on a regular bass, partly in
relation with the method catalogue CB/METHODS. Pilot batches of a first
CD ROM edition of CRL-INFO have been prepared containing among
othersaread - only verson of the Database CB/METHODS. A cooperation
has been started with the University of Ghent (B) and the University of
Liege (B) to combine CB/METHODS with a Database developed for a
similar purpose and which is accessible via Internet. Copyright problems

still have to be solved.

In the framework of the support to Third Countries an overview of
the EU regulatory CRL-NRL residue control system was presented on
invitation of the organizers at the 8th International Technical Consultation
on Veterinary Drug Registration (ITCVDR) at Prague (CZ) in September
1996, on invitation of the Association of Official Analytical Chemists
(AOAC) International Section Latin America during the Second AOAC
Latin America Meeting at Buenos Aires (Argentina) in June 1997, on
invitation of the 12th World Association of Veterinary and Food Hygienists
at The Hague (NL) in August 1997 and on invitation of the AOAC
International during the 110th Annual Meeting at San Diego, CA (USA), in
September 1997.

Arbitration at the Member State Leve

Analytical assistance was given to France (RALs in urine), Sweden

(natural hormones in blood serum), Germany [for Nortestosterone (4

19



File: 18854adc.doc

cases), Methyltestosterone (1 case) and natural hormones (1 case) in blood
serum] and Portugal (confirmation of thyreostats in thyroid gland
samples). Analytical support for quantification and confirmation of
compounds was given to a variety of third countries including Cyprus,
Argenting, Brasil and the USA.

6. Technical and Scientific Assistance to the European Commission

Support has been given to the EC Legal Service at Geneva (CH) in
February 1997 during the WTO hearings for Arbitration between the EU
and USA/Canada as regards hormones in meat. In this WTO case in appeal
in 1998 again support was given by the CRL to DG XXIV to develop study
plans for residue analyses and to consult in other case- related studies.
Under guidance of EC DG XXIV the Bilthoven CRL and the Berlin CRL
participated in two exploratory missions to USA (November 1997 and July
1998) and to one such misson to Canada (May 1998). The report of the
second USA mission has been published on the Internet (EC DG XXIV
Homepage). All the ad hoc DG XXIV activities called for a substantial
additional effort especially by the senior staff of the RIVM-CRL. Specific
documentary support was given to the DG VI with regard to the veterinary

hormonal active drugs Busereline and Fertiriline.

As regards reference methods and method validation, support and
advice were given to the EC DG VI in November 1996 and January, March
and May 1997, respectively, as prescribed by the EU Directive 96/23/EC.
A draft guideline for the establishment of reference methods was devel oped
as a joint task of the four CRLs. The draft was finalized at the workshop

20
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organized by the Berlin CRL in December 1997. At that workshop also the
formal assignment of coordination for the revision of the method qualifying
criteria was returned to the EC because of lack of support by the 30
responsible participating EC delegate. Management and financial items
have also been discussed with EC DG VI in Brussels (B) in coordination
meetings held on 24 October, 1996, 27 November, 1996, 14 January, 1997,
12 March, 1997, 27 May, 1997, 4 September, 1997, and 29 May, 1998.

Arbitration at the European Union Level

An arbitration case between two Member States about Progesterone
analyses was handled by the RIVM-CRL.

7. Workshops and Scientific Events

On 7-9 April, 1997 a workshop was organized (Thyreodtats in Farm
Animals - Regulatory Residue Analysis within the European Union). The
workshop programme was organized in close cooperation with the
University of Ghent (B). For the purpose of and prior to this workshop the
NRLs participated in a small ring test. The results of the analyses and the
performance of the laboratories were discussed during the workshop.
Fourteen participants coming from NRLs from all EU Member States
participated in this workshop. Three observers from Third Countries and
one observer from a non-NRL laboratory also participated. Hands- on
work was done on the analysis with different methods of the same samples
as those sent to the NRLs. Discussion on methods, validation analysis and

performance were held in small groups and evaluated during a plenary

21
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session. Conclusions and recommendations (see Annex |) were drawn up at
the end of the workshop whose proceedings are in preparation. A report
was set up on the evaluation of this and other previoudy held workshops.
The senior staff of the RIVM-CRL contributed to the organization of
the 3rd International Symposum on Hormone and Veterinary Drug
Residue Analysis held in June 1998 at Bruges (B) as Members of the
Scientific Committee. The staff of the whole Bilthoven CRL contributed a
variety of papers and posters to this Symposum, a major scientific event

within their mandate.

22
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[11. Activities of the Community Reference Laboratory at the
Centre National d'Etudes Vétérinaires et
Alimentaires- Laboratoire des Meédicaments Vétéinaires
(CNEVA-LMV-CRL)

La Haute Marche - Javené, Fougeres, France

Phonee + 33 299 947 878; Fax : + 33 299 947 899; E-mail:
vafo20@calva.net

1. Genera

In order to meet the obligations prescribed by the Directive 96/23/EC
a staff of six scientists and four technicians are directly involved in the
activities of the Fougeres CRL. With the important extenson of
responsibilities (new compounds such as Chloramphenicol (CAP),
Sulphonamides, Carbadox, Olaguindox and dyes in addition to the usual
antibacterial substances and all the new species and target tissues),
priorities had to be established further to much debate and exchange of
views. The overall programme includes method devel opment, new research
activity, ring tests and training courses. To comply with this increase of
activities a technician had to be engaged in January 1997 and a scientist in
May 1997.

2. Method Development

To take into account these responsibilities and in order to harmonize

SOPs in the EU and to organize training courses, the team was strongly
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involved in the development of numerous analytical procedures using
different method.

Development in the Use of HPLC

The validation of a multiresdue method for determining
tetracyclines in muscle tissue including Doxycycline was achieved.
Quantitative analysis of amphoteric and neutral penicillin antibiotics in
muscle tissue was carried out by HPLC with precolumn derivatization.
Quantitative analyss of nine quinolone substances was performed in
chicken tissues with fluorescence detection. Quantitative analysis of four
macrolides (Tilmicosin, Tylosin, Spiramycin and Neospiramycin) in
muscle tissue was attained. In addition to this, two projects are running for

the quantification of aminoglycosides and cephal osporine families.

Development in the Use of LC-MS

Particular efforts have been devoted to this technical aspect
following the increasing amount of laboratories well equipped with this
kind of apparatus. Confirmation of the macrolides Spiramycin, Tilmicosin,
Tylosin, Erythromycin and Josamycin in bovine muscle was attained.
Confirmation of six quinolones (Ciprofloxacin, Enrofloxacin,
Danofloxacin, Sarafloxacin, Marbofloxacin and Difloxacin) was
performed. Confirmation of four nitrofurans  (Nitrofurazone,

Nitrofurantoine, Furalidone and Furaltadone) was achieved.
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3. Other Research

Two main research activities in the field of screening and
post - screening of antibacterial substances in meat and milk have been
undertaken, i.e.: i) the study of the sengtivity of 100 lactic bacteria againgt
30 antibiotics using the impedance - metric approach. These results bring
out three interesting strains with internal code Enterococcus 94 and
Lactobacillus 07 and 08. This good outcome will pave the way to the
improvement of the routine methodologies used by the EU countries; ii)
starting from June 1997 a new research project has been undertaken for the
detection of CAP and Sulfamethazine (SMZ) in milk and meat using
real - time biospecific interaction analysis based on surface plasma and
resonance measurement. The analysis lasts about 10 min per sample.
Repeatability and reproducibility were tested. The detection limit for CAP
and SMZ is less than 1ng ml™ in milk and no significative
cross - reactivity with other antibiotics was observed. Furthermore, an

Investigation on Tetracycline and Benzylpenicillin will be devel oped.

4. Quality Assurance

Organization of a Proficiency Test

In accordance with one of the conclusions of the meeting of June
1996 (Screening and Post - screening Tests to Detect Antibacterial
Residues in Meat) a ring test was planned in May 1997 with the
partecipation of 18 laboratories. The main goal was to test the most
routinely used plates (Bacillus subtilis at pH 6 and pH 7.2) from the Four
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Plate Test (FPT) with two volumes of agar medium. Following the results
and the relevant debate, all the NRLs decided to work out in 1999 a
common test which would be in compliance with the majority of Maximum
Residues Levels (MRLS) for antibiotics in meat.

Reference Materials

In the framework of different projects of the SMT Programme, the
Fougeres CRL organized collaborative tests for the certification of four
CRMs, namely, Oxytetracycline resdues in milk (produced by the
Fougeres CRL) and Chlortetracycline in muscle, liver and kidney
(produced by the Belfast NRL). Moreover, steps are being taken with the
Institute for Reference Materials and Measurement (IRMM) of the Joint
Research Centre (JRC) at Ged to plan the production of new CRMs and
exchanges of views took place with the NRLs to know their needs in this

specific field.

Accreditation

In 1997 the Fougéres CRL obtained the renewal of its accreditation
by the French Official Body COFRAC.
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5. Technical and Scientific Support to NRLsand Third Countries

Updating of the List of Validated Methods (HPLC and MS) Routindy
Used by the NRLS

Once more after sending a questionnaire the list of methods was
updated and discussed during the meeting held on 26-27 May, 1998, on the
possibility of extending the list to other techniques [screening Thin Layer
Chromatography (TLC), Enzyme Linked Immuno - Specific Assay
(EL1SA), microbiology]. All the participants agreed upon the importance of
performing this task.

