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Minutes of the Workshop of the National Reference Laboratories (NRLs) - European Union 

Reference Laboratory for Chemical Elements in Food of Animal Origin (EURL-CEFAO) 

Rome 5 October 2012 

 

The EURL-CEFAO Annual Workshop was held in Rome on 5 October 2012. The representatives of 

the NRLs of the EU Member States, together with the representatives of NRL of Norway and Public 

Health Laboratory (NRL for feed and food) of Malta, were present. The representative of the 

European Commission, Dr Frank Swartenbroux, was also invited, but problems prevented him to 

leave Brussels. Similarly, Dr Maria Beatriz De la Calle, from the EURL-Heavy Metals and Dr 

Helena Lourenço of the INRB, IP/L-IPIMAR, Portugal, were not able to attend the meeting. 

The workshop was firstly announced by e-mail to all NRLs and to the European Commission on 22 

February 2012. The agenda of the meeting on the topics to be presented (Annex 1) was sent to all on 

21 September 2012. The list of the participants is included as Annex 2. All the representatives of the 

EU Member States were present at the event. 

 

The opening of the meeting  
 
The Director of the EURL-CEFAO, Dr Laura Ciaralli, introduced the meeting by welcoming the 

participants, in particular the new representatives of the NRLs, and the invited speakers. Giving a 

rough outline on the period since the last workshop, she explained that Dr Giordano had retired but 

still collaborated as external expert. Dr Ciaralli took this opportunity to thank her, underlining that 

her knowledge and experience is still very precious for the activity of the laboratory.  

Dr Ciaralli later on up-dated the participants on the state of the EURL-CEFAO accreditation status 

according to ISO/IEC 17025, enlarged with flexible scope, and to ISO/IEC 17043 as PT Provider. 

She explained that the transition to the Italian accreditation body ACCREDIA, according to Reg. 

(EC) No 765/2008 of the European Parliament, had been successfully achieved. In particular, she 

mentioned the two specific audits by ACCREDIA that confirmed both accreditation status. 

She also explained that the agenda had been changed since two people were not able to attend the 

workshop: Dr Swartenbroux was not present, due to the high workload linked to the methanol 

intoxication incident in the Czech Republic and Dr De la Calle, unfortunately had another 

engagement at the last minute and could not participate in the meeting. She informed that Dr 

Swartenbroux’s slides could anyway be found in the folders for participants. 
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She then added that she very much appreciated that Dr Sloth would share his experience on inorganic 

arsenic speciation. 

Then, she pointed out that this year the workshop had been organised differently from the past since 

suggestions, drawn from the 2011 questionnaires, had been taken into consideration. So, more 

practical topics had been chosen and two separate sessions, regarding Inductively Coupled Plasma 

Mass Spectrometry and Graphite Furnace Atomic Absorption Spectrometry (ICP-MS and GF-AAS), 

had been planned to give participants the opportunity to exchange their experience and the possibility 

to address analytical problems. At the end of her speech, she strongly encouraged everybody to 

actively participate in order to make these sessions really useful for everybody’s work.  

 

After her brief welcome, she introduced the first speaker in the agenda, Dr Jens Sloth of the 

National Food Institute, Technical University of Denmark, who shared his experience in: 

Arsenic speciation in food– emphasis on inorganic arsenic 

Dr Sloth started reminding that Arsenic (As) is an ubiquitous metalloid found in soils, groundwater, 

surface water, air, and consequently also in various food items. This element, he continued, is 

released into the environment from natural sources, such as volcanic activity and weathering of 

minerals, as well as from anthropogenic sources including ore smelting, burning of coal and the use 

of As-containing pesticides and growth promoters. Arsenic is bioaccumulated in the marine food 

chain and total arsenic concentrations, in the order of magnitude of mg/kg, is usually found in marine 

organisms. Furthermore arsenic have a complex chemistry, especially in the marine organisms, 

where more than 50 different naturally occurring As-containing compounds had been identified, 

comprising both organic and inorganic forms. In samples of terrestrial origin the total arsenic 

concentration is typically <0.2 mg/kg and the speciation pattern is less complex while in vegetable 

samples, inorganic arsenic usually dominates.  

For example, in meat and meat-products the total arsenic concentration is usually low (<0.02 mg/kg) 

but in certain cases concentrations up to 1 mg/kg had been reported (EFSA 2009). He continued 

remembering the audience that the various arsenic species have very different toxicities. The organic 

forms are mainly considered to be non-toxic, whereas inorganic arsenic is highly toxic and exposure 

might lead to severe adverse effects including cancer. So when considering food safety aspects of 

arsenic intake, emphasis is on the exposure to inorganic arsenic as recently reported in the scientific 

opinions on arsenic in food issued by the European Food Safety Authority (EFSA) in 2009 and the 

FAO/WHO Joint Expert Committee on Food Additives (JECFA) in 2011.  

Both evaluations had provided estimates of toxicological intake limits for iAs as a Benchmark Dose 

Level (BMDL), 0.3–8 μg·(kg·bw)-1·day-1 for cancers of the lung, skin and bladder as well as skin 
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lesions (EFSA BMDL1.0) and 2–7 μg·(kg·bw)-1·day-1 for lung cancer (JECFA BMDL0,5). Due to 

limited specific data on the content of iAs in food, several assumptions had been made on the basis 

of the total As content in the foodstuff. Hence, in both reports, an urgent need for further data on iAs 

in food commodities had been called upon in order to improve the background data for future risk 

assessment analysis.  

For example, total As present in fish is remarkably higher than in rice but speciation data had 

demonstrated that iAs is, on the other hand, of concern in rice and not in fish where As is mainly 

present as Arsenobetaine, a non toxic form.  

A recent Norwegian survey on wild caught fish showed very low concentration values of iAs, 

whereas in blue mussels, that are among the food considered to contain the highest quantity of iAs, 

data spread from few µg/kg to mg/kg.  

A Danish survey on various kind of rice and rice products showed high content of iAs in some 

samples: considering that a ML of 0.15 mg/kg is present in Chinese regulations and that a future EU 

limit is foreseen at about 0.2 mg/kg, rice crackers seems to be the food of major concern as in all the 

samples analyzed the content of iAs was higher than both limits.  

He then passed to present the most common analytical techniques for arsenic speciation analysis 

(SPE-HG-AAS; HPLC-ICP-MS). A CEN SPE-HG-AAS standard method was published this year 

following an in-house validated method in Denmark focusing on samples of marine origin. 

He then showed that in legislation CD 2003/100/EC on undesirable substances in animal feed there 

is first example of limit for iAs. In fact even if the maximum content is set for total As, a foot note 

requires that “Upon request of the competent authorities, the responsible operator must perform an 

analysis to demonstrate that the content of inorganic arsenic is lower than 2 ppm”. 

A collaborative trial on HPLC-ICP-MS is foreseen in 2013 in order to establish a CEN method for 

inorganic arsenic in foodstuffs of marine and plant origin. Briefly the method is based on sample 

treatment in waterbath at 90 °C for one hour; then, after centrifugation, you can apply the extracts to 

HPLC-ICP-MS. Waterbath was compared with microwave treatment and the results obtained 

showed that both methods were comparable and, since most laboratories did not have experience 

with microwave extraction, waterbath approach was preferred to determine iAs concentrations as 

cheaper.  

Finally he showed some example on other food items, focusing the attention on a Croatian survey on 

total As in honey. Results show content of total As up to 100 µg/kg, and the need to do a speciation 

study even in this food was suggested. 
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Then Dr Ciaralli introduced Dr Francesco Cubadda, Dept. of Food Safety and Veterinary Public 

Health of the ISS, and National scientific expert in the EFSA Network for Risk Assessment of 

Nanotechnologies in food and feed, who gave a presentation on the topic:  

Chemical elements in nanoform: an overview of analytical detection and risk assessment of 

engineered inorganic nanomaterials in food 

A growing attention is being paid towards nanomaterials in food since in the nanosized form, he said, 

the chemical and toxicological properties of a substance change with possible consequences for 

human health. 

He continued with an explanation of what is a nanomaterial. To have one dimension < 100 nm is the 

first characteristic that define them. In fact, nanoparticles are different from the corresponding bulk 

material in spite of the same chemical composition. Their small size, with a high proportion of non-

coordinated surface atoms, made them highly reactive. This has important consequences in terms of 

biological effects, e.g. the potential generation of free radicals and, therefore, a toxic response.  

A major analytical challenge, he explained, is the instability of nanoparticles in liquid suspension 

where primary particles tend to agglomerate, aggregate and interact with surfaces. 

He then explained that nanomaterials are present in nature or can be of anthropogenic origin and they 

may enter the food chain as contaminants at various levels. A different scenario is the one 

represented by the intentional use of nanomaterials (engineered nanomaterials, ENMs), as for 

example in the production of “active packaging” and other food contact materials, in the use of silver 

nanoparticles as antimicrobial action or of nanosilica to improve/modify texture/consistency of food. 

