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Abstract 

 
This work has two main objectives. The first one is to elaborate a study about the 

implementation and the maintenance of a quality system based on the NP EN ISO/IEC 

17025:2005 standard in a laboratory of food contact materials. Here are referred the implemented 

documents in the quality system of the laboratory and the ones that were elaborated in this work 

to be implemented, like four test methods. 

The second objective is to perform several tests of overall migration of solutes from plastic 

materials intended to come into contact with foodstuffs to determine the overall migration values 

and then to conclude about the safety and adequacy of the food plastic packages used in the 

different tests. The methods of test that were elaborated in the first part, based on the European 

Standard EN 1186, were optimized during the experimental work of the second part. 

Were performed five tests and only one of the tests, the one carried out in a PVC film into olive 

oil simulant for 10 days at 20 ºC by cell, had an overall migration value bigger than the maximum 

limit (10 mg/dm
2
), even bigger than the limit plus the analytical tolerance for that case (3 mg/dm

2
). 

So it is concluded that the packaging plastic material used in that test, is not appropriated to 

come into contact with the simulated food. All the other packages tested, into aqueous food 

simulants, comply with the overall migration limit and so they are appropriated for what they were 

tested. 

 

Keywords: NP EN ISO/IEC 17025:2005; quality system; EN 1186; overall migration tests; food plastic packaging; 

food contact materials. 

 

INTRODUCTION 
 
Part 1 

NP EN ISO/IEC 17025:2005 is a portuguese standard based on the european standard EN 

ISO/IEC 17025:2005 that specifies the general requirements for the competence to laboratories to 

carry out tests and/or calibrations. These are 15 management requirements and 10 technical 

requirements. These requirements outline what a laboratory must do to become accredited [1].  

This standard applies to all organizations performing tests and/or calibrations. It applies to all 

laboratories regardless of the number of personnel or the extent of the scope of its testing and/or 

calibration activities and it is intended to be used by laboratories in the development of its quality 

management systems [1]. 

One of the main reasons for pursuing NP EN ISO/IEC 17025:2005 accreditation is to prove 

laboratory’s technical reliability and competence to clients and regulators. Accreditation has 
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become an EU requirement for testing laboratories (like LCE) involved in official food control. With 

the implementation of this standard, various operational problems can be tracked down, 

constructively analyzed and effectively solved. Personnel training and increased quality awareness 

are two additional important merits produced by such an endeavor. The NP EN ISO/IEC 

17025:2005 accreditation facilitates the free movement of goods within EU and on trade with other 

countries [2].  

However, there are a few setbacks and pitfalls related to the whole process of implementing 

and maintaining such a quality assurance system. It takes a long time and an effort to implement a 

quality system. One of the efforts is to create a Quality Manual and all the Quality System 

Documents. The quality assurance system tends to expand bureaucracy with managing and 

updating its records that is quite complicated, expensive and demanding in human resources job 

[2]. 

Nevertheless, the internacional community compels laboratories world-wide to accept the need 

of developing a viable quality assurance system. By accepting the quality philosophy and staying 

focused on the primary target of attaining the desirable accreditation one can effectively surmount 

the problems mencioned before [2]. 

The stages of the implementation of this standard in a laboratory are usually the following: the 

planning (senior management commitment, implementing team, organizational diagnosis, policies 

and aims, goals and terms, reference documentation), the development (inicial documentation, 

adequate documentation), the implementation (personnel awareness, adequate employees 

training, implementation of procedures, quality management system control) and the verification 

and the maintenance (recognition of competence) [3]. 

 

Part 2 

Packaging makes food more convenient and gives the food greater safety assurance from 

microorganisms, biological and chemical changes such that the packaged foods can enjoy a longer 

shelf life. As a result, packaging became an indispensable element in the food manufacturing 

process. Today, a lots of different plastics are being used as packaging materials [4]. 

Plastic materials are organic macromolecular compounds, obtained by polymerization, 

polycondensation, polyaddition or other similar process, from molecules with a lower molecular 

weight (monomers) or by chemical alteration of natural macromolecules. They are called polymers 

[5]. 

Plastics can be classified as thermoplastics or thermosets. The first ones are flexibles and 

capable of being molded and remolded repeatedly and the second ones, after the manufacture, 

can´t be remolded again because they lose their initial characteristics. Plastics can also be 

classified as homopolymers or heteropolymers according to the number of basic units of different 

chemical nature (monomers) that compound the macromolecules [6]. 

Plastic materials used in packaging are very diversified in their chemical structure and have 

different properties according to their manufacture, to the additives incorporated and the 

combination with other polymers [6]. 
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The plastics materials most used in foodstuffs packagings are: Polystyrene (PS), Polyethylene 

(PE), Polypropylene (PP), Polyvinyl Chloride (PVC), Polyethylene Terephthalate (PET) and 

Polyvinylidene Chloride (PVDC) [5]. 