Training Courses

To meet the demands of numerous NRLs and with the purpose of
harmonizing analytical procedures aswell as of organizing aring test in the
near future, two training courses were held, i.e, the quantitative
determination of seven penicillin resdues in muscle by HPLC with
precolumn derivatization (September and October 1997), attended by 17
participants, and determination of Tetracycline resduesin pig muscle using

electrospray LC-MS, attended by 15 participants.

Technical Assistanceto NRLs and Third Countries

At the request of Portugal, Ireland, France and Austria 30 samples
were analyzed to confirm results or to identify substances. Numerous

documents, analytical procedures and sometimes chemical products were
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sent to NRLs and third countries. During this period scientists and
technicians from Belgium, Algeria, Tunisia, Niger, Morocco and
South - Korea were hosted at the Fougeres CRL.

6. Technical and Scientific Assistance to the European Commission

The Fougeres CRL has been involved in various coordination or
expert meetings organized by the EC in Brussels. Comments were made on
the document Research on the Presence of Antibiotic Residues in Meat
Originating from the Fifteen EU Member States (13 November, 1996).

7. Workshops and Scientific Events

M esting of the NRLSs, Fougéres (26-27 May, 1998)

Twentythree representatives of the NRLs of 15 EU countries
discussed about the priorities to be set for the four next years
(1998-2002). These consist of a network of laboratories in order to prepare
a project to be submitted to the fifth Framework Programme, starting by the
end of 1998, for the organization of two ring tests before finalizing a new
European test for antibacterial residues screening in meat, for the
development of HPLC, LC-MS and LC-MSMS analytical procedures
concerning aminoglycosides, cephalosporins and quinolones and for the
organization of practical training courses on methods recently developed by
the Fougeres CRL or other NRLs.
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Third International Symposum on Hormone and Veterinary Drug Residues
Analyss, Bruges (2-5 June, 1998)

The Fougeres CRL substantially contributed to the success of this
event with the participation of its six scientists and the presentation of eight

posters and one oral contribution.
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V. Activities of the Community Reference Laboratory at the
Bundesinstitut fur gesundheitlichen Verbraucherschutz und
Veterinarmedizin

(BgVV-CRL)

Diedersdorfer Weg 1, D-12277 Berlin, Ger many

Phone + 49 30 8412 2302; Fax: + 49 30 8412 2955; E-mail:
crlvetdrug@bgvv.de

1. General

According to Council Directive 96/23/EC of 29 April, 1996, the
Berlin CRL is responsible for residues of b-agonists, anticoccidials
including nitroimidazol es, anthemintics  and Non - steroidal
Anti - inflammatory Drugs (NSAIDs). Within the BgVV-CRL the
laboratory belongs to the Division of Chemistry and Technology of Foods
and Consumer Goods. The analytical activities of the Berlin CRL are
pursued by three specialized sub - units (see also Annex 3), which are
responsible for Gas Chromatography (GC), GC-MS, HPLC, LC-MS and

Immuno - assay methods, respectively.

2. Method Development

During the 1996-1998 reference period the Berlin CRL began to
establish analytical methods as required by the groups of substances
presently assigned to it in accordance with the Council Directive 96/23/EC,

namely NSAIDs and nitroimidazoles.
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Development of a GC-MS Method for the Determination of

Nitroimidazoles

The activities of the GC-MS unit were focused on the establishment
of adequate methods for the confirmation and quantification of some
nitroimidazoles, e.g., Metronidazole (MNZ), Dimetridazole (DMZ) and
Ronidazole (RNZ), as well as their main metabolites in muscle of swine
and poultry. The method consists of the following steps: spiking of samples
with internal standard, i.e., ds-Ronidazole (RNZ-d;) or Ternidazole (TNZ);
extraction at pH 4.2 using a NaCl-KH,PO, buffer; solid phase extraction;
derivatization; measurement by GC-MS. The SIM measurements are
carried out in the Electron lonization (EI) mode by monitoring fragment
ions of the dlylated analytes. These are listed in Table 1. The next step in
this invedtigation area will be the optimization of the method, to be
followed by a comprehensive validation by means of a recently developed

in - house validation concept.

Table 1. Fragment ions of slylated analytes

Analyte lon 1 lon 2 lon3 lon 4

M/e (relative M/e (relative M/e (relative M/e (relative
abundance, %) abundance, %) abundance, %) abundance, %)

RNZ 214 (100) 168  (50) 167  (40) 220%  (5)
HMMNI 214  (100) 168  (50) 167  (40) 220%  (5)
MNZ 167 (100 182  (80) 228 (50) 243* (15)
RNZ-ds 217 (100) 171 (50) 169  (30) 232%  (5)
TNZ 181 (100) 211 (70) 121  (30) 242 (25)

* molecular ion
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Validation of a GC-MS Method

The method for the determination of CAP in muscle
(GC-MSNCI) was validated applying the in- house validation concept
developed by Julicher et al. (1998). It takes into account matrix - and
time - induced deviations and is based on a statistical variance component
model. The calibration runs were performed at four different concentration
levels (0.3, 0.6, 0.9 and 1.2 ug kg*) of CAP in muscle. The operational
conditions and matrices were chosen randomly. According to the criteria
laid down in the Commission Decision 93/256/EEC, four diagnogtic ions
were monitored. The relative abundances did not exceed those of the
corresponding standard substances by more than =20%. The reative
retention time of the detected compounds was equal to that of the
corresponding standard substance with a tolerance of £ 0.5% and a
recovery of 100.4 %. The calculated repeatability of the method was
+ 0.0762 pg kg™. The in - house reproducibility at different concentration
levels was. + 0.0762 pg kg* a 0.30 pg kg?, +0.0877 pg kg' at
0.75 pg kg™* and + 0.103 pg kg™ at 1.20 ug kg*, with CC, = 0.42 pg kg™,
a=1%and CC, = 050 ug kg*, b = 1 % (see also Section 3, Other
Research). The applicability and ruggedness of the method were proved by

the performance of validation experiments.

Validation of an HPLC Method

A multi - resdue HPLC method with Photo - Diode Array (PDA)

detection was devel oped for the determination and confirmation of selected

32



File: 18854adc.doc

NSAIDs, namely: Salicylic Acid (SA), Oxyphenbutazone (OPB), Flunixin
(FLU), Carprofen (CPF), Niflumic Acid (NFA), Diclofenac (DC),
Phenylbutazone (PBZ), Mefenamic Acid (MFAS) and Vedaprofen (VDP).
The method was validated in plasma in a concentration range of
0.05-64 ng mi™,

The experimental approach was based on a fractional factorial
scheme. Potential outliers were not eiminated. The validation was
performed with underlying a- and b-error probabilities of 1 % each for the
calculation of the power curve and the critical concentrations CC, and CC,
(see also Section 3, Other Research). Table 2 summarizes the results
obtained. As expected, the in- house repeatability was found to be
independent of matrix influences since it did not decrease with increasing
content levels. The method is suitable for the screening and confirmation of
the aforementioned NSAIDs (with the exception of SA) in calf, bovine,
ovine, porcine and equine plasma. It was also demonstrated that the method
Is applicable to differently treated plasma samples in terms of sampling,
storing and thawing processes, to different matrix volumes and to samples
of calves and bovines fed on different feeding conditions (intensive or
extensve) and that it is independent of both operational and personnel
conditions. The critical concentrations CC, and CC, calculated for the

different analytes are sufficiently low to guarantee an efficient control.
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In-house In-house CC, CGCy
repestability” repeatability” (ug M) (ug M)
(%) (%)

SA 30; 30; 30 63; 41; 41 0.184 3.60
OPB 24; 22; 20 31; 27; 24 0.088 0.260
FLU 9,99 11; 10; 10 0.042 0.057
CPF 10; 10; 10 11; 12; 12 0.063 0.086
DC 7,77 10;9; 9 0.061 0.081
NFA 8;8;8 10; 10; 10 0.060 0.078
PBZ 18; 18; 18 24; 23; 23 0.086 0.184
MFAS 8;8;8 14; 10; 9 0.076 0.111
VDP 8,7, 7 99,8 0.064 0.084

a) The in-house repeatability and reproducibility are given for three different
concentration levels, i.e., 0.1, 1.0 and 32 pug mi™.

Development of a Method for the Determination of Acid Non - Steroidal

Anti - Inflammatory Drugsin Liver Usng HPLC

Endogenous interferences on the analytes are considerably stronger
in the extracts of liver samples than in those of other matrices. It was
therefore necessary to develop a special gradient allowing a satisfactory
separation of SA, PBZ, VDP, CPF, FLU, NFA, MFAS, Tolfenamic Acid
(TLF), Suxibuzone (SXB) and Flurbiprofen (FBP). In the framework of
such performance tests, the variances of peak areas, peak heights and
retention times were examined by ten - fold injections at Six concentration
levels for each analyte. These concentration levels were covered by the
previoudy determined working range of the instrument. Furthermore, the
peak shape (symmetry, half - band width, tailing) was assessed and
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long - term stability tests of the instrument performance and the standard

solutions were carried out.

Development of the Sample Pretreatment Method for Acid

Non - Steroidal Anti - Inflammatory Drugsin Liver

Literature scans showed that so far there is no multi - method
available for the pretreatment of acid NSAIDs. The development of a new
method included liquid - liquid and solid phase extractions, both allowing
for good recovery rates from standard solutions. Satisfactory recovery rates
from matrix samples have not yet been achieved, since the substances
under test are subject to very strong metabolization and are very unstable in

agueous solutions.