He then presented data from a database available on the internet on how the number of products that 

contains nanomaterials has increased from 2006 to 2011 and on the most used materials. He 

continued to speak about the dietary exposure highlighting that some authorised food additives 

contain a nanosized fraction. Therefore, different scenarios such as contamination, intentional use 

and accidental use due to additive impurities coexist and complex exposure patterns may arise. At 

the moment no regulation exists as well as official control/inventory of ENMs.  

The EFSA has started to investigate the problem a few years ago and the first official Scientific 

Opinion on nanoscience and nanotechnologies in relation to food and feed safety appeared in 2009; 

in 2011 the EFSA Scientific Network for Risk Assessment of Nanotechnologies in Food and Feed, 

which includes national experts from the Member States, met for the first time and soon after the 

EFSA produced a comprehensive Guidance on risk assessment concerning potential risks arising 

from the application of nanosciences and nanotechnologies to food and feed. The EFSA in 2008 

evaluated the first nanomaterials proposed to be used in food; titanium nitride was authorized since 

no migration to food was proved whereas in the case of silver hydrosol use was not allowed because 
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safety could not be assessed. Finally, he said, that EFSA highlighted the importance of the gastro 

intestinal (GI) digestion on risk assessment of nanomaterials, since it has to be established on a case-

by-case basis whether they are/are not (completely) transformed in the non-nanoform.  

As for engineered inorganic NMs (iENMs), Dr Cubadda gave an overview of the parameters for their 

characterisation and identification and on the available analytical and imaging techniques (i.e. 

electron microscopy), emphasizing their strengths and limitations, especially in the light of the recent 

definition of NM for regulatory purposes recommended by the EC. The role of ICP-MS as a tool for 

the detection and characterisation of iENMs in food was discussed with emphasis on the potential of 

single particle ICP-MS (sp-ICP-MS) and hyphenated techniques, in particular based on asymmetric 

flow field flow fractionation (e.g. FFF-LS-ICP-MS) compared with imaging techniques.  

At the end of his presentation Dr Cubadda mentioned the ongoing activities aiming at establishing 

validated methods and reference materials for ENMs in food at the EU level. All this was considered 

very important for the future development in this field. 

 

Dr Engman from the Swedish NRL asked how the data, shown at the beginning of the talk on the 

presence of NMs, were collected. Dr Cubadda replied that the data were available on the web and 

that they were obtained by collecting labelled food on the market: Dr Engman commented that in 

Sweden they are getting some ideas on nano occurrence in products and that there are some students 

investigating this issue. 

 

At this point, Dr Cubadda wished to make some comments on Dr Sloth’s presentation. He remarked 

that it was a very clever presentation stressing the need to set MLs for inorganic As and not for total 

As. Since lately there had been a discussion about the opportunity of updating the feed regulation, he 

wanted to have some information if there had been any progress. Since the food regulation is 

evolving toward the setting of limits for inorganic As, he asked if, in the opinion of Dr Sloth, the 

same will happen in feedstuff as well, especially considering the problems caused by the footnote of 

the CD 2003/100, introduced by Dr Sloth in his presentation. 

Dr Sloth commented that he knew that the intention is to set a ML for inorganic As in feed, but that, 

at the moment, it has not yet been established due to the scarcity of collected data. In his opinion the 

lack of official methods is the cause of this situation. In fact, he said, if you establish a ML you 

should also have methods available to control it. At the moment, he continued, a standard for feed 

has been just validated and an ongoing project for food will enable the process. The scientific 

evidence has been for many years that you should look for inorganic As and not total As. The 

feeding stuffs regulation has caused some problems to the market, he remarked, since products have 
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been withdrawn when high concentrations of total As were found, even if this could be due to 

arsenobetaine, that is not a harmful substance. 

 

Soon after, Dr Colabucci, introduced his presentation:  

Overview and considerations on Result Forms and NRCPs 2012 according to legislation in 

force 

He started reminding that the CR 836/2011 amending CR 333/2007 entered into force as of 

September 2012, focusing on some changes that affect the laboratories responsible for the analyses 

of metals in food. First of all he outlined that, in point C.3.3.1. “Performance criteria of the 

regulation”, the use of fully validated methods is recommended, but other methods (e.g. in-house) 

may be used if they fulfil the requirements of table 5 of the CR. As for this table, he reminded the 

audience that the applicability of these regulations is addressed only to the elements/matrices listed 

in CR 1881/2006. Moreover, he showed the slight changes occurred for LoD and LoQ. As for this 

last issue, looking through the Results Forms of the 16th PT on milk, in spite the maximum allowed 

value are increased, there are still some laboratories that declare a value that is not compliant with 

the regulation. This makes the applied methods not suitable for official controls for lead in milk. 

Some examples were illustrated; in particular he showed the LoD/LoQ of a laboratory that submitted 

results with two techniques (ICP-MS and GF-AAS), being none of them compliant with the 

requirements of the legislation. Another laboratory, instead, declared that LoD/LoQ for Flame 

Atomic Absorption Spectrometry were lower than those obtained with ICP-MS. Besides the values 

referring to the latter were out of the permitted values. 

He also mentioned the procedure of the EURL CEFAO to assess LoD/LoQ of a method.          

Soon after he focused the attention on the outcome from the evaluation of the National Residues 

Control Plans (NRCPs) 2012. He underlined that more than half of the EU MSs planned to analyze 

Hg in matrices other than fish or fishery products. He reminded that a MRL (maximum residue limit 

set as LOD, limit of determination) is set for mercury compounds (sum of mercury compounds 

expressed as mercury) and for copper in Reg. 396/2005 “on maximum residue levels of pesticides in 

or on food and feed of plant and animal origin” and following amendments. 

Being this issue not in the range of duties of the EURL-CEFAO, he only gave an overview of the 

action levels set by the MSs. Taking only mercury into consideration, since copper would be 

analyzed only by one MS, he reminded that the MRL is fixed as Limit of Determination at 0.01 

mg/kg for almost all species/matrices excluding honey. He then showed how, even for a single MS, 

the levels of action may vary from a few (as presence) to hundreds of µg/kg even in the same animal 

species for different matrices. 
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He then mentioned the action levels of all the MSs that, in 2012, planned to analyze Hg in pigs in all 

the related matrices (liver, kidney and meat): he then showed, in particular, that levels for liver vary 

from a few µg to 1 mg/kg in the MSs network.  

All this considered, he again reminded that the applicability of the rules set in CR 333/2007 are only 

for elements/matrices for which a ML is set in CR 1881/2006.  

For elements/matrices set in Reg. 396/2005 and amendments the rules set in Document No. 

SANCO/12495/2011 are to be considered and he added that there are four EURLs for pesticides 

responsible for these issues. 

Dr Colabucci then showed another important outcome from the NRCPs. He outlined that all the MSs 

took honey into consideration in their plans and almost all analyzed Cd and Pb in this matrix, 

showing the different action level chosen ranging from a few µg/kg to 0.5 mg/kg for Cd and from a 

few µg/kg to 1 mg/kg for Pb. 

He concluded showing the table of one MS that indicated MRL for Cd and NL (National Level) for 

Pb, as action levels, for farmed game (partridge and pheasant). In cases like this, when clerical errors 

can be excluded, CR 854/2004 is to be considered. In this Reg., the definitions of food are given. 

Since in CR 1881/2006 a maximum level is set for meat in poultry and in CR 854/2004 poultry 

includes farmed birds (as partridge and pheasant), the ML of 1881 has to be taken into account. 

 

Dr Timo Kapp from the German NRL commented that as regards Hg they take into consideration the 

pesticides legislation because this element is one of most concern, whereas Cu is not considered as 

no limit is set in the veterinary drug legislation and laboratories responsible for pesticides don’t seem 

to be interested in this issue. 

Dr Colabucci said that his presentation wanted only to be a picture of the situation, and that maybe 

the responsibilities are not clear. Laboratories that analyzes pesticides, that are organic molecules, 

probably do not analyze metals. He continued explaining that, in his opinion, there are two different 

needs: the need of the analyst who considers the kind of substances to analyze and the technique to 

be applied and the need of legislators that consider the class of substances not taking into account the 

analytical point of view. It would be important to reach the halfway point between those two needs. 

He also expressed his regret that Dr Swartenbroux was not present to answer this topic. 

 

Soon after, Dr Ciaralli moved on to illustrate: 

Planning for 2013 PTs 

She explained that, in the planning, the possible change in regulations, the outcome of previous 

exercises and the NRCPs yearly evaluated, had been taken into consideration. She stressed that the 
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performance of the network could be considered satisfying for most of the matrices/elements analysed 

throughout the exercises and for the compliance statement as well. Therefore, in 2013, the compliance 

of the samples in the PTs is not going to be requested.  

However, for the laboratories that still had some problems, she continued, specific follow-up actions 

had been taken or were still ongoing. Visits to these NRLs, specific exercises and extra samples had 

been provided and the trend of individual z-score control chart constantly verified. 