In order to improve the performance either during processing and fabrication or in use of the 

polymeric packaging materials, a wide variety of additives were developed and used. Additives 

such as antioxidants, stabilizers, anti-static and anti-blocking agents, plasticisers, light stabilizers, 

thermal stabilizers and slip additives are all commonly encountered in various types of polymeric 

packaging materials [4]. 

Concern about the wholesomeness and safety of foods has increased dramatically recently. 

Most concern usually focuses on food additives, both those added intentionally to the foods and 

those ending up in the food from the packaging material or processing equipment [4]. 

Monomers are reactive substances, with respect to living organisms, and hence more or less 

toxic. Therefore, hygiene regulations usually restrict the content of residual monomers in the 

starting materials, plastics, and articles made thereof [4]. 

Apart from additives and monomer residues present in the packaging materials, other sources 

of food contamination were also reported. Through direct contact with foods, residues of chemicals 

that were used in the processing of packaging materials may lead to contamination. Surrounding 

environment could also act as a source of contaminant too [4]. 

A good package to contact with foodstuffs can´t transfer to the food substances in an amount 

that can represent a risk to the health of the consumer or cause an unacceptable change in food 

composition or a damage of organoleptic properties of food [5]. 

Packaging materials represents a source of contamination through the migration of substances 

from the packaging material into food. Hence, regulatory authorities around the world have 

recognized that it is necessary to control such contamination, and many have enacted extensive 

legislation [4]. 

The migration of substances from the packaging materials into food is determined by overall 

migration tests. In these tests can be used four different technics: total immersion, cell, pouch and 

article filling. There are four different types of food simulants to be used in migration tests: water 

distilled or of equivalent quality (simulant A), acetic acid 3% (w/v) in aqueous solution (simulant B), 

ethanol 10% (v/v) in aqueous solution (simulant C) and rectified olive oil (simulant D). Conditions of 

times and temperatures used in these tests are in Decreto-Lei nº 4/2003, de 10 de Janeiro. These 

conditions have to be the most extreme that can be predicted to the real use of the foodstuffs. The 

overall migration limit is 10 mg/dm
2
 of the surface area of the plastic material or article intended to 

come into contact with foodstuffs. The following analytical tolerances are admitted: 3 mg/dm
2
 when 

simulant D is used and 2 mg/dm
2
 when are used the other simulants [7]. 

 

MATERIALS AND METHODS 
 

Part 1 
The first part of this work is to perform a study about the implementation and the maintenance 

of the NP EN ISO/IEC 17025:2005 quality assurance system in the Laboratory of Food 
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Contaminants and Food Contact Materials (LCE) of the Food Safety and Nutrition Centre (CSAN) 

of Instituto Nacional de Saúde Dr. Ricardo Jorge (INSA). 

Here are described some implemented quality system documents and the elaborated 

documents in this work to be implemented, like four test methods appropriated to the determination 

of overall migration of plastics materials and articles intended to come into contact with foodstuffs, 

based on the European Standard EN 1186. 

 

Part 2 

The second part of this work is to perform several tests of overall migration of plastics materials 

and articles intended to come into contact with foodstuffs to determine the overall migration values. 

During these migration tests were optimized the test methods elaborated in the first part of this 

work. 

 

Method of Test for Overall Migration into an Aqueous Food Simulant by Total Immersion 

In this test was used a sample of a polypropylene tray intended to contact with cooked food 

with pH>4,5, not bought in the market. This test was performed by total immersion for a period of 

10 days at 40 ºC. The food simulant used was distilled water (simulant A). 

The materials and equipment used were: laboratory guillotine; scissors and scalpel; tweezers 

with stainless steel tips; rule graduated in mm and with an accuracy of 0,1 mm; 6 glass overall 

migration tubes with an internal diameter of 35 mm and length of 100-200 mm and with stoppers; 

glass sticks with 2-3 mm of diameter and more or less 100 mm of length to separate the different 

parts of the test specimens; 5 platinum cups with 50-90 mm of diameter and a maximum weight of 

100 g, for evaporation of food simulants and weighing of residues; desiccator with silica gel; 

measuring cylinder of 100 ml; tweezers to remove test specimens of the glass tubes; cotton gloves 

and a cotton lint-free cloth; analytical balance Mettler Toledo AG245 capable of determining a 

change in mass of 0,1 mg; water bath Memmert for evaporation of food simulant at the end of test 

period; thermostatically controlled oven Heraeus; thermostatically controlled oven Analis. 

The only reagent used in this test was distilled water as food simulant. 

 

���� Exposure to Food Simulant 

Were prepared 3 test specimens. Test specimens were clean and free from surface 

contamination with a lint-free cloth. Handling of the samples was minimized, but when was 

necessary, cotton gloves were used. The sample was placed in the laboratory guillotine and was 

cut in 3 test specimens in square shape with 1 dm
2
 of area. Was checked with the rule if each side 

of the square had exactly 100 mm ± 1 mm. Then, each test specimen was cut in 4 pieces with 25 

mm x 100 mm each. Then, the 3 test specimens were put into three glass tubes, each tube for each 

test specimen, with glass sticks separating the test specimens pieces. The tubes were identified. 