Development of a Method for the Determination of 4-Methylamino-

Antipyrine, Ramifenazone and Antipyrinein Liver Usng HPLC

A gradient method was developed to separate the target analytes
mentioned above. The variances of the peak areas, peak heights and
retention times were determined at five different concentration levels for
each analyte. The symmetry, tailing and half - band width of the peaks
were examined and the capacity, resolution and selectivity factors were
determined. Considerable retention time fluctuations were observed in the
long - term stability tests of the instrument, which led to further

maodifications of the chromatographic conditions.
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Development of the Sample Pretreatment Method for 4-Methylamino-

Antipyrine, Ramifenazone, Antipyrine and their Metabolitesin Liver

After investigating the solution and distribution behaviour of the
analytes from standard solutions, the optimized pretreatment steps were
applied to the matrix samples (liver, calf). Preliminary results showed
recovery rates of 60 to 80 %. Further examinations concerning the
reproducibility data, sensitivity ranges and an adaptation of the method to

other compartments or species are still to be performed.

Development and Optimization of an ELISA Multi - method for the

Extraction of Anilinic, Phenolic and Resorcinolic b-agonists from Different

Bovine Matrices

The smultaneous extraction of different types of b-agonists with an
organic solvent under alkaline conditions is rather ineffective, especially
with respect to resorcinolic compounds like Terbutaline. Acidic pH values
provide an almost uniform state of charge for the different types of
b-agonists. Under these conditions anilinic, phenolic and resorcinolic
b-agonists are positively charged allowing for the smultaneous extraction
with a polar solvent. Buffer solutions of different pH values were spiked
with Clenbuterol, Salbutamol and Terbutaline. Subsequently they were
cleaned (tert-butyl methyl ether) and extracted with different organic
solvents. All fractions were separately collected, dried, redissolved in
ELISA buffer and measured with the Biognost® “Bronchodilator” ELISA.

The optimized method was applied to bovine plasma and urine. Results
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showed that a ssmultaneous extraction of anilinic, phenolic and resorcinolic
b-agonists is possible using iso-Butanol at a pH value ranging
from 4.8 to 6.

Determination of the Cross - reactivities of Some b-agonist Compounds in
Nine Different Commercially Available ELISA Test Kits for

b-agonist Detection

In order to further expand the findings of the comparative ELISA test
kit study published in 1996, four further compounds were tested for their
cross - reactivities. The substances were diluted with the respective test
buffer at different concentrations. Cross - reactivities were determined
comparing the B/By - 50 % - concentration of the calibration standard with
the B/Bo - 50 % - concentration of the test standard. The results listed in
Table 3 show that all b-agonist test kits available on the European market
are able to detect Brombuterol, which has recently been misused as
b-agonist in certain Member States. The Biognost® “Clenbuterol” kit
provided the best results with respect to Clenisopenterol, Clenproperol and

Clencyclohexeral.
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Table 3. Cross- reactivities (in %) of b-agonists and b-antagonists in
different ELISA test kits

Test kit Brom-  Cleniso- Clen- Clency- Remarks
buterol  penterol  properol  clohexerol
Randox Clenbut 123 0.06 6.7 0 own clen-
standard
Randox Beta-Ago 80 0.04 8.9 0 own clen-
standard
CER Clenbuterol 119 0.04 5.8 0 own clen-
standard
CER Beta-Ago 82 0.01 59 0 own clen-
standard
Eurodiagnostica 194 0.01 6.5 0 own clen-
standard
104 0.02 13.1 0 salb-standard
kit
Eurokit (Genego) 72 0 94 0 own clen-
standard
80 0 10.5 0 clen-standard
kit
r-Biopharm 117 0 31.2 0 own clen-
standard
101 0 26.8 0 clen-standard
kit
Biognost Clenbut 49 94.8 76.7 91.2 own clen-
standard
Biognost Broncho 96 11 7 0 own clen-
standard
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Experiments on the Suitability of Bovine Hair for b-agonist Analys's

A method was optimized to extract Clenbuterol from the matrix. The
highest recoveries of Clenbuterol were found after a 60 min extraction with
a Dithiotreitol (DTT) solution. After nine successive washing steps, the
washing solution of samples contaminated with 4 pug g™ of Clenbuterol of
hair still produced positive results. The data of further washing experiments
of the hair samples showed that even more than ten consecutive washing
steps of incurred hair samples were still not enough to obtain a completely
Clenbuterol - free washing solution. These findings confirmed the
unsuitability of hair analysis for providing sound evidence of Clenbuterol
misuse in animal fattening since it is impossible to clearly differentiate
between incurred samples and samples contaminated only externally.
Nevertheless, hair analysis may be recommended for screening purposesin

the examination of live animals.

European Union - wide Survey on the Situation of the Anticoccidials and

Nitroimidazole Analyssin the Official Resdue Control Laboratories

A questionnaire was sent out to 36 laboratories in Germany and 28
laboratories in the EU Member States, including the NRLs and the CRLSs.
77% of the addressed laboratories responded (26 laboratories from
Germany and 23 laboratories from other Member States). As many as
61 % of the participants deemed Anticoccidial analysis to be of low
importance for their laboratories, while only two participants had a

different opinion. The majority (80 %) covered a spectrum of up to five
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compounds in their residue control programmes (only 20 % of all relevant
compounds). 82 % of the laboratories expressed a need for methodol ogical
improvement. More than 90 % of the laboratories declared their interest in
participating in interlaboratory studies or workshops. The general opinion
was that an improvement of this unsatisfactory situation in Nitroimidazole

and Anticoccidial analysis would be difficult to achieve.

Development of an ELISA Test for the Determination of 5-Nitroimidazoles

The developed ELISA tests are suitable for the screening for residues
of MNZ, DMZ, RNZ, lpronidazole and their metabolites in daughtered
animals. The residues of the 5-Nitroimidazoles and their metabolites are
extracted with an acidic medium from samples of daughtered poultry
(muscle, liver) and pig (muscle). Subsequently, the samples are hydrolyzed
with Protease, defatted with n-heptane and extracted again with tert-butyl
methyl ether and ethyl acetate. The obtained extract is subjected to the
ELISA measurement. The antibodies of the developed test system react
selectively with 5-Nitroimidazoles. All hydroxy - metabolites of the 5-
Nitroimidazoles can be detected sSmultaneousdy as wel. No
Cross - reactivities  with  2- or 4-Nitroimidazoles,  Nitrofuranes or
Benzimidazoles were observed. The metabolites account for 40-50 % of the
overall resdues, except for DMZ, where metabolites account for a much
higher percentage. A final validation of the tests is still to be performed.

Such tests are planned to be commercialized.
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3. Other Research

Development of a Statistically Based In - house Validation Concept

Previous validation concepts either neglect matrix - and time-
induced effects or consder them only to a limited extent. Therefore,
research during the last reference period concentrated on the development
of an in - house validation concept based on an uncertainty model which
takes into account matrix - and time - induced deviations. This concept
determines the in-house repeatability and reproducibility standard
deviation on the basis of the matrix, time and random measurement errors,
which can be calculated individually with the help of a mathematical model
and the underlying experiment design. In a first step the experiment plan is
drawn up on the bass of a random sampling scheme. The concept was
subsequently extended to include a fractional factorial experiment design,
which, apart from the calculation of the in- house repeatability and
reproducibility, also allows for the assessment of the influence of the
selected factors on the distribution of the measurement results. Thus, the
extended in - house validation concept also allows fundamental uncertainty
components to be determined, namely, matrix mismatch, run - bias and

random measurement error.

The laboratory bias, which obvioudy cannot be determined by this
concept, can be estimated afterwards with the help of the RSD of the
Laboratory in interlaboratory studies performed in the context of
proficiency tests. The still missing method bias can only be determined by
means of CRMs. With regard to the evaluation of a method' s efficiency the
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validation concept offers a number of advantages, i.e.: different matrices
can be covered by a single validation procedure provided that the required
sampling plans select factors and factor levels in a meaningful way; time -
induced deviations are covered as well; the validation procedure offers the
possibility of determining a critical concentration CC,, a method - specific
limit from which it can be assumed, with an underlying error probability a
for false positive decisions, that the analyte is present; furthermore, the
“power curve’ allows the probability of an analyte being detected within
the validated concentration range to be calculated; finally, a critical
concentration CC,, is determined at which the probability of not being able
to detect the true concentration (false negative rate) equals b. Hence, CCy
describes the true “ detection capability” of the method.

The newly developed concept was applied to two validation
experiments performed at the Berlin CRL, i.e., the determination of CAP in
muscle by GC-MS/NCI and the multi - resdue method for the
determination of NSAIDs in plasma by means of HPLC with PDA
detection. The practicability of the in- house validation procedure was
further corroborated by these two applications.

4. Quality Assurance

Proficiency Testing

Once an appropriate internal QC system has been implemented,

approved laboratories are authorized to perform official resdue controlsin
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accordance with Council Directive 96/23/EC. Such laboratories must be
integrated in an internationally recognized external QA and accreditation
system. Within this context laboratories must prove their competence by
regularly and successfully participating in appropriate proficiency tests
which are organized and/or recognized by NRLs or CRLs (Commission
Decison 98/179/EC). The Beta- Agonist Interlaboratory Studies 5/96 and
11/97 organized by the Berlin CRL is to be considered as a contribution to
the required external QC of the participating laboratories. They are in
particular intended to offer the laboratories an opportunity to objectively
check their routine methods for the detection of b-agonists. The studies
were designed in compliance with the International Harmonized Protocol
for the Proficiency Testing of (Chemical) Analytical Laboratories
(ISO/REMCO N 280) jointly elaborated by 1SO, International Union for
Pure and Applied Chemistry (IUPAC) and AOAC. The participants were
basically free to use an analytical method of their choice and to decide on
adequate number of replicates. It was, however, recommended to analyze
the samples for their possible b-agonist content with the help of the
laboratory’s routinely applied screening and confirmatory methods. The
detected residues of b-agonists had to be quantified. Furthermore,
participants were asked to give an outline of their sample preparation and
the analytical methods applied. For postive results the way of
identification of the detected substances and the criteria to be taken into
account had to be explained. Out of the 48 laboratories which declared their
participation in the Beta-Agonist Interlaboratory Study 5/96, 4
|aboratories submitted no results and 10 submitted only screening results.