For 2013 two PTs had been planned: the 18th on frozen meat within March, and the 19th on honey 

within June. 

She said that for the 18th, the matrix would be frozen meat, a matrix already analysed in the 15th PT 

second round determining As, Cd and Pb. Nevertheless, for the 18th PT, the EURL-CEFAO planned 

to propose four elements: Cd, Cu, Pb and Hg, skipping As to avoid excessive work for NRLs. She 

asked the opinion on this last decision, but there was no feedback from the participants and so she 

continued explaining that the choice derived from the outcome of the evaluation of the NRCPs, since 

it was noticed that the analysis of Hg in matrices other than fish is frequently planned and that the 

interest for Cu is increasing. She underlined that the analytical techniques used were the same as the 

ones applied in EURL-CEFAO exercises and most laboratories involved in the performance of these 

analyses belonged to its network. All this considered, she actually thought that an exercise, assessing 

the performance on this matrix/analytes combination, could be extremely useful. As for Hg, this 

element had been considered in 2010 (14th first round on frozen meat); z-scores were not assigned as 

it was out of the planned scope of the PT but it was an important exercise in order to verify the 

performance of the network on this matrix at the chosen concentration. 

Cu and Hg, for which a MRL is set in Regulation (EC) 396/2005 (on “Maximum Residue Levels of 

pesticides in or on food and feed of plant and animal origin”) have not been considered by the 

competent EURLs so far. In fact their work is mostly based on analyzing organic molecules with 

different techniques with respect to those used for chemical elements.  

Aware of this situation, the EURL-CEFAO contacted both the representatives of the EU Commission 

and the relevant EURLs to reach an agreement in order to deal with this important issue.  

As for the 19th PT, a matrix never proposed before was chosen. Honey was selected, taking into 

account both the evidence found during the evaluation of NRCPs and the requests of the 

representatives of some NRLs during the EURL-CEFAO annual workshops. The elements to be 

considered will be Cd and Pb since they are most frequently monitored.  

Since this last matrix is very complex, Dr Ciaralli assured that the EURL-CEFAO would send, 

besides the test items, analytical methods developed in its laboratory (for ICP-MS and GF-AAS) in 
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case NRLs had no method in place for this matrix, or in order to make a comparison with their 

methods. 

She emphasised that this matrix was a true challenge for the EURL as well, and that new procedures 

to prepare the samples would be studied and developed. Anyway, considering the importance of 

practising this difficult matrix, she urged everyone to take part in this exercise.  

 

After Dr Ciaralli, Dr Giordano took the floor to deal with:  

The expression of the numerical value of the uncertainty in an official Test Report: a thorny 

aspect 

She began to explain why the EURL was facing this topic again. The heart of the problem is if 

significant or decimal figures must be used in the expression of the uncertainty value associated to a 

result, in particular when the outcome of an analysis is employed to state the acceptance of a sample. 

Dr Giordano reminded that some years ago, the EURL had given the NRLs its own interpretation 

concerning the issue on the use of significant figures. The rationale that had been followed in the past 

was linked to the concept that the measurement uncertainty is a part of a measurement result, 

therefore it was logical to express the result and relevant uncertainty by using the same type of 

figures, namely the same number of significant figures as those used for the pertinent ML in the 

relevant regulation. 

The reason of concern is the interpretation of Accreditation Bodies that do not accept this rationale 

(e.g. Italian AB). The refusal is based on point 7.6 of the “EA-4/16 G:2003 EA guidelines on the 

expression of uncertainty in quantitative testing”, in which it is stated that “The number of decimal 

digits in a reported uncertainty should always reflect practical measurement 

capability…….Similarly, the numerical value of the result should be rounded so that the last decimal 

digit corresponds to the last digit of the uncertainty. The normal rules of rounding can be applied in 

both cases”. 

After the introduction of the point at issue, Dr Giordano continued saying which were the inputs for 

the problem resolution and what had already been done. More precisely the EURL-CEFAO thought 

that it would be useful to: rouse a debate involving NRLs plus “EU-RL for heavy metals in feed and 

food”; to achieve the issuing of a document drafted by mutual consent with these laboratories; to 

give an official capacity to the document. For this reason the EURL had already drafted a document 

that pointed out the issue and proposed solutions and had also contacted the “EURL for Heavy 

metals in feed and food”. She said that the document would be available in the website restricted 

area, within the following week, together with the slides of the workshop. 
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Dr Giordano stressed that since it was important to brush up the rules of rounding before facing the 

issue, she proposed some exercises on significant and decimal figures, their difference and their 

rounding. 

Dr Giordano turned to the point at issue, highlighting the importance of an appropriate reporting of 

the results in a “Test Report”; for this purpose she reminded the relevant point of the ISO/IEC 17025. 

She continued saying that the expression of the results is important from the general point of view, 

but it is critical when the result is above the ML of an amount for which the uncertainty can become 

decisive in the compliance statement. An attempt trying to satisfy the EA requirement, that is, to 

express the uncertainty value using the same decimal figures of the relevant ML, was described by 

means of a practical example. The effect of this kind of rounding on the confidence interval was 

deeply examined. After that, some proposals were presented and the rules of each were described 

and discussed. Dr Giordano reminded that, being the rounding of numbers an approximation of the 

“true value”, each proposal has weak points that, intentionally, were not reported in the EURL-

CEFAO document to draw the readers’ attention. 

Dr Giordano concluded her speech asking the support of NRLs, consisting in suggestions and 

comments after studying the EURL document. She stressed that any kind of comment was of great 

importance, be it negative, positive or a comment aimed at pointing out the weak points. She assured 

that also different proposals would be greatly appreciated and carefully taken into consideration. 

 

Dr Joakim Engman expressed his concern about how these rules could be applied by a software such 

as LIMS. Dr Giordano agreed with him and added that there were also problems associated with the 

different rules of rounding depending on the analysis area of interest. 

 

After the lunch break, Dr Sorbo presented: 

Results on 16th PT 

She detailed the statistical evaluation of results for each chemical element and particularly evidenced 

the submission of data from all participants for Cd and Pb. As for arsenic, she stressed that five NRLs 

did not submit any results. 

She gave an overview of the main statistical properties evaluated, (i.e., normality of dataset and 

unimodality), highlighting that no particular problems were met in setting the robust mean as assigned 

value. Dr Sorbo, showing the table of z-scores, pointed out the good general performance obtained by 

the network taking into account that only two results were unsatisfactory (one for As and one for Cd). 

She also made some considerations on the increased number of laboratories using the ICP-MS as 

instrumental technique. 
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The acceptance of results for Pb was also discussed stressing that all laboratories expressed the result 

correctly and properly taking into account their expanded uncertainties. 

Dr Sorbo discussed the maintenance of the network performance considering that the 16th PT on milk 

was organized after a two year gap. She also reminded the participants that extra material was shipped 

together with the specimens for 14th PT (2010) in order to provide the laboratories with samples to 

exercise/improve their analytical methods. Data of 16th PT were compared with those obtained in the 

14th PT. The comparison was made both in terms of quality, i.e. number of qualitative/aberrant data or 

outliers, and dispersion of results. As for this last point, the two PTs were compared through the 

simple and the robust standard deviation finding that the performance was confirmed for Cd and Pb 

and improved for As. The z-scores assigned in both PTs were compared since they well evidenced the 

reduction of unsatisfactory results for Pb. 

A slide reporting the comparison between the compliance statements was shown. It was found out 

that one of the participants had incorrectly assessed the compliance in the 14th PT. In 16th PT, instead, 

all participants correctly assessed the acceptance. 

Dr Sorbo evaluated the last performance of the network also through the control charts of z-scores 

showing examples of maintenance, improvement and worsening of performance. In particular, she 

detailed that 69% of participants confirmed their previous good performance, 21% improved their 

performance and 10% had a worsening of performance. 

In conclusion, Dr Sorbo stressed the possibility to use the EURL-CEFAO scheme as an External 

Quality Assessment Programme according to ISO/IEC 17043 through the following activities: 

repetition of the exercises; updating of the z-scores control charts; discussion of the main problems 

found by participants in the final report of PT. She finally reminded NRLs that being the EURL-

CEFAO scheme accredited, the PT has an added value when submitted to the accreditation bodies.  

 

Dr Joakim Engman, representative of the Swedish NRL, asked how many laboratories use collision 

reaction cell or dynamic reaction cell to perform the analysis of As. Dr Sorbo answered that this 

information is missing due to the fact that it is not clearly requested in the “Results form” that the 

participants have to fill in when sending their results to EURL-CEFAO. 

 

Then Dr Ciaralli took the floor to present:  

17th PT on infant formula  

Dr Ciaralli started to make some considerations on the exercise on infant formula. She explained that 

this PT on a complex matrix was chosen considering that a new maximum level for Cd in powdered 

infant formula products was going to be set and that one of the EURL tasks was to face emerging 
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problems. This decision implied a change in the workprogramme submitted to the European 

Commission in August, and the amendment was approved. 

She reported that infant formula based on animal protein samples used in the PT was purchased on 

the market only after the evaluation of many brands/products in order to choose the one that could be 

suitable for the scope. In fact, the composition of the products is very important from a qualitative 

and quantitative point of view since it could vary. She explained how the choice had been carried 

out: two commercial brands were selected according to their solubility, then the milk powder was 

reconstituted using the smallest quantity of water because of the subsequent lyophilisation step. Two 

preliminary batches were then prepared and the material was distributed in plastic boxes and stored 

in frozen state until the lyophilisation step. Lyophilisation was carried out by a qualified 

subcontractor, then the material was mixed, homogenised, quartered and bottled in the EURL 

facilities. 

The final choice of the brand was made taking into account the homogeneity of the granulometry of 

the powder, the yield of the lyophilisation process and the verification of the endogenous content of 

Cd. 

The same procedure was followed to prepare a preliminary batch in which the water used was spiked 

with Cd and Pb at the proper level of concentration, considering even the loss of water in the sample 

during the lyophilisation process. 

In order to check the whole process, the sufficient homogeneity of the samples was verified and 

satisfactory results were obtained. 

As for the blank material, she described that it consisted of infant formula powder of the same brand 

used for the 17th PT sample. The blank material was only homogenised and checked for the sufficient 

homogeneity.  

As for the sample to be shipped to NRLs, low levels of Cd and Pb were planned considering the 

information received on the new maximum level to be set for Cd in powder products, and since it 

was useful for the EURL to check the performance of the network at a low level of concentration.  

She added that the concentration chosen in the test items of the 17th PT should range from 7 to 8 ppb 

for Cd and from 25 to 30 for Pb. She also underlined that, since it was the first time this matrix had 

been proposed, considering its complexity and the low concentration of the elements, the EURL 

decided to provide NRLs with analytical methods developed in house by means of ICP-MS and GF-

AAS.  

Dr Ciaralli remarked that, in applying a method developed by another laboratory, it is very important 

to consider all the differences that could influence the analytical results and that, if necessary, the 

method has to be modified to make it more suitable for the laboratory using it.  
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Afterwards she showed the preliminary data explaining that, being the EURL-CEFAO an accredited 

PT Provider, final data could not be disclosed before an official meeting for their approval: this 

would take place in the following days. 

She continued her presentation saying that twenty-five laboratories, considering also two extra EU 

labs, participated in this exercise and that all analysed both Cd and Pb, using ICP-MS and/or GF-

AAS. The Results Forms showed that many laboratories had their methods in place (in–house or 

standard). She remarked that few laboratories used the EURL-CEFAO methods, others followed the 

steps of decontamination and/or sample treatment.  

The quality of data in this PT resulted lower than in previous ones, since four results were discharged 

for Cd and six for Pb considering them clearly aberrant, quantitative or suspect. But of course this 

exercise was really difficult, she remarked. Anyhow, the outcome was considered useful to give the 

European Commission an overview on the difficulties that labs have facing this matrix at the 

proposed concentrations.  

She continued outlining the results for Cd: the EURL received 25 results, the data used to calculate 

the assigned value were 19, 12 produced by ICP and 7 by AAS. Applying the descriptive statistic to 

these data, no statistically significant differences were noticed between the two data sets. She also 

showed the “Preliminary Assigned Value” and the preliminary distribution of z-scores obtained by 

NRLs.  

Dr Ciaralli continued to illustrate the results of Pb; 19 out of the 23 results received were used to 

calculate the assigned value (13 obtained by using ICP-MS and 6 by GF-AAS). Also for Pb she 

showed the statistical results of the two data sets: for GF-AAS the standard deviation resulted higher 

than that produced by ICP-MS. She made some considerations on the numerical difference between 

the two data sets, as well. Then the “Preliminary Assigned Value” and the preliminary distribution of 

z-scores were showed. 

Dr Ciaralli remarked that the EURLs are required from the EC to set an indicator of performance 

(PI) for each of their activities. To accomplish with this task, the PI foreseen for this PT was that the 

rate of success regarding the performance of the NRLs (z-score ≤2) should range from 75 to 85%. 

She also stressed the difficulty in setting this rate, because if it had been lower than 75%, the exercise 

could have been considered too difficult, but if it had been greater than 85% the PT could have been 

considered too easy. 

In the light of these preliminary results, she thought that the PT, on the whole, could be evaluated as 

positive and concluded that the EURL-CEFAO had complied with the specific indicator. 
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At the end of the presentation, the participants were divided in two groups: one for the laboratories 

performing analyses using ICP-MS and the other for the laboratories using GF-AAS.  

 

Dr Angela Sorbo introduced Dr Ciprotti who substituted Dr Turco, who was absent because of 

personal health problems, in her presentation on: 

Evolution of infant formula method: observations and future targets 

In introducing the matrix used for the 17th PT, she pointed out that Infant Formula was a rather 

complex matrix because of the presence of a wide variety of substances such as simple and complex 

carbohydrates, proteins, fats, vitamins, and many chemical elements in trace and ultratrace. Since it 

had not been analyzed before, it was necessary to develop a method including the sample treatment 

and the instrumental analysis. As for the sample treatment, the best method turned out to be a double 

microwave-assisted digestion program: the first one (pre-digestion step) to avoid the matrix 

combustion (up to 140 °C) and the second one, the real digestion process (up to 210 °C). At the same 

time, the digestion mixture to be used, as well as the suitable amount of sample to undergo the 

process, were chosen in order to obtain a level of acidity in the solution as low as possible, since a 

highly acid sample can cause problems for analysis by ICP-MS. The next step was to select the 

appropriate internal standard (IS) for lead and cadmium, analytes that were foreseen in the Infant 

Formula PT.  

Dr Ciprotti recalled that the choice of the internal standard is based both on the ionization potential 

and on the mass number that should be as similar as possible to those of the related analytes. 

Furthermore, it is necessary that the element selected as IS is absent or at a negligible level of 

concentration in the sample to be analyzed. A semi-quantitative analysis (TotalQuant) was 

performed in order to collect preliminary information about the presence in the matrix of elements 

commonly used as internal standard.  For example, rhodium is usually considered the best internal 

standard for the analysis of cadmium while bismuth could be a good choice for the analysis of lead. 

This last internal standard was rejected because a quantifiable amount of it was found in some 

samples when validating the method of milk; so lutetium was considered as an effective option.   

Dr Ciprotti also underlined that semi-quantitative analysis allowed EURL to determine the 

endogenous levels of cadmium and lead in the samples. Moreover, molybdenum and tin were found 

in a concentration that could give rise to significant interferences with the isotopes of Cd.  

As for Mo, a study was performed; increasing amounts of molybdenum were added both to aqueous 

solutions of Cd and to the 17th PT digested sample. 

The results obtained point out that molybdenum, at the added concentrations (up to 3 times of the 

maximum natural value found in the brands used for preliminary tests), gives a negligible influence 
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in digested samples. As for tin, it was verified that this element affects the analytical determination 

of cadmium but this interference can be easily eliminated by using correction equations in the 

method. 

Dr Ciprotti continued to explain the infant formula analytical method talking about the type of 

calibration chosen. Addition calibration was chosen on the basis of previous in-house validated 

analytical methods, but the external calibration approach was performed too in order to compare the 

results.  

The analysis was made with the addition calibration and with external calibration on the same day. 

The statistical comparison (t- and F-test) between the data obtained for both analytes with both types 

of calibration evidenced a significant difference only for Pb.  

So, at the dilution and acidity chosen for the method, it was considered necessary to perform the 

analysis using the addition calibration or standard addition curve in order to obtain accurate results 

for Pb. 

Dr Ciprotti concluded by outlining all the steps performed to develop the method and together with 

Dr Sorbo they invited the audience to expose their opinions and comments to start a discussion about 

their experience with this matrix.  

 

After the presentation, Dr Kapp stated that he normally uses isopropanol to overcome the problem of 

the matrix effect on As determination. Dr Sorbo replied that she was aware of this alternative 

approach. In fact she had already tested this reagent in the analysis of As in human urine so she 

suggested to apply it even to Infant Formula analysis. Subsequently, Dr Kapp asked why TotalQuant 

was used; in his opinion, this analysis is not very accurate and useful. Dr Sorbo explained that 

TotalQuant is a method for obtaining a quick overview of all elements in the sample and it is a 

practical support for choosing the internal standard. For example, in the analysis of milk samples, 

bismuth was initially chosen as internal standard but the TotalQuant showed that this element was 

present in some of the milk samples and for that reason was rejected. Moreover, she stated that the 

accuracy of the data obtained with TotalQuant can be higher than what is usually believed. For 

example, in her experience, TotalQuant analysis was able to give results for Ca, K, Pb and other 

elements which were subsequently confirmed by quantitative analysis. She pointed out that, of 

course, the accuracy of the results depends on the matrix, on the concentration of the analytes and on 

the sample dilution.  