As a consequence, only 34 laboratories could be integrated in the z-score
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evaluation. In 1997 a total of 44 laboratories declared their willingness to
participate in the Beta- Agonist Interlaboratory Study 11/97. Six
|aboratories submitted no results and 9 laboratories submitted only
screening results. The outcome of the Interlaboratory Study 5/96 revealed
that 23 % of the participants were unable to confirm Clenbuterol, especially
in liver, when present at concentrations below 1 pg kg™*. More than 80 % of
the laboratories failed to detect Salbutamol in the plasma sample which
contained both Salbutamol and Clenbuterol at the 1 pg kg level.
Compared with the results of the Interlaboratory Study 5/96, those of the
Interlaboratory Study 11/97 showed an apparent improvement of the
participants ability to quantify Salbutamol. However, in spite of the
extremely high concentration of the analyte, 7 % of the participants were
still unable to detect Salbutamol in urine, whereas 13 % of the participants
were unable to detect it in liver. More than 30 % of the laboratories could
not detect Cimaterol in the urine sample containing also Salbutamoal,

although the former was present at a concentration above 20 ug 1™

Since not all participants of the Interlaboratory Study 5/96 analyzed
both matrices and also because of the high number of false negative results
in this interlaboratory study, only 4 laboratories reached a high score, i.e., a
total of 5 satisfactory results. In the Interlaboratory Study 11/97, on the
other hand, there were only 2 laboratories which achieved the maximum

number of 3 satisfactory z-score results.

Satisfactory results had been achieved for Clenbuterol at high

concentration levels in liver and plasma for both z-score evaluation and

44



File: 18854adc.doc

false postive/negative rates (Interlaboratory Study 5/96). As regards the
analysis of Cimaterol in urine, an unacceptably high number of laboratories
(30 %, Interlaboratory Study 11/97) produced false negative results. Those
laboratories which were able to analyze Cimaterol in urine obtained more
or less satisfactory quantitative results in terms of z-scores. A weak point of
the European residue control laboratories seems to be the analysis of
Salbutamol. This becomes obvious not only from the rate of false negative
resultsin plasma (80 %, Interlaboratory Study 5/96), but also from the high
number of questionable and unsatisfactory results in liver and urine
(Interlaboratory Study 11/97). The results of both Beta-Agonist
Interlaboratory Studies confirmed that proficiency tests are an
indispensable tool for external QC. The evaluation of the two studies
revealed on the one hand a good performance of some participating
|aboratories, on the other hand a high number of false negative results
produced by European residue control laboratories. This underlines the
need for further cooperation supported by interlaboratory studies to be

carried out at regular intervals.

Collaborative Study

During the 1996-1998 reference period the Berlin CRL successfully
participated in the collaborative study Sulphonamidesin Meat organized by
the Chemische Landesuntersuchungsanstalt Freiburg (Germany) on behal f
of the Working Group acting on the basis of Article 35 of the
L ebensmittel - und Bedarfsgegensténdegesetz (LMBG).
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Standards, M easurements and T esting Programme

The Berlin CRL participated in the EU DG XII SMT programme
Certification of Clenbuterol in Bovine Eye (certification campaign held in
spring 1998) organized by the Bilthoven CRL. The results of the
measurements, including the required quality data, were submitted.

5. Technical and Scientific Support to NRLsand Third Countries

Analytical Support

During the 1996-1998 reference period the Berlin CRL carried out
confirmation analyses of CAP and b-agonists in samples submitted by the
NRLs of Austria, Portugal and Cyprus. Technical advice was given to a
number of NRLs with regard to analytical questions concerning the
confirmation analyses of CAP and b-agonists.

Training

The Berlin CRL provided training support to several scientists from

EU Member States and from third countries.

Standard Substances

The provision and distribution of standard substances to the NRLs in
charge of the substance groups assigned to the Berlin CRL has been

extended during the reference period. The number of reference standards
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provided by the Berlin CRL increased to a total of 312 substances, some of
which had especially been synthesized upon request of the CRL. During
this period a total of 408 reference standards was shipped to laboratories in

Germany, other EU countries and third countries.

6. Technical and Scientific Assistance to the European Commission

Working Groups of the European Commission and the European Council

In several working groups the members of the staff of the Berlin
CRL contributed to the redrafting of the EU legidation on resdue control
and provided assistance in reviewing the criteria for resdue detection
methods in the framework of the revison of Commission Decison
93/256/EEC. The Director of the Berlin CRL actively participated in the
working group Risk Assessment of Hormonal Growth Promoters. He was
also one of the experts involved in several missions of the Food and
Veterinary Office, Dublin, as regards the inspection of residue control
systems in third countries, namely, Evaluation on Residue Control in Meat
(USA, 3-14 November, 1997), Evaluation on Residue Control in Meat
(Canada, 5-14 May, 1998) and Evaluation on Residue Control in Meat,
Milk, Dairy Products, Aquaculture Fish and Game Meat (USA, 20 July -
1 August, 1998).
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7. Workshops and Scientific Events

CRL Workshop on the Esablishment of Reference Methods, Berlin
(10-12 December, 1997)

The workshop was attended by 27 scientists from 23 NRLs of the
Member States. At present the confirmation of all positive findings for
banned substances by reference methods required by Article 15 of
Directive 96/23/EC cannot be fulfilled. Thisis above all due to the lack of
methods meeting the criteria formulated in the provisons of Commission
Decisions 93/256/EEC and 93/257/EEC as well as to the inadequacy of

some of these criteria.

With the purpose of protecting consumers from unacceptable health
hazards as well as preventing market distortions it is of vital importance to
ensure analytical quality, to guarantee a comparable, reliable control of
established threshold levels and to discourage the use of banned substances.
Validated analytical methods and/or reference methods are a prerequisite to
achieve these objectives. Therefore, the workshop aimed at discussing a
harmonized approach for developing, evaluating and applying reference
methods in order to contribute to the implementation of the new residue
control Directive. Participants expressed their concern that at present the
impact of Article 15 of Council Directive 96/23/EC in connection with the
Commission Decisions 93/256/EEC and 93/257/EEC severely endanger the
implementation of the residue control system in the European Union.
Participants stated that the validation of analytical methods and the

establishment of reference methods in accordance with the Commission
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Decisions 93/257/EEC and 93/256/EEC can be hardly achieved. The
revision of these two decisions is therefore urgently needed. Methods for
the control of banned substances must also be validated copying with
minimum validation limits to assess the performance level of such
methods. The assessment of the reliability and comparability of methods
mainly depends on their error probabilities (false postive and false
negative results). The establishment of maximum tolerable error
probabilities for the different levels of analytical methods (screening,
confirmatory, reference) should be a political decison. The empirical
determination of these error probabilities forms an integral part of the entire
validation process. An agreed framework for the establishment of reference
methods with regard to the provisons of Article 15 of Council Directive
96/23/EC as drafted by the four CRL s is necessary.

All participants agreed that the accepted framework has to be
integrated in a new Commission Decison laying down detailed rules for

routine and reference methods. This decison must also include the above
mentioned minimum validation limits and the definition of tolerable a and

b errorsfor the different levels of analytical methods.

3rd International Symposium on Hormone and Veterinary Drug Resdue
Analyss, Bruges (2-5 June, 1998)

Collaborating in the Scientific Committee of the 3rd International
Symposium on Hormone and Veterinary Drug Residue Analyss, held in

Bruges (Belgium), 2-5 June, 1998, and acting as a session chairman, the
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Director of the Berlin CRL supported the preparation of this event. Some

scientific results of the CRL research activities were also presented.

50



File: 18854adc.doc

V. Activities of the Community Reference Laboratory at the
| stituto Superiore di Sanita (1SS)

Viale Regina Elena 299, Rome, Italy
Phone: + 39 06 4990 2052; Fax + 39 06 4990 2366; E-mail: crl@issit or

caroli @iss.it; Home page: http://www.iss.it

1. General

The ISS is the main Italian institute of technical - scientific research,
control and advice in public health. Founded in 1943, it has become since
1978 the technical and scientific body of the ltalian National Health
Service. It isunder the authority of the Minister of Health and it has its own
structures, particular rules and scientific autonomy. Its role within the
Italian health system isto promote public health through scientific research,
surveys, controls and analytical tests in the different fields of health
sciences, namely, drugs, environment, food safety, health services planning
and evaluation and infectious and non - infectious pathology. The Ingtitute

cooperates with the major international organizations.