Dr Sorbo remarked that many laboratories underestimated Cd; she assumed that, most likely, the 

cause was an inappropriate subtraction of the blank. As nobody reacted, she tried to stimulate the 

participants to express their opinion and to report their experience on this topic. 
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Dr Engman of the Swedish NRL, asked why water was added during the digestion step; Dr Sorbo 

answered that this addition was carried out to reach the minimum volume in the vessel to allow a 

proper use of the probe for the temperature control in the digestion process.  

When the discussion focused on the methods used by NRLs, Dr Engman added that the standard 

addition method is not employed in his laboratory and matrix effect is checked by spiking the 

solution of a couple of samples and then verifying recovery. Other possible interferences are not 

considered of utmost importance since the collision cell is used with helium as collision gas.  

Dr Giordano, at this point, asked Dr Engman if, in order to decide whether the external calibration is 

proper or not, the criteria used to spike samples must be stated in the Quality System of the 

laboratory. If not, this lack of information could give rise to a non-conformity by the Accreditation 

Body. She also added that the EURL received a non conformity because instrumental drift, even if 

evaluated, was not included when calculating uncertainty. However, she added that this comment 

was not a criticism towards the Swedish NRL, but only some advice for a future visit of their 

Accreditation Body. Dr Sorbo added that in the EURL method more than one isotope of each analyte 

is acquired in the analytical run, but a non conformity was given because the method did not clearly 

state the isotope to be chosen for quantification purpose. Dr Mirat, joining the debate, asked whether 

the instrumental drift was finally included in the uncertainty budget because, in her opinion, the 

presence of an internal standard should make a possible instrumental drift negligible. Dr Sorbo 

commented that instrumental drift may also depend on environmental factors such as room 

temperature and in this case the internal standard is, obviously, not able to correct it. So, she said that 

the drift was included and she also explained the procedure used by the EURL to check the drift 

stressing that the analysis have to be repeated in case of drift exceeding the value assessed as 

acceptable for the analyte. 

Then, Dr Sorbo asked the participants to debate on the difficulties found in dealing with Infant 

Formula. Some of them stated that this matrix was quite difficult to manage with so Dr Sorbo asked 

whether they considered honey, foreseen in 2013, easier to analyse. Dr Cheyns, from Luxembourg, 

found Infant Formula a difficult matrix to deal with while, in her opinion, honey is certainly easier.  

Dr Sorbo reported the recent experience of the EURL in setting a digestion procedure for honey 

samples and, she pointed out that the laboratory spent more efforts for this matrix than she expected. 

In fact, sample preparation (homogenization and digestion) was deeply studied before an acceptable 

result was obtained.  

Going back to the Results Forms submitted by NRLs, she focused the attention on a LoQ of 10 µg/kg 

reported for Cd in the 17th PT, and asked the audience whether  this value could be considered 

suitable for a NRL. Dr Mirat replied that, sometimes, LoQ is reported as the maximum value allowed 
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in the relevant legislation not taking into account the experimental condition. Dr Sorbo commented 

that a maximum level has not yet been set for Cd and that, according to information received by the 

EURL, it could be 5ppb. For this reason to declare a LoQ of 10 µg/kg is not appropriate. 

At the end of the session, Dr Giordano reminded the audience that the separate analytical sessions 

had been planned to have a fruitful exchange of opinions. Nonetheless, she remarked that, even if a 

nice discussion had taken place, the EURL expected a greater participation of the NRLs to really 

understand the needs and requests of all of them. 

Dr Giordano urged the participants to write down all their considerations on the rounding of the 

numerical value of uncertainty and all other topics as well, be them positive or negative. Dr Sorbo 

enquired if in the next workshop some of the participants would like to give a presentation: Dr 

Engman appreciated the proposal and gave his availability. Dr Cheyns agreed but also pointed out 

that a greater dialogue during the workshop would be important. To this issue, Dr Sorbo said that an 

effort would be carried out to promote some other way that might increase an exchange between the 

EURL and the NRLs. She also asked whether they were satisfied with the matrices foreseen in the 

2013 PTs; participants’ opinion was jointly positive.  

 

For the analytical session regarding the GF-AAS Dr Ciaralli and Dr Colabucci moved to another 

room together with the participants utilizing this technique. Dr Colabucci talked about: 

Infant formula: GF-AAS 

He started his presentation reminding how the method was developed and describing the 

instrumental apparatus, the kind of graphite tube and lamp used for this determination. 

He then emphasised the importance of decontamination of the vessels (beakers) used for sample 

preparation remarking that it is more useful and cheaper to carefully carry out this step than use very 

expensive ultra pure reagents. 

After this, he gave a quick overview of the method: sample treatment, calibration curve and obtained 

results.   

He then explained all the parameters taken into consideration when validating the method.  

The dry ashing procedure was preferred to the microwave assistance digestion for two reasons: first 

of all because this sample treatment, coupled with Z-ETA-AAS, is used by the majority of NRLs, but 

also because, using MW digestion, the low values foreseen for Pb made the instrumental 

determination hard. In fact, the dry ashing digestion allows to use a higher amount of sample. 

As far as Pb a strong matrix effect was found at the dilution set and for this reason the internal 

calibration approach was chosen.  
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Looking through the results of laboratories employing the atomic absorption technique it was only 

possible to give some general considerations on the results, being the number of laboratories small 

(11 participants). For Pb, the results obtained with GF-AAS were generally more spread than those 

obtained with ICP-MS. Besides, they were not distributed symmetrically compared to the 

preliminary consensus value, being the number of the lower results (8) significantly different from 

the higher ones (3). 

Other considerations on the digestion procedure, calibration curve approach and final dilution were 

also made. 

For Cadmium the situation is different, being this element easier to analyze at the given 

concentration by GF-AAS and less sensitive to environmental contamination. In fact, results were 

not so spread and they were symmetrically distributed around the preliminary consensus value. In 

this case microwave digestion was considered effective when developing the method as well as the 

external calibration approach. Studies on repeatability, using internal and external calibration, gave 

very close values in terms of results and standard deviation for Cd. 

In the end, some comments from the NRLs were considered: two NRLs used the method provided by 

the EURL and both obtained poor results for Cd. One of them, instead, gave satisfactory results for 

Pb. 

Moreover there was an exchange of opinions with the representative of the laboratory sending the 

complete method. This NRL developed an in-house method using the material provided by the 

EURL applying microwave digestion and the external calibration approach obtaining very good 

results as always in the past. 

 

The session devoted to GF-AAS continued with the visit of the facilities of the EURL-CEFAO. In 

the lab, participants were showed all the steps of the whole analytical procedure starting from the 

sample preparation to the instrumental output.  

Dr Ciaralli showed the tools used by the EURL to prepare the samples for PTs. The NRLs’ interest 

was mainly aroused by the preliminary test of the honey sample preparation. On this occasion, some 

participants asked for extra samples from previous PTs for their internal scopes. 

The visit continued in the laboratory where the digestion of the sample is performed. The microwave 

ovens and the tools used were showed. Dr Ciaralli emphasized again the importance of the 

decontamination and the relevant procedure was deeply discussed.  

Dr Colabucci took the group to the laboratory where the instruments are located and the analyses are 

performed. The results obtained when the infant formula method was developed were showed and 

discussed. The raw data were illustrated and the shape of peaks presented. After some general 
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questions on matrix modifiers and the use of the EDL lamps, he exchanged his experience with those 

present.  

This phase was very interactive, participants showed their interest in the topics and the EURL 

representatives answered to their questions. 

 

The closing of the meeting  

Dr Ciaralli thanked the participants and the speakers for their contribution to the workshop. She 

stressed that the suggestions given by NRLs to facilitate the exchange of ideas and experiences in the 

future would be taken into consideration and finally wished them a good return back home.  
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ANNEX 1 

 
Agenda of the Annual NRLs – EURL Workshop 

EURL CEFAO, Rome 
5 October 2012 

 
 
8.45 Registration of participants 
 
9.15 Welcome and opening of the workshop 
 (Laura Ciaralli, EURL-CEFAO) 
 
9.25 Arsenic speciation in food – emphasis on inorganic arsenic 

(Jens Jørgen Sloth, Technical University of Denmark, Søborg, Denmark) 

 
10.00 Chemical elements in nanoform: an overview of analytical detection and risk 

assessment of engineered inorganic nanomaterials in food 
(Francesco Cubadda, ISS) 
 

10.40 The expression of the numerical value of the uncertainty in an official Test 
Report: a thorny aspect (First part) 
(Rosa Giordano, EURL-CEFAO Expert) 

 
11.00 Coffee break 
 
11.30 The expression of the numerical value of the uncertainty in an official Test 

Report: a thorny aspect (Second part) 
(Rosa Giordano, EURL-CEFAO Expert)   

 
12.00 Overview and considerations on Result Form and NRCPs 2012 according to 

legislation in force 
(Andrea Colabucci, EURL-CEFAO) 