The CRL for Reddues at the Istituto Superiore di Sanita
(ISS-CRL) is responsible for five broad categories of chemicals, namely
trace elements, organochlorine and polychlorobiphenyl compounds,
carbamates and pyrethroids and organophosphate compounds. The
ISS-CRL consists of twelve people, four of which are on the regular staff of
ISS and eight are hired.
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2. Method Development

In continuation of the steps already taken in the previous period and
as prescribed by the mandate assigned to the ISS-CRL, particular attention
was devoted to improvement of analytical approaches already in use and
the development of novel ones. In this context, extraction and separation of
pesticide resdues from fatty matrices on the basis of non - instrumental
techniques were further developed. In the new approach, the classcal
separatory funnel n-hexane/acetonitrile partition step for the said separation
was replaced by a solid matrix partition. In addition, the use of a small
cartridge of glica-C18 on line with the partition step allowed for the
removal of most of the fatty material and the recovery of organochlorinated
pesticide resdues. The method offered some advantages when compared to
classical approaches, i.e., reduced solvent volumes, absence of emulsions
and use of disposable items. The performance of the method was compared
to that of instrumental techniques, such as Size- Exclusion
Chromatography (SEC). Using the same approach of extraction of residues
from materials dispersed over a large- surface matrix, an innovative
selective extraction of organophosphate and pyrethroid pesticide residues

from milk was also undertaken.

As regards milk, also the obtainment of baseline figures for a number
of essential and potentially toxic elements was considered compulsory for
the assessment of the nutritional integrity of this fluid as well as of its
conformity with general health requirements. Recommendations were
recently issued on desirable concentration ranges of essential nutrients and

acceptable non - toxic levels of inorganic polluting agents. In addition to
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this, it became clearly evident over the last few years that there is a keen
need to ascertain the binding form, i.e., the particular species of a chemical
element in a given matrix. Only when this information is available, in fact,
one can formulate assumptions about its mobility, resorption,
bioavalaibility, accumulation and toxicity. For the purpose of speciation
studies, therefore, it was decided to combine Inductively Coupled Plasma
Atomic Emission (ICP-AES) or Mass Spectrometry (ICP-MS) and HPLC
and to apply the coupled techniques to detect the chemical forms under
which some elements of primary importance, such as Al, Ba, Cd, Co, Cr,
Cu, Fe, Mg, Mn, Ni, Pb, Pt, Sr and Zn are present in milk. This allowed for
the assessment of the overall intake of the elements of interest as well as of
their bioavailability as a function of diet. In the ultimate, this was deemed
to facilitate the identification of possible states of undue exposure and the

interpretation of the metabolic fate of toxic trace el ements.

On the basis of these data, it was possible to reach some interesting
general indications, i.e.: i) elements such as Ba, Bi, Cd, Li, Mn, Mo, Pb, Tl
and Zn appeared to be equally distributed among components with high
(e.g., Bovine Serum Albumine, BSA) as well as with low (e.g., lactose,
mineral salts, citrates.) molecular weight components. A second group of
elements, containing Ca, Cu, Sr and especially Mg were bound preferably
to low molecular weight components; ii) the second consideration centered
on the diversfication in the element contents of the various
chromatographic fractions. The results obtained support the view that the
major portion of the total amount of each of the elements tested is

contained in the firsg (proteins having a molecular weight around
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20,000 Da) and fifth chromatographic fractions (substances with a
relatively low molecular weight, i.e., mineral salts). The present findings
can contribute to clarify some problems as regards the metabolic fate of

important essential and potentially toxic trace el ementsin milk.

3. Other Research

An investigation was undertaken to ascertain the average levels of a
number of key elementsin several types of honey with special regard to the
influence of the various processing steps. Honey is a natural sticky material
elaborated out of the nectar of flowers and of plant secretions in the honey
sac of bees. The nectar is collected, transformed, combined with proper
substances by bees and stored in honeycombs where ripening occurs. The
chemical composition of nectar may depend on the botanical species,
although the percentage amount of constituents is generally given by
ca. 81 % carbohydrates, ca. 18 % water and ca. 1 % proteins, aminoacids,
vitamins, organic acids and minerals all together. Four types of samples
were considered useful for the purpose of this study, namely freshly
collected, sealed, extracted and ripened honey. The so - called freshly
collected honey is the nectar picked up by the bees, concentrated and
enriched with enzymes from glandular secretions and stored in the
hexagonal cells of the honeycomb. At this step the water content is around
70-80 %. The ventilation produced by the beating of bee wings makes
humidity decrease down to 17-18 %. The cells are then capped with a thin
layer of wax (honey is now named sealed). The frames are subsequently
withdrawn from the beehives, the wax removed and the honey insde

collected after dow centrifugation and filtration (extracted honey). In the
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last phase the honey is stored in a steel container and kept a few days until
complete maturation (ripened honey). During this period of time, the
scattered exogenous particolate gets to the surface of honey and is

afterward removed.

Samples of sunflower honey at different stages of production were
collected in an uncontaminated area near Siena (ltaly). This area is
generally consdered to be relatively unpolluted as it is far from large
industrial plants and major railways and highways. Different types of
honey were analyzed to determine their content in As, Cd, Cr, Cu, Fe, Mn,
Ni, Pb, Pt, Sn, V and Zn. On the one hand, this work aimed as ascertaining
and quantifying inorganic contaminants in honey which are potentially
hazardous to the environment and human health; on the other hand, the lack
of CRMs for trace elements in a host matrix of honey prompted the
Investigation also in view of the possible launch of a certification project
for the production of a new CRM based on this matrix . In order to obtain a
more homogeneous and fluid material suited to the analysis, samples of
ca. 10 g of honey were put into carefully decontaminated glass containers,
precisely weighed and added with 5 g of high purity deionized water. This
mixture was then heated up to 50 °C and sonicated. Subsamples of ca. 1.8 g
of this viscous solution were transferred into the microwave teflon vessels,
weighed and digested. In order to check the possible release of analytes
from these containers, blanks were prepared following the same procedure

adopted for the samples.
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Plasma - based techniques were employed in the determination of
trace eements in honey samples, namely ICP-AES, Quadrupole
(Q) ICP-MS and High Resolution (HR) ICP-MS (depending on the actual
concentration of each element). In particular, As, Cd, Cr, Ni, Pb, Pt, Sn and
V were determined by Q-ICP-MS and HR-ICP-MS, Cu by the three
methods, Fe by ICP-AES and HR-ICP-MS and Mn and Zn by
|CP-AES only. The accuracy of measurements was tested by including in
the analytical runs the Bureau Communautaire de Référence (BCR) CRM
191 (Brown Bread), i.e, the only CRM available with a matrix of
carbohydrates. The ranges ascertained were as follows (in ng/g):
As < 0.50-0.70; Cd < 0.50-0.74; Cr, 1.03-3.93; Cu, 127-216; Fe, 191-651;
Mn, 223-580; Ni, 17-49; Pb, 3.20-186; Pt < 0.50; Sn < 4-27; V, 1.22-1.94;
and Zn, 565-1144.

On the basis of these findings, there is no doubt that a major
difficulty in the obtainment of reliable data was the heterogeneity of the
raw material, as also highlighted by the significant differences in
concentrations noted when testing more subsamples from the same raw
mass. Sample dissolution in water certainly mitigated such heterogeneity
and facilitated manipulation, but without overcoming completely the
problem. Furthermore, as regards the possible preparation of a
honey - based multidemental CRM, this can be successfully undertaken

once the difficulties caused by matrix heterogeneity are solved.

It is worth mentioning in this context that contamination of honey

from trace elements can occur in many different ways, not always easly
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recognizable. A major cause for this fact is due to the acidity of honey
(pH 3.5-4). Under such conditions, metal release can occur during the
centrifugation and ripening steps which are generally performed in stainless
stedl containers, asisthe case of Pb. Similar considerations can be made in
the case of Sn, the presence of which can be traced back to the release of
the metal from the lid of the glass pot where honey is stored. The
preliminary findings of this investigation were presented as an invited
key - note lecture at the Deauville Conference 6th Symposum on
Analytical Sciences (Valencia, 24-26 June, 1998) and are now beng
published as a full paper in Talanta.

4. Quality Assurance

A partial repetition of Phase 1.2a of the ongoing QA Programme for
Trace Element Determinations was carried out in consequence of the
relatively unsatisfactory performance of the former run. Participants were
asked to analyze As, Cd, Hg and Pb in known and unknown solutions
enriched with salts to smulate an acidic digestion of real meat sample.
Results of this trial were evaluated and discussed during the third
Workshop on Trace Elements held in Rome, 13-15 November, 1997.

A further step (Phase 2.1a) in the conduct of proficiency tests for
trace elements was also undertaken. The purpose of this phase, of greater
difficulty when compared to the previous ones, was the assessment of the
capabilities of each laboratory in the analysis of As, Cd, Hg and Pb in real
meat samples. The entire process of meat pretreatment (digestion,

homogenei zation, dilution and bottling) was under the sole responsibility of
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the Rome CRL in order to eliminate, at this stage of the proficiency testing,
all possible differences in the final product which could arise from specific
procedures in use at each NRL. The stock solution thus obtained was
subdivided into four aliquots, three of which were spiked with known
amounts of As, Cd and Hg. Finally, after appropriate coding, one bottle
from this set was randomly selected and shipped together with a bottle of
the unspiked solution to each participant. Results and their atistical
evaluation were discussed during the above mentioned Workshop.
Different kinds of sample pretreatment were compared in order to assess
the mogt effective matrix destruction procedure. Pilot analyses were carried
out by plasma-based spectrochemical techniques to quantify the
concentrations expected for the elements under test in the original meat
mass. Results showed that several laboratories experienced some
difficulties in the analysis of pre - digested samples. The same participants
supplied unsatisfactory results even in the case of solutions enriched with
salts to smulate an acidic digestion of real meat samples, where the
pre - established concentration values were much higher than those of the
really digested samples. Thus, it was decided to repeat Phase 1.2a in order
to reassess the laboratory performances. At the same time it was decided to
start Phase 2.2a concerning the quantification of the As, Cd, Cu, Hg and Pb
levelsin freeze - dried bovine muscle. At this stage, the collaboration of the
IRMM was requested for the production of this material. It was also
decided that these two parts of the exercise should be conducted at the

same time.