 
12.40 Proposal for 2013 PTs  

(Laura Ciaralli, EURL-CEFAO) 
 
12.50 Picture of the group  
 
 
13.00  Lunch 
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14.00 Results of 16th and 17th PTs  
(Angela Sorbo, Laura Ciaralli, EURL-CEFAO) 

 
14.45 Separate analytical sessions (ICP-MS and Atomic Absorbtion) 

(L. Ciaralli, M. Ciprotti, A. Colabucci, A. Sorbo, A. C. Turco, EURL-CEFAO)   
 

16.00 Closing of the meeting 
(Laura Ciaralli, EURL-CEFAO)  
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ANNEX 2 

List of Participants 
 
EURL-CEFAO staff 
Laura Ciaralli  
Maria Ciprotti 
Andrea Colabucci 
Marco Di Gregorio 
Daniela Pino 
Angela Sorbo 
 
Invited Speakers 
Jens J. Sloth, Technical University Of Denmark, National Food Institute 
Francesco Cubadda, Department Of Veterinary Public Health And Food Safety, ISS 
Rosa Giordano, Expert of the EURL-CEFAO 
 
Representatives of the participating National Reference Laboratories 
Alina Berzina, Latvia  
Karlien Cheyns, Belgium 
Eftychia Christou, Cyprus 
Pete Colwell, United Kingdom 
Viktoria Damberger, Austria 
Jozica Dolenc, Slovenia 
Joakim Engman, Sweden 
Livia Farkasova, Slovakia 
Daniel Farrugia, Malta 
Maria Ferreira Da Luz, Portugal 
Séverine, Goscinny Luxembourg 
Timo Kapp, Germany 
Tsvetelina Kirilova, Bulgaria  
Roman Lilleorg, Estonia  
Celine Mannion, Ireland 
Paolo Stacchini, Italia 
Birute Miliauskaite, Lithuania 
Manuela Mirat Temes, Spain 
Laurent Noël, France 
Styliani Samartzi, Greece 
Alena Simakova, Czech Republic 
Jens Sloth, Denmark 
Rozália Szekeres Nikodémusné, Hungary 
Józef Szkoda, Poland 
Martijn Van Der Lee, The Netherlands 
Eija-Riitta Venäläinen, Finland 
Geanina Vlase, Romania 
 
Representatives of other NRLs 
Mary Doris Gambin, Public Health Laboratory, La Valletta, NRL for Feed and Food, Malta 
Kåre Julshamn, National Institute Of Nutrition And Seafood Research (NIFES), Bergen, Norway  
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ANNEX 3 
 
 

QUESTIONNAIRE: 
ACTIVITIES OF THE EURL-CEFAO 

 
1) Do the activities of the EURL-CEFAO meet the needs of your NRL?  
□   very satisfactory 
□   fairly satisfactory 
□   not very satisfactory 
 
Comments or suggestions: 
 

 
 
2) Is the EURL CEFAO responsive enough towards any difficulty encountered by the NRL? 
 
□   very satisfactory 
□   fairly satisfactory 
□   not very satisfactory 
 
Comments and suggestions: 
 

 
 
3) Do you consider the EURL CEFAO’s explanations to your requests are adequate and satisfying? 
 
□   very satisfactory 
□   fairly satisfactory 
□   not very satisfactory  
 
Comments or suggestions: 
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4) Do you find the PT scheme adequate and satisfying? Your opinion is particularly requested 
regarding the following points in the scheme: 
 

o Samples:  
                            □   very satisfactory 
                            □   fairly satisfactory 
                            □   not very satisfactory 
 
Comments or suggestions: 
 

 
 

o Statistical data elaboration  
 
                            □   very satisfactory 
                            □   fairly satisfactory 
                            □   not very satisfactory  
 
Comments or suggestions: 
 

 
 

o Reports:  
 
                            □   very satisfactory 
                            □   fairly satisfactory 
                            □   not very satisfactory  
 
Comments and suggestions: 
 

 
 
 
5) Is the shipping used to send you the samples satisfactory and adequate? 

 
                            □   very satisfactory 
                            □   fairly satisfactory 
                            □   not very satisfactory 
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Answers to the Questionnaire: Activity of the EURL-CEFAO 
Number of collected questionnaires: 26 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

QUESTIONS 
Very 

satisfactory 
Fairly 

satisfactory 
Not very 

satisfactory 
No answer 

1. Do the activities of the EURL-CEFAO meet the needs 
of your NRL? 

18 8 // // 

2.  Is the EURL CEFAO responsive enough towards any 
difficulty encountered by the NRLs? 

18 8 // // 

3. Do you consider the EURL-CEFAO’s explanations to 
your requests are adequate and satisfying? 

20 6 // // 

4. Do you find the PT scheme adequate and satisfying? 
Your opinion is particularly requested regarding the 
following points in the scheme

    

   — Samples 21 3 // 2 

  — Statistical data elaboration 20 4 // 2 

  —Reports 21 3 // 2 

5. Is the shipping used to send you the samples 
satisfactory and adequate? 

23 1 // 2 
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Comments and suggestions to the Questionnaire: Activity of the EURL-CEFAO 
 

Number of collected questionnaires: 26 
 
 

Question   Comments and suggestions from NRLs 

1. 
- Thanks for the work. Please prepare PT’s and include Hg some more 
- I suggest training course concerning instrumental analytics: theory and practice of ICP-MS (or AAS) 

2. // 

3. - I have had no requests towards EURL CEFAO 

4. 
- Samples 

 

- Can you please send us some more samples for OFLs 

- Statistical data 
elaboration - I think zeta-score should be useful 

- Reports 
- More detail on method and instruments employed 
- I love the Short Report, thanks however the End-Report is published much time later. 

5. // 
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SURVEY ON COMMENTS AND SUGGESTIONS FROM THE 

QUESTIONNAIRE ON THE ACTIVITY OF THE EURL-CEFAO 

Some specific answers are also provided 

 

Number collected questionnaires: 26 

1. Do the activities of the EURL-CEFAO meet the needs of your NRL? 

All NRLs considered the activities suitable to their needs. One NRL suggested to include Hg in 

the future PTs, another one suggested theoretic and practical training course on ICP-MS or 

AAS. 

Answers: - Hg has been already included in the 2013 PT on meat, following an agreement with 

the competent EURLs. 

 - Training courses on specific issues can be arranged upon request of the NRLs 

2. Is the EURL-CEFAO responsive enough towards any difficulty encountered by the 

NRLs? 

Most NRLs have considered the EURL to take care of their questions and doubts. 

3. Do you consider the EURL-CEFAO’s explanations to your requests are adequate and 

satisfying? 

The majority of NRLs found explanations adequate and satisfying  

4. Do you find the PT scheme adequate and satisfying? Your opinion is particularly 

requested regarding the following points in the scheme 

Samples 

Most NRLs confirmed the adequacy of the PT schemes and their satisfaction. One asked for 

extra samples for Official Laboratories. 

Answer: On the basis of a detailed demand (kind of sample, amount, expenses), the EURL can 

be available to meet this request. This was already accomplished in the past. 

Please, contact the EURL. 

Statistical data elaboration 

Most NRLs confirmed their satisfaction. One NRL suggested that zeta-score should be useful. 

See Answer A 

Reports 

Most NRLs were satisfied. One of them asked for more detail on method (answer B2) and 

instruments employed, one strongly appreciates the Short Report because the issuing of the 

Final Reports takes a longer time. 

See Answers B 
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5. Is the shipping used to send you the samples satisfactory and adequate? 

The shipping was considered satisfactory and adequate by the majority of the participants.  

 

Answer A 

According to “ISO 13528-2005 Statistical methods for use in proficiency testing by interlaboratory 

comparisons”, the Zeta-scores (ζ) are calculated taking into account the standard uncertainty of the 

result of the participant (ux) and the standard uncertainty of the Assigned Value (uX):  

ζ = 
 
 22

Xx uu

Xx




. But according to the same ISO, the use of the Zeta-score is not valid when the 

assigned value is correlated with the results reported by the participants. Therefore, the EURL- 

CEFAO cannot use the Zeta-score since the Assigned Value derives, in its PTs, from the consensus 

of the participants (robust mean of the participants’ results). 

Nevertheless the NRLs can get the information if their uncertainty is correctly estimated by 

observing the specific graph provided in the final report. In this graph each result and Assigned 

Value are plotted together with the relevant uncertainty, therefore it is easy to verify if, and how 

much, the uncertainty interval of the result is overlapped with the uncertainty interval of the 

Assigned Value. 

However, the EURL monitors the stated uncertainties and warns the participants if the values are 

too low to be realistic from the analytical point of view, or too high to be compliant with the 

requirements of C.R.333/2007. This issue was pointed out in several workshops and reports of the 

PTs; besides, some NRLs were contacted when necessary. 

Finally, it is crucial to stress the importance of a careful use of the Zeta-scores in the evaluation of 

the performance. In fact an unsatisfactory Zeta-score certainly indicates that the measurement 

uncertainty value has not been accurately estimated, more precisely it was underestimated. 

Satisfactory Zeta-scores can result from a good performance but also by an overestimation of the 

uncertainty, in which case the confidence of good performance is misleading since it is based on an 

unacceptable assumption. 

 

Answers B 

1. As for the request of more details on methods and instruments used, if its meaning is the 

integration on the use of any type of correction for the ICP-MS technique (the issue brought out 

during the ICP-MS section), the information will be included in the Results Form as of the next 

PT. If, instead, the NRL asking for more details wishes to deal with another topic, please let the 

EURL know about it.  
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 It is also necessary to clarify why the EURL in the Final Report skips few items of those 

foreseen in the “Result Form”. Since some participants do not completely fill in the forms,   

information about their methods is lacking. This used to be more frequent in the early years 

when many cells were empty, while, at present, the collaboration of the participants is notably 

improved. Probably the format of the Annex of the Final Report will have to be modified so as to 

include some more information. 

 As for details regarding the instruments used (such as the brand/model of the instrument 

employed), the EURL is aware that this information would be helpful for NRLs  in order to get 

details on the methods applied to the same instrument used by another laboratory .  Since these 

details must be necessarily coupled with the Lab code, anonymity could be compromised. Some 

instruments are used only by few labs, in some cases by only one; so, it is not impossible that a 

laboratory could be identified by other participants and its z-scores disclosed through the specific 

instrument used.  

 Therefore this information regards only the EURL and it is very useful to have a thorough 

understanding of the performance observed (e.g. old instruments, etc.). 

 

2. The EURL shares the positive comments about the Short Report since it provides the essential 

information on the performance and on the need of any corrective action. The Final Report 

provides detailed information and comments and often a comparison with the outcome of 

previous PTs is reported, but this work necessarily requires a lot of time. 
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ANNEX 4 

 

QUESTIONNAIRE: 
PARTICIPANTS’ OPINION ON THE WORKSHOP 

 
 
1) Have the issues covered at the workshop and the way they were handled met your expectations?  
□   very much  
□   fairly well 
□   not much 
 
Comments or suggestions: 

 
 
 
2) Has the workshop contributed to clarify doubts or difficulties experienced during the execution 
of the PTs? 
□   very much 
□   fairly well 
□   not much 
 
Comments or suggestions: 

 
 
 
3) Has the workshop given a useful opportunity to improve the analytical methods used in your 
laboratory? 
□   very much 
□   fairly well 
□   not much 
 
Comments or suggestions: 
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4) Was the workshop able to provide new ideas for the development of new analytical methods? 
□   very much 
□   fairly well  
□   not much 
 
Comments or suggestions: 
 

 
 
 
5) Did you find that the two different sessions for discussion have added value to the workshop? 
□   very much 
□   fairly well 
□   not much 
 
Comments or suggestions: 
 

 
 
 
6) Are you satisfied with the planning of the agenda? 
□   very much 
□   fairly satisfied 
□   not much 
 
Comments or suggestions: 
 

 
 
 
7) Which topic mostly attracted your attention? 
 

 
 
8) Which topic would you like to examine in depth in the next workshop? 
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9) For the next PTs  do you have any preference regarding the matrix to analyse? 
□   yes, I would prefer  _____________________________ as matrix 
□   no, I have no preference at all 
 
10) Which are the weak or objectionable points of the workshop? 
 

 
 
 
11) Do you have any suggestion to improve our next workshop? 
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Answers to the questionnaire: Participants’ opinion on the workshop 
Number of collected questionnaires: 28 

 

QUESTIONS Very much Fairly well Not much No answer 

1. Have the issues covered at the workshop and the way they were handled met 
your expectations?  

21 7 // // 

2. Has the workshop contributed to clarify doubts or difficulties experienced 
during the execution of the PTs? 

16 10 1 1 

3. Has the workshop given a useful opportunity to improve the analytical 
methods used in your laboratory? 

11 15 1 1 

4. Was the workshop able to provide new ideas for the development of new 
analytical methods? 

15 8 5 // 

5.  Did you find that the two different sessions for discussion have added value 
to the workshop? 

14 8 3 3 

6. Are you satisfied with the planning of the agenda? 19 8 1 // 

7. Which topic mostly attracted your attention? 

See comments and suggestions below 
 

8. Which topic would you like to examine in depth in the next workshop? 

9. For the next PTs do you have any preference regarding the matrix to analyse? 

10. Which are the weak or objectionable points of the workshop? 

11. Do you have any suggestion to improve our next workshop? 
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Comments and suggestions from NRLs 

1. Have the issues covered at the workshop and the way they were handled met your expectations? 

- Presentation of Rosa was very good! Thanks, nice discussions 

- It’s unfortunate that there was no representative from the European Union  

- It was a pity that the presentation of EU legislation was missing (although we got the copies of presentation)   

- Thank you   

- It was unfortunate that the info from the Commission was cancelled   

2. Has the workshop contributed to clarify doubts or difficulties experienced during the execution of the PTs? 

- Problems on analysis of lead in milk were widely discussed 

3. Has the workshop given a useful opportunity to improve the analytical methods used in your laboratory 

- Nice discussion in groups; however sometime we do ICP, sometimes we do GF AAS 

- I got some ideas to improve my methods   

4. Was the workshop able to provide new ideas for the development of new analytical methods? 

- Not much, but only for our case. I think it’s very interesting for the NRLs (As speciation, nano-particles)  

- No new methods, but gave new ideas to develop/improve the present methods  

- Very much, especially regarding As speciation   

5. Did you find that the two different sessions for discussion have added value to the workshop? 

- We use ICP-MS and Atomic Absorption analysis in routine   

- It’s very difficult without specific proposal/subject  
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- Two different sessions was very good idea. But there was not so very much discussion (ICP-MS). Maybe people were already tired. 
Next time this kind of session could be at the beginning of the day    

- Interaction was minimal maybe because of the sitting   

- I was satisfied because I use only ICP-MS methods in my Lab  

- We used both techniques in our laboratory. It is problem for me to decide which sessions to choose   

- Very interesting lab visit   

6. Are you satisfied with the planning of the agenda? 

- Unfortunately Mr Swartenbroux of DG Sanco did not attend   

- Pity the EU Legislation was not represented   

- Would have appreciated the presence of the Commission Representative   

- I would have liked to hear about the revision of 96/23 (the future of 96/23)   

7. Which topic mostly attracted your attention? 

- Discussion about 17 PT results – Discussion on reporting results (Rosa) 

- For the uncertainty topic 

- The expression of the numerical value of the uncertainty in an official Test Report 

- The problem of nanomaterials 

- As speciation in food – emphasis on inorganic arsenic 

- As speciation 

- PT discussion 

- As speciation in food, emphasis on inorganic arsenic and the expression of the numerical value of the uncertainty in an official test 

- The expression of the numerical value of the uncertainty  
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- Regulation 396/2005 (pesticides legislation) regarding Mercury levels  

- Numerical value of the uncertainty  

- As i speciation in food  

- Nanoparticles + As speciation + expression of the numerical value   

- Nano presentation by Dr Cubadda   

- Expression of uncertainty in official test report   

- Nanomaterials 

- Nanoparticles   

- Inorganic As determination and nanoparticles   

- As speciation in food   

- As speciation in food, chemical elements in nanoform, the expression of the numerical value   

- Overview and considerations on result form & NRCPs 2012  

- PT 17  

- The expression of the numerical value of the uncertainty in an official test report   

- The expression of the numerical value of the uncertainty  

- As speciation   

- The discussion   

- Atomic Absorption – separate analytical sessions  

8. Which topic would you like to examine in depth in the next workshop? 
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- Analysis of elements outside scope of H.M. for example destruction & analysis of silver (we have had some problems) 

- For the ICP-MS method apply 

- As speciation 

- Analytical method ICP-MS  

- Calculating uncertainty of measurement \ 

- Speciation, sample preparation in speciation  

- The future of 96/23, what happens for contaminants when they are not included anymore for NRCP, the status of EURL CEFAO 
after revision 

- Follow-up of As, nanoparticle determination   

- Elements speciation   

- Elements speciation   

- More on measurement uncertainty   

- Overview and consideration on result form and NRCPs 2012 according to legislation in force / 

- Nanotech    

- Handling blanks, clean acids .etc. blank  subtraction   

9. For the next PTs do you have any preference regarding the matrix to analyse? 

- I would prefer butter, cheese 

- I would prefer frozen fish 

- I would prefer kidney 

- Tissue animals 

- Vegetable oil, butter and fat  

- Sn element  

- Butter   

- Butter or some other oily matrix  
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- Kidney   

- Milk   

- Baby food  

- Meat and fish   

10. Which are the weak or objectionable points of the workshop? 

- Heavy metals (Hg, As, Pb, Cd k.a.) by HPL-ICP-MS   

- There are no weak points in the workshop 

- None, all good   

- As a part same items were discussed in the workshop of IRMM two weeks ago. This is not a weak point of this workshop of Rome. 
But I am wondering too we need two reference laboratories for heavy metals? And many same people participate to both workshops 

- The overlap with the EURL for feed and food  

- I didn’t find such   

- There is short time for a lot of topics to discuss  

- Possibly more info/discussion with tackling problems during analysis  

- Pt 17 didn’t give so much since it was not ready  

11. Do you have any suggestion to improve our next workshop? 

- No 

- I hope a presentation/discussion of the handling and homogenization of samples before the laboratory pre-treatment when they come 
to laboratory – similar practices within NRLs (or it is necessary?) 