58



File: 18854adc.doc

Another proficiency test exercise for organochlorine pesticides was
also organized. Solutions of 15 chemicals in soya oil were prepared at
concentrations in the vicinity of 0.05 mg kg™. The participating laboratories
received two glass ampoules containing the spiked soya oil and the blank
soya oil, respectively, and they were asked to carry out two replicate
determinations of the concentrations of the 15 compounds in the spiked oil.
An ampoule containing a concentrated standard solution of the 15
compounds in iso-octane was also supplied to be used for quantification. A
workshop was organized and held in 17-19 October, 1996, to discuss and
evaluate the results. A report was produced, containing the data as supplied
by the NRLs together with some statistical evaluation. After the discussion
had during the workshop the laboratories reconsidered their own results and
introduced some amendments arising from merely trivial errors, such as
typing, calculation and the like. A new report was then produced to include
the definitive results of the second proficiency test on organochlorine
pesticide residues in oil solution. This was circulated among the

participants.

The samples for the third exercise on organochlorine compounds
were prepared and shipped to the participating laboratories. Unknown
organochlorine pesticide residues have to be determined in two spiked soya
oils and two iso-octane solutions, both at two different levels of

concentration.
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5. Technical and Scientific Support to NRLsand Third Countries

The most recent literature references were scanned in order to update
the Data Bank of Analytical Methods for Chemical Elements. The greatest
care was devoted to the elaboration, for each method, of a short text
highlighting the novelty brought about by the study and to the
harmonization of key words for quick and unambiguous retrieval of
subgroups of papers, technical reports and other published material. The
same approach was followed to expand the section of the Data Bank
devoted to Organochlorine Compounds in Fatty Matrices. The information
contained therein was made available to all interested NRLs. The computer
software designed to host the Data Bank was further optimized in order to
make it even more flexible and interactive. In this context, all the fields to
be filled in by data were further expanded in order to contain detailed
information of value to the users. Moreover, it was possible to move across
the various fields of the Data Bank more easly than in the case of the

previous version.

The NRLs supplied the methods they used for the determination of
organochlorine residues in fatty material. Methods were collected as given
and arranged in a Handbook entitled Collection of Methods for the
Determination of Organochlorine Compounds in Foods of Animal Origin.
This was distributed to each participating laboratory prior to the second
Workshop on trace organics held in Rome, 17-19 October, 1996.
Subsequently, the participating laboratories were invited to produce a new
verson of their own methods. It was also agreed to present future

contributions on a floppy disk usng a Winword format. A revised edition
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of the Handbook of the methods will be produced and circulated by the end
of the year. The Handbook of Methods was made available, upon request,

to the Ministry of Agriculture of the Kingdom of Morocco.

In the case of trace e ements, the current version of the Handbook on
the Analytical Methods for Trace Elements in Use at NRLs was expanded
and updated. In particular, a new section with additional information on
CRMs currently employed by NRLs was included. Subsequently, the
revised version of the Handbook will be supplied to the NRLs for further

comments and remarks.

6. Technical and Scientific Assistance to the European Commission

In the light of the mandate assigned by the Council Directive
96/23/EC, the Rome CRL actively cooperated with the EC in projects for
the certification of trace elements in candidate CRMs as undertaken in the
frame of the SMT Programme. These were as follows. CRMs 609, 610,
611 and 612 (Trace Elements in Groundwater); CRM 185R (Trace
Elements in Bovine Liver) and CRM 278R (Trace Elements in Mussel
Tissue). The first project was completed in June 1997, while the other two

were concluded in December 1997.

Coordination meetings of the four CRLs for Residue Analysis took
place in Brussels on 24 October, 1996; 27 November, 1996; 14 January,
1997; 12 March, 1997; 27 May, 1997; 4 September, 1997 and 29 May,
1998.
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The ISS-CRL also participated in the meetings of the OECD Panel

for GLP held in Paris, 4-5 March, 1997 and 27-28 January, 1998.

7. Workshop and Scientific Events

1)

2)

3)

4)

5)

6)

Training Course on Applied Toxicology, Milan, 8 October, 1996 (one
oral contribution on analytical techniques for pesticide determination).
Second Workshop on Quality Assurance of Organochlorine
Compounds Determination, Rome, 17-19 October, 1996 (organization
and conduct of the meeting to assess the performance of the NRLs in
the frame of the second exercise on proficiency testing for the
determination of organochlorine compounds).

Principles of Good Laboratory Practice and Performance of
I npections, Rome, 30-31 October, 1996 (organization and conduct of
a course aimed at training GL P inspectors).

Food Quality Assurance in Chemical Laboratories, Rome, 5-6
November, 1996 (one oral contribution on analytical QC for
pesticides).

Accreditation of Laboratories. from Theory to Practice, Bari, 21
February, 1997 (one oral contribution on analytical QC for trace
elements).

Fourth National Conference Associazione Italiana per 1o Studio degli
Elementi in Traccia negli Organismi Viventi (AISETOV) Biological
Role of Trace Elements, Rome, 20-22 March, 1997 (one ora

contribution on analytical QA for trace elements).
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Seventh International Symposium on Biological and Environmental
Reference Materials, Antwerpen, Belgium, 21-25 April, 1997 (one
oral contribution and one poster on CRMs).

VIII Hungarian - Italian Symposium on Spectrochemistry, Analytical
Techniques in Environmental Chemistry, Debrecen, Hungary,
29 June-4 July, 1997 (organization of the conference with
presentation of two contributions on the role of the Rome CRL in the
analysis of resdues in matrices of animal origin as well as on the
importance of CRMsin environmental chemistry).

X1l National Congress on Analytical Chemistry, San Martino al
Cimino (Viterbo), 7-11 September, 1997 (one oral contribution on
analytical QA for trace elements).

Principles of Good Laboratory Practice and Performance of
I nspections, Rome, 5-6 November, 1997 (organization and conduct of
a course aimed at training GL P inspectors).

Third Workshop on Quality Assurance of Trace Elements
Determination, Rome, 13-15 November, 1997 (organization and
conduct of the meeting to assess the performance of the NRLs in the
frame of the third exercise on proficiency testing for the determination
of trace elements).

1998 Winter Conference on Plasma Spectrochemistry, Scottsdale
(USA), 5-10 January, 1998 (collaboration to the organization of the
conference and one oral contribution on the importance of CRMs in
environmental chemistry).

Firs International Conference on Trace Element Speciation in

Biomedical, Nutritional and Environmental Sciences, Munich
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(Germany), 4-7 May, 1998 (collaboration to the organization of the
conference and one oral contribution on the speciation of elementsin
milk).

Quality Performance in Chemical Laboratories, Marghera (Venezia), 1
June, 1998 (one oral contibution on analytical QA for trace e ements).
National Congress of Quality Assurance, Grottaferrata (Roma), 18-19
June, 1998 (one oral contribution on analytical QA for trace
elements).

Deauville Conference 98 - 6th Symposium on Analytical Sciences,
Valencia (Spain), 22-24 June, 1998 (collaboration to the organization

of the conference and one oral contribution on the analysis of honey).
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V1. Annexes

Annex 1 - Publications, Reports and Other Informative Material

Publications, Reports and Other Informative Material of the
RIVM-CRL

1)

2)

3)

4)

5)

R. Baldwin, R. A. Bethem, R. K. Boyd, W. L Budde, T. Cairns, R. D.
Gibbons, J. D. Henion, M. A. Kaiser, D. L. Lewis, J. E. Matusik, J. A.
Sphon, R. W. Stephany, R. K. Trubey, 1996 ASMS Fall Workshop:
Limits to Confirmation, Quantitation and Detection, J. Am. Soc. Mass
Soectrom., 8 (1997), 1180-1190.

P. Gaspar, G. van Vyncht, G. N. Kramer, L. A. van Ginkd, C.
Dirscherl, G. Maghuin - Rogister, Preparation of Lyophilized Bovine
Liver Samples Containing Trenbolone Residues, Symposium BERM-7,
Antwerpen, 1997, 11-6.

R. C. Schothorst, Validation of Analytical Chemical Methods and
Quality Assurance, In: Proceedings of the EU-workshop, Bilthoven, 8-
12 May, 1995, Bilthoven, 1996, ISBN 90-6960-061-7.

R. W. Stephany, L. A. van Ginkel, European Union Community
Reference Laboratories for Regulatory Residue Analysis of Food of
Animal Origin, Abstract Book of the 2nd International Symposium of
the Latin American and Caribbean Section of AOAC International,
1997, 31-32.

R. W. Stephany, L. A. van Ginkel, New Developments in Analytical
Methods for the Detection and Identification of Anabolic Compounds,
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11)
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Abstract Book of 2nd International Symposium of the Latin American
and Caribbean Section of AOAC International, 1997, 39.

R. W. Stephany, L. A. van Ginkel, European Union Community
Reference Laboratories for Regulatory Residue Analysis of Veterinary
Drugs- A Strategic Tool, In: (RIVM) Annual Scientific Report,
1995- 1996, 97-98, ISBN 90-6960-063-3.