- If you organise a discussion session,  I think you need to sit in a different way   

- Two-day workshop   

- No suggestions, well done!!   

- Input from Commission   
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SURVEY ON COMMENTS AND SUGGESTIONS FROM NRLS QUESTIONNAIRE OF 

THE PARTICIPANTS’ OPINION ON THE WORKSHOP 

Number collected questionnaires: 28 

 

1. Have the issues covered at the workshop and the way they were handled met your 

expectations? 

All NRLs considered the activities suitable to their needs.  

Some NRLs expressed their regret for the absence of a representative of the EU. 

2. Has the workshop contributed to clarify doubts or difficulties experienced during the 

execution of the PTs? 

Judgement was generally positive; one NRL reported that problems on analysis of lead in milk 

were widely discussed. 

3. Has the workshop given a useful opportunity to improve the analytical methods used in 

your laboratory? 

Most of the laboratories were fairly or very much satisfied. One NRL expressed a satisfactory 

comment on the discussion in groups. 

4. Was the workshop able to provide new ideas for the development of new analytical 

methods? 

The majority of NRLs declared that the workshop gave new ideas to develop/improve the 

present methods; in particular, one underlined the importance of As speciation.  

5. Did you find that the two different sessions for discussion have added value to the 

workshop? 

Twenty-two out of twenty-eight NRLs were satisfied. One said that the discussion was difficult 

due to the lack of specific proposals/subjects. About the involvement in the discussion, one  

suggested a better sitting disposition. Another one even appreciating the two different sessions, 

proposed to anticipate them in the morning as everybody could be more reactive and proposal 

One NRL commented that since they used both techniques in their laboratory it was a problem 

to decide which sessions to choose. 

See Answer: in “Comments of the EURL-CEFAO to the suggestions and answers in the 

questionnaires” 

6. Are you satisfied with the planning of the agenda? 

The comments of several participants were that they regretted the absence of the EU 

representative and one of them wanted to hear about the revision of 96/23 (the future of 96/23) 

7. Which topic mostly attracted your attention? 
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The topics that mostly attracted the attention of NRLs were: “the expression of the numerical 

value of the uncertainty in an official Test Report”, “chemical elements in nanoform” and “As 

speciation in food – emphasis on inorganic arsenic”.  

8.  Which topic would you like to examine in depth in the next workshop? 

The topic mostly indicate in the questionnaire was that regarding Arsenic speciation, more than 

one participant asked to analyze more in depth the calculation of uncertainty of measurement,  

analytical method by ICP-MS and nanoparticles.  

9. For the next PTs do you have any preference regarding the matrix to analyse? 

The new matrices proposed were: butter and other oily matrices and kidney. 

See Answer: in “Comments of the EURL-CEFAO to the suggestions and answers in the 

questionnaires” 

10. Which are the weak or objectionable points of the workshop? 

Most NRLs did not find any weak point in the workshop. Two participants pointed out that 

similar topics were discussed in both workshops.  

See Answer: in “Comments of the EURL-CEFAO to the suggestions and answers in the 

questionnaires” 

One representative wrote that there was a short time for discussing a lot of topics; another 

regretted that only the preliminary results of the 17th PT were showed.  

11. Do you have any suggestion to improve our next workshop? 

One NRL expressed the hope for  a presentation/discussion of the handling and homogenization 

of samples before the laboratory pre-treatment when they arrive to the laboratory, one asked for 

a two-day workshop, and another the input from the Commission. One NRL proposed to 

organize the discussion session sitting at a round table or similar to facilitate the interaction. 
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Comments of the EURL-CEFAO  

to the suggestions and answers in the questionnaires 

 

 The opinion of the NRLs on the meeting and the EURL-CEFAO activities was generally 

positive thus representing an important stimulus for the continuous improvement of the 

Laboratory’s performance. The positive judgement on the activities of the EURL is to be 

considered as evidence of the adequacy of their planning and the answers to some requests, being 

specific, are given in the relevant survey in order to be more clear. 

 The following comments, instead, are mostly relevant to the workshop questionnaire. 

Before moving to the comments, it is important to acknowledge that every participant contributed 

to the success of the workshop. Moreover, it was very satisfactory to notice that most 

questionnaires were completely filled in and, more important, numerous suggestions and 

comments were provided by the participants.  

Probably this was due to the new format that was intentionally outlined to stimulate the 

participants to express criticisms and/or a partial appreciation on the workshop. 

In fact the EURL considers the NRLs comments important since it is a valuable input in the 

planning of the activities and understanding if route adjustments are necessary. The outcome 

showed that all the topics presented met the interest of the participants, so much that it was asked 

to propose again the same issues in the workshop next year. 

 As usually, arsenic speciation caught the attention of the participants but also the topic related 

to the inorganic nanomaterials roused great interest. Another important input of this workshop 

was the opening of an exchange of opinions with the NRLs on the expression of the numerical 

value of the uncertainty in an “official Test Report”. The interest it roused confirmed our 

expectations regarding the fact that laboratories very often have to face several aspects related to 

the measurement uncertainty. About this issue (answer to question 10), one NRL observed that it 

had been discussed during the Workshop of the EURL Heavy Metals as well. This happened 

since, before their workshop, the EURL CEFAO had already pointed out the problem to the other 

EURL with the intention of issuing a shared document. It is important to underline that facing 

certain issues together does not always represent an overlapping, but a synergy. Besides, the 

debate proved that a solution to the specific problem is still under discussion. 

Many participants regretted that the EU representative was absent; unfortunately, an 

important issue prevented Dr Swartenbroux from coming to the meeting and up-date the audience 

on the state of the art of the EU legislation. Although the NRLs had been provided with the paper 
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version of Dr Swartenbroux’s slides and were informed that they would be available in the 

website, still the regret for his absence was evidenced in different points of the questionnaire 

since his input on different issues would have been very useful. 

  Concerning the answers more strictly linked to the analytical point of view (questions 

2,3,4,5), it seems that the workshop was profitable for the majority of participants. As for the 

different analytical sessions on the techniques mostly used by NRLs, ICP-MS and GF-AAS, the 

majority (about 80%) of the participants expressed their satisfaction for this initiative, but some 

perplexities and/or criticism were expressed: the planned time was short, and that the discussion 

was difficult without a specific proposal/topic. In organizing these sessions, for which more than 

one hour was foreseen in the afternoon, the EURL intended to provide the participants with a 

suitable occasion to discuss their analytical topics. In fact the questionnaires of previous 

workshops had evidenced the need to have ways and time to interact and exchange experiences 

and ideas. Moreover the NRLs had been asked to carry along their raw data (PT on infant 

formula) in order to address the discussion to specific topics. Unfortunately, this request was not 

considered and only few participants actively took part in the debate and many were reluctant to 

speak out; however, those who had brought along their preferred a private exchange of opinions 

with the EURL staff. The entire outcome will carefully be evaluated and taken into account for 

the future trying to also organize the seating arrangements in order to facilitate the exchange of 

information.  

As for the presentation of the preliminary data of the 17th PT (answer to question 10), z-

scores could not be disclosed since less than thirty days had passed from the deadline and the 

EURL, as accredited PT Provider, must follow all the procedures of the Quality System and 

disclose official data only after the meeting for their approval. 

Anyway, the “Short Report” containing all the proper information (e.g. the values of z-scores) 

was made available on the restricted area of the EURL website in due time (40dd after the 

deadline), in order to allow the NRLs to timely apply the relevant corrective actions in case of 

underperformance. 

 Concerning the matrices for the future PTs (answer to question 9), four participants expressed 

their preference for butter or other oily matrices. Considering this proposal, it is important to 

underline that the preparation of fat materials, suitable for the analysis of chemical elements, is a 

hard task requiring also numerous preliminary studies and tests. Nonetheless, the EURL has a 

long time experience and background on the preparation of materials to be able to achieve this 

goal. If the EURL decides for these matrices, it is necessary to understand how many NRLs 
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could actually be interested in. The network will be asked if there is a real interest and 

commitment for a PT based on fat matrices, before EURL starts whichever trial.  

 

 Not every comment or suggestion has been answered in this document, but it is the EURL 

commitment to carefully evaluate each criticism, need and input received by the participants so 

that the collaboration with NRLs can become even more fruitful 

 