R. W. Stephany, L. A. van Ginkd, European Union Regulatory
Resdue Analysis of Veterinary Drugs. A Strategic Approach,
Proceedings of the 209th ACS Meeting ACS Symposium Series, (Eds.,
W. A. Moats, M. B. Medina) 1996, 22-30, ISBN 0-8412-3419-1.

S. S Sterk, L. A. van Ginkd, R. W. Stephany, Evaluation and
Validation of Multi - residue Procedures for Anabolic Compounds, In:
Proceedings of the EU-workshop, Bilthoven, 20-23 May, 1996.

S. S. Sterk, L. A. van Ginkd, R. W. Stephany, R. C. Schothorst, The
Use of Thin Layer Chromatography and Gas Chromatography - Mass
Spectrometry in Multi - residue Analysis of Anabolic Compounds in
Biological Samples, Proceedings of the EU-workshop, Bilthoven,
8-12 May, 1995, ISBN 90-6960-061-7.

S. S. Sterk, F. van Tricht, A. van Soeren - Kieft, H. Herbold, R. W.
Stephany, L. A. van Ginkel, Bank of Reference Samples of Blank
Urine from Livestock, Fresenius J. Anal. Chem., 360 (1998),
454-455.

S. S. Sterk, F. van Tricht, A. van Soeren - Kieft, H. A. Herbold, R. W.
Stephany, L. A. van Ginkel, Bank of Reference Samples of Blank
Urine, Symposium BERM-7, Antwerpen, 1997, 11-14.
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A. A. M. Stolker, M. A. Sipali - Marques, P. W. Zoontjes, L. A. van
Ginkd, R. J. Maxwell, Supercritical Fluid Extraction of Residues of
Veterinary Drugs and Growth - promoting Agents from Food and
Other Biological Matrices, Seminars in Food Analysis, 1, (1996),
117-132.

A. A. M. Stolker, P. W. Zoontjes, L. A. van Ginkd, R. J. Maxwell,
Comparison of a Liquid Extraction and a Supercritica Huid
Extraction for the Analysis of Gestagens in Samples of Bovine Fat,
Proceedings of the 19th International Symposium on Capillary
Chromatography and Electrophoresis, 1997, 662-663.

L. A. van Ginkd, Visit Report, Finland NRL (National Veterinary and
Food Research Ingditute), Helsnki, 19 March, 1996, CRL-ARO
Document no. 389002 040, 4 pp.

L. A. van Ginkel, Vist Report, Sweden NRL (National Food
Adminigration), Uppsala, 18 March, 1996, CRL-ARO Document
no. 389002 041, 4 pp.

L. A. van Ginkel, Vist Report of the Spanish National Reference
Laboratory Instituto de Salud Carlos 111, 13 February, 1997, CRL-ARO
Document no. 389002 056, 4 pp.

L. A. van Ginkdl, C. Dirscherl, N. F. Cunningham, R. J. Heitzman,
Certification of the Individual Diethylstilbestrol Mass Fractions in
Two Lyophilized Bovine Muscle RMs, MAT Report, 26 February,
1997, 27 pp.

L. A. van Ginkd, M. O'Keeffe, C. Dirscherl, N. F. Cunningham, The
Certification of the Zeranol Mass Fractions Lyophilized Bovine
Muscle, Liver and Urine, MAT Report, 29 April, 1997, 57 pp.
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L. A. van Ginkdl, R. W. Stephany, Third Six Months Progress Report
on EC contract MAT 1-CT94-0011, Hormones and Veterinary Drugs
in Farm Animals (Phase 2), December 1995 - May 1996, MAT-ARO
Report no. 574005 003, 8 pp.

L. A. van Ginkd, R. W. Stephany, Measurements and Testing -
Hormones and Veterinary Drugs in Farm Animals (Phase 2), Second
Annual Report on Contract MAT1-CT940011, December 1995 -
November, 1996, MAT-ARO Report no. 574005 004, 44 pp.

L. A. van Ginke, R. W. Stephany, Fifth Six Months Progress Report
on EC Contract MAT 1-CT94-0011, Measurements and Testing -
Hormones and Veterinary Drugs in Farm Animals (Phase 2),
December 1996 - May 1997, MAT-ARO Report no. 574005 005.

L. A. van Ginkdl, R. W. Stephany, Sixth Six Months Progress Report
on EC Contract MAT 1-CT94-0011, Measurements and Testing -
Hormones and Veterinary Drugs in Farm Animals (Phase 2), June
1997 - November 1997, MAT-ARO Report no. 574005 006.

H. A. Herbold, A. J. Kieft, S. S. Sterk, L. A. van Ginkel, Analysis of
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Annex 2 — Audits

Auditsof the RIVM-CRL

1)

2)

3)
4)
5)
6)

CRL audited by STERLAB (45001 EN accreditation), 9 October,
1996.

CRL audited by STERLAB (45001 EN accreditation), 15 October,
1997.

CRL audited by VHI, GLP/OECD, 5-16 January, 1998.

Evaluation on Resdue Control Meat, USA, 3-14 November, 1997.
Evaluation on Residue Control Meat, Canada, 5-14 May, 1998.
Evaluation on Resdue Control Meat, Milk, Dairy Products,
Aquaculture Fish and Game Meat, USA, 20 July-1 August.

Audits of the CNEVA-LVM-CRL

1)

2)

Ingtitut Scientifiqgue de la Santé Publique Louis Pasteur, Brussds,
Belgium, 28 May, 1997.
Staatliches  Veterinaruntersuchungsamt  Hannover,  Hannover,
Germany, 18 June, 1997.
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Audits of the BgvVV- CRL

1)

2)

3)

4)
5)

The State Laboratory, Abbotstown, Castlenock, Dublin, Ireland, 9-10
April, 1997

The Centra Meat Control Laboratory, Abbotstown, Castlenock,
Dublin, Ireland, 10-11 April, 1997.

Evaluation on Resdue Control Meat, USA, 3-14 November, 1997.
Evaluation on Residue Control Meat, Canada, 5-14 May, 1998.
Evaluation on Resdue Control Meat, Milk, Dairy Products,
Aquaculture Fish and Game Meat, USA, 20 July-1 August.

Audits of the | SS-CRL

1)

SIAPA, Divisione delle Industrie Chimiche, Galliera , Bologna, Italy
2-3 December, 1997.

87



File: 18854adc.doc

Annex 3 - Organigrams and Staff

Organigram and Staff of the RIVM-CRL

R. W. Stephany, Director of the RIVM-CRL, Head of the Laboratory for
Residue Analysis.

L. A. van Ginkel, Deputy Director, Deputy Head of Laboratory for Resdue
Analyss, Research Leader, Head of Section of Veterinary Drugs and
Medicine.

H. P. van Egmond, Research leader, Head of Section of Natural Toxins and
Nitro Substances,.

S. S Sterk, Scientist, Deputy Research Leader, Responsble for the
Analytical Services.

H. A. Herbold, Senior Scienti<t.

M. Blokland, Scientis (since 12 May, 1997).

A. Kieft, Scientist (until 1 January, 1998).

B. Le, Scientist (snce 1 January, 1998).

P.L.W. J. Schwillens, Scienti<.

A. Spaan, Scientist.

A.A. M. Stolker, Scientist, Responsible for Scientific Assstance.

H. J. van Rossum, Scientist.

F.van Tricht, Scientis (until 1 January, 1997 ).

K.L.Wubs, Scientist.

P. W. Zoontjes, Scienti<t.

C. van de Kamp, Senior Documentalis, Literature Scientist.

M. Jonker, Literature Scientist, Responsible for Documentation Services.

R. Jansen, Information and Automation Manager (until 1 April, 1996).
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E. Sahertian, Information and Automation Manager (snce 1 May 1995).

G. Wilbers, Documentalist, Responsible for Maintenance and Updating
Databases.

A. Hulsbosch - Aalpol, Documentation Supporter (since 1 February,
1998).

J. ten Have, Documentation Supporter, Archiver (snce 1 February, 1998).
R. C. Schothor st, Respongble for QA/QC Infrastructure, QA/QC Officer.
A. van der Berg, QA/QC Officer.

A. M. Kartassamita, QA/QC Secretary.

E. van Tamelen, Management Assstant (since 1 June, 1997).

S. van Laer - van Zalinge, Management Assistant (until 1 April, 1997).

M. van Tuyl, Amanuensis, Logigtic Supporter.

I. Aitton — Huijsmans, Financial Contract Supporter (until 15 May, 1998).

Organigram and Staff of the CNEVA-LVM-CRL

P. Maris, Director of the CNEVA-LVM-CRL.

J. P. Abgjan, QA/QC Officer.

V. Juban, QA/QC Officer.

B. Anger, Member of the Unit for Analysis of Antibacterial Substances by
HPLC.

N. Cadieu, Member of the Unit for Microbiological Analysis.

P. Couedor, Member of the Unit for Analysis of Antibacterial Substances
by HPLC.

R. Fuselier, Member of the Unit for Microbiological Analysis.

V. Gaudin, Member of the Unit for Microbiological Analyss.
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D. Hurtaud - Pessel, Member of the Unit for Analysis of Antibacterial
Substances by MS.

M. Juhel, Member of the Unit for Analysis of Antibacterial Substances by
HPLC.

A. Rault, Member of the Unit for Microbiological Analysis.

E. Verdon, Member of the Unit for Analysis of Antibacterial Substances
by HPLC.

J. C. Yorke, Member of the Unit for Analysis of Antibacterial Substances
by HPLC.

C. Marcault, Secretary.

C. Gervis, Secretary.

Organigram and Staff of the BgvVV-CRL

B. Julicher, Director of the BgVV-CRL.

D. Behrendt, Deputy Director, QA/QC Officer.

P. Gowik, Senior Scientist, Member of the Unit for Residue Analysis and
Pharmacokinetic Studies by HPLC and LC-MS.

A. Prel3- Weigert, Senior Scientist, Member of the Unit for Residue
Analysis and Pharmacokinetic Studies by GC and GC-MS.

L. Benesch - Girke, Scientist, Member of the Unit for Resdue Analysis
and Pharmacokinetic Studies by HPLC and LC-MS.

S. Hahnau, Scientist, Member of the Unit for Resdue Analysis and
Pharmacokinetic Studies by |mmunoassay.

V. Wessdling, Scientist, Member of the Unit for Residue Analysis and

Pharmacokinetic Studies by |mmunoassay.
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Ch. Wolf, Chemical Engineer, Member of the Unit for Residue Analysis
and Pharmacokinetic Studies by GC and GC-MS.

A. Hiller, Technician, Member of the Unit for Resdue Analysis and
Pharmacokinetic Studies by |mmunoassay.

B. Conradi, Trandator, Administrator.

S. Maidhof, Technician, Member of the Unit for Residue Analysis and
Pharmacokinetic Studies by HPLC and LC-MS.

B. Matthes, Technician, Member of the Unit for Resdue Analysis and
Pharmacokinetic Studies by |mmunoassay.

A. Neumarker, Technician, Member of the Unit for Residue Analysis and
Pharmacokinetic Studies by GC and GC-MS.

S. Rahn, Technician, Member of the Unit for Resdue Analysis and
Pharmacokinetic Studies by GC and GC-MS.

M. Schramm, Technician, Member of the Unit for Residue Analysis and
Pharmacokinetic Studies by HPLC and LC-MS.

H. Thurau, Technician, Member of the Unit for Resdue Analysis and
Pharmacokinetic Studies by HPLC and LC-MS.
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Organigram and Staff of | SS

S. Caroli, Director of the ISS-CRL, Director of the Analytical Chemistry
Section of the Applied Toxicology Laboratory.

A. Di Muccio, Scientist Responsible for Organic Compounds, Director of
the Section of Pesticide Residues of Applied Toxicology Laboratory (until
February 1998).

R. Dommar co, Scientist Responsible for Organic Compounds, Director of
the Section of Pesticide Residues of Applied Toxicology Laboratory (since
February 1998).

M. Alessandrelli, Scientist, Member of the Unit of Chemical Elements
(snce May 1998).

G. Amendola, Scientist, Member of the Unit of Chemical Elements (until
July 1998).

R. Cresti, Scientist, Member of the Unit of Chemical Elements (since May
1998).

S. D’llio, Scientist, Member of the Unit of Chemical Elements.

G. Forte, Scientist, Member of the Unit of Chemical Elements.

A. L. lamiceli, Scientist, Member of the Unit of Chemical Elements (until
April 1998).

R. Miniero, Scientist, Member of the Unit of Chemical Elements (until
April 1998).

P. Pelosi, Scientist, Member of the Unit of Organic Substances (until April
1997).
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M. Spagnoli, Scientist, Member of the Unit of Chemical Elements (since
May 1998).

M. Delle Femmine, Technician.

C. Ferreri, Technician (snce May 1998).

B. Galoppi, Technician (until April 1998).
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Annex 4 — Workshops

RIVM-CRL

Title Thyreostats in Farm Animals. Regulatory Residue Analysis within
the EU Member States

Date: 7-9 April, 1997

City: Bilthoven

Participants. 16 Representatives of the NRLs of the EU Member State, 3

observers, 4 co-organizers

Proceedings: published

CNEVA-LMV-CRL

Title : Quantitative Determination of 7 Penicillin Residues in Muscle
Tissue by HPLC

Date : September - October 1997

City : Fougeres

Participants. 17 Analysts from NRLs of the EU Member States

Title : Determination of Tetracycline Residuesin Pig Muscle Using LC-MS
(Electrospray)

Date : March 1998

City : Fougeres

Participants. 15 Analysts from NRLs of the EU Member States
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Title : Meeting of the NRLs, Anti - microbial Residuesin Food
Date : May 1998

City : Fougeres

Participants. 23 Representatives of NRLs of the EU Member States

BgVV-CRL

Title: Establishment of Reference Methods

Date: 10-12 December, 1997

City: Berlin

Participants. 27 Analysts from the NRL s of the EU Member States

ISS-CRL

Title Second Workshop on QC of Organochlorine Compound
Determinations

Date: October 17-19, 1996

City: Rome

Participants. 14 Analysts of the NRLs of the EU Member States

Title: Third Workshop on QC of Trace Elements Determinations
Date 15-17 November, 1997

City: Rome

Participants. 14 Analysts of the NRLs of the EU Member States
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Annex 5

STAATSTOEZICHT OP DE VOLKSGEZONDHEID

VETERINAIRE HOOFDINSPECTIE

ENDORSEMENT OF COMPLIANCE

WITH THE OECD PRINCIPLES OF
GOOD LABORATORY PRACTICE

Pursuant to the Netherlands GLP Compliance Monitoring Programme and
according to Directive 88/320/EEC the conformity with the OECD Principles of
GLP was assessed on 15-16 January 1998 at

National Institute of Public Health and the Environment (RIVM)
Laboratory for Residue Analysis (ARO)
European Community Reference Laboratory
Antonie van Leeuwenhoeklaan 9, Postbus 1
3720 BA BILTHOVEN, The Netherlands

It is herewith confirmed that the afore-mentioned test facility is currently
operating in compliance with the OECD Principles of Good Laboratory Practice in

the following area of expertise: Analytical Chemistry.

08 "'szh\%ijk, 16 March 1998
S \

>

N EAed

Ministry. 6f-Health, Welfare and Sport

State Supervisory Public Health Service
Veterinary Public Health Inspectorate

GLP Monitoring Unit

VHI 4
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Annex 6 - Glossary and Abbreviations

ANP
AISETOV

AOAC
ARO
BERM
BCR
BgVV

BSA

CAP

CPF

CMCL
CNEVA-LMV

CRL
CRM
DAD
DDT
DC
DMZ
EC

El
EEC
ELISA
EU
FAO
FBP
FDA
FLU
FPT
FTE
GC
GC-MS
GLP
HPLC
HPTLC

Annual National Plan

Associazione Italiana per 1o Studio degli Elementi in
Traccia negli Organismi Viventi

Association of Official Analytical Chemists
Analytisch Resdu Onderzoek

Biological and Enviromental Reference Materials
Bureau Communautaire de Référence
Bundesingtitut fir gesundheitlichen
Verbraucherschutz und Veterindrmedizin
Bovine Serum Albumine

Chloramphenicaol

Caroprofen

Central Meat Control Laboratory

Centre National d’ Etudes Vétérinaires et Alimentaires,
L aboratoire des M édicaments Vétérinaires
Community Reference Laboratory

Certified Reference Material

Diode Array Detector

Dithiotrertol

Diclofenac

Dimetridazole

European Commission

Electron lonization

European Economic Communities

Enzyme Linked Immuno - Specific Assay
European Union

Food and Agriculture Organization
Fluribiprofen

Food and Drug Administration

Flunixin

Four Plate Test

Full - Time Equivalent

Gas Chromatography

Gas Chromatography - Mass Spectrometry
Good Laboratory Practice

High Performance Liquid Chromatography
High Performance Thin Layer Chromatography
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IAC
ICP-AES

IRMM
SO

ISS
ITCVDR

IUPAC
JRC
LMBG
LC
LC-MS
MFAS
MRL
MS
MNZ
NFA
NRL
NSAID
OECD

OPB
PBZ
PDA

ppb
Q-ICP-MS

QA
QC
RAL
RFL
RIA
RIVM
RNZ
RSD
SA
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High Resolution - Inductively Coupled Plasma- Mass
Spectrometry

Immuno - Affinity Chromatography

Inductively  Coupled Plasma- Atomic  Emission
Spectrometry

Institute for Reference Materials and M easurements

I nternational Standardisation Organization

Igtituto Superiore di Sanita

International Technical Consultation on Veterinary Drug
Registration

International Union for Pure and Applied Chemistry
Joint Research Centre

L ebensmittel - und Bedarfsgegensténdegesetz

Liquid Chromatography

Liquid Chromatography - Mass Spectrometry
Mefenamic Acid

Maximum Residue Limit

Mass Spectrometry

Metronidazole

Niflumic Acid

National Reference Laboratory

Non - Steroidal Anti - Inflammatory Drugs
Organization for  Economic  Cooperation and
Devel opment
Oxyphenbutazone
Phenylbutazone

Photo - Diode Array
parts per billion
Quadrupole - Inductively
Spectrometry

Quality Assurance
Quality Control
Resorcylic Acid Lactone
Routine Field Laboratory
Radio Immuno - chemical Analysis
Rijkinstituut voor Volksgezondheid en Milieu
Ronidazole

Relative Standard Deviation

Salicyilic Acid

Coupled  Plasma- Mass
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SEC
SFE
SMT
SMZ
SOP
SXB
TLF
VDP
VPHI

Size - Exclusion Chromatography
Supercritical Fluid Extraction
Standards, Measurements and Testing
Sulfametrazine

Standard Operating Procedure
Suxibuzone

Tolfenamic Acid

Vedaprofen

Veterinary Public Health Inspectorate
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