Then were measured by measuring cylinder 100 ml ± 2 ml of food simulant and transferred into 

each of the three glass tubes. The tubes were stoppered. Then were measured by measuring 

cylinder 100 ml ± 2 ml of food simulant and transferred into two other glass tubes (blanks) and the 

tubes were stoppered. Then were measured by measuring cylinder 100 ml of food simulant and 
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transferred into an other glass tube and the tube was stoppered. This simulant was used to wash 

the glass tubes during the evaporation of food simulant. The 6 glass tubes were placed into the 

thermostatically controlled oven Analis at test temperature of 40 ºC. The test was performed during 

10 days. After this time, the 6 glass tubes were removed from the thermostatically controlled oven 

Analis. Test specimens were taken off from each of the glass tubes with a tweezer and the food 

simulant had been well drained into the respective glass tubes. 

 

� Determination of Migrating Substances 

Five platinum identified cups were placed in the thermostatically controlled oven Heraeus at 

105-110 ºC for a period of 30 ± 5 minutes, to dry. Then the cups were removed from the oven, were 

placed in a desiccator and allowed to cool to ambient temperature. The cups were weighed 

individually and the masses were recorded. The cups were replaced in the oven and was repeated 

the cycle of heating, cooling and weighing until individual consecutive masses differed by no more 

than 0,5 mg and the masses were recorded. For each cup, were transferred 40 ml to 50 ml of food 

simulant contained in each glass tubes, including the blank tubes, and was evaporated to a low 

volume, taking care to ensure  that only mild boiling occurs to avoid loss, in particular by sputtering 

or overheating of the residues. When almost all the simulant had been evaporated, was placed 

more simulant contained in each glass tubes in the cups and the evaporation was continued. And 

so on until there was no more simulant. Each of the glass tubes were washed with two lots of 10 ml 

± 1 ml of the unused simulant in the tube mencioned before and these washings were poured into 

the respective cups. The evaporation continued until almost dryness. When the simulant was 

almost completely evaporated, the cups were placed in an oven maintained at 105-110 ºC for a 

period of 30 ± 5 minutes, to complete the evaporation and dry the residue. The cups were removed 

from the oven, were placed in a desiccator and allowed to cool to ambient temperature. The cups 

with the residues were weighed individually and the masses were recorded. The cups were 

replaced in the oven and was repeated the cycle of heating, cooling and weighing until individual 

consecutive masses differed by no more than 0,5 mg and the masses were recorded. The masses 

of the residues were determined by subtracting the original masses of the cups from the stable 

masses of the cups and residues [8,9]. 

 

Method of Test for Overall Migration into an Aqueous Food Simulant by Article Filling 

With this method were performed two different tests. In these tests were used as samples 

polypropylene food boxes, bought in the market, intended to contact with soups with pH<4,5. These 

tests were performed by article filling, one for a period of 10 days at 5 ºC for the case of conserving 

the food in the refrigerator, and the other, for a period of 2 hours at 70 ºC, for the case the soup is 

hot. The food simulant used in these two tests was acetic acid 3% (w/v) in aqueous solution 

(simulant B). 

The materials and equipment used were: rule graduated in mm and with an accuracy of 0,1 

mm; 5 platinum cups with 50-90 mm of diameter and a maximum weight of 100 g, for evaporation 

of food simulants and weighing of residues; desiccator with silica gel; measuring cylinders of 100 ml 
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and 200 ml; pipettes of 10 ml and 5 ml; 3 glass balloons of 500 ml; cotton gloves and a cotton 

lint-free cloth; analytical balance Mettler Toledo AG245 capable of determining a change in mass of 

0,1 mg; water bath Memmert for evaporation of food simulant at the end of test period; 

thermostatically controlled oven Heraeus; refrigerating chamber at 5 ºC. 

The only reagent used in this test was acetic acid 3% (w/v) in aqueous solution as food 

simulant. 

 

���� Exposure to Food Simulant 

Were prepared 3 test specimens. Test specimens were clean and free from surface 

contamination with a lint-free cloth. Handling of the samples was minimized, but when was 

necessary, cotton gloves were used. The volume of food simulant required to fill an article was 

determined and recorded. Each one of the plastic boxes is one test specimen. The surface area of 

the test specimen exposed to food simulant when it is filled to its nominal volume was determined 

and recorded. Each one of the articles was identified, forming a test specimen. The three test 

specimens were filled with 300 ml of simulant. The test specimens were covered. Two glass 

balloons (blanks) were filled with 300 ml of simulant. Another glass balloon was filled with 100 ml of 

simulant. This simulant was used to wash the test specimens and the glass balloons (blanks) 

during the evaporation of food simulant. The three test specimens and the three glass balloons 

were placed in the thermostatically controlled oven Heraeus at 70 ºC for the test of 2 hours at 70 ºC 

or in the refrigerating chamber for the test of 10 days at 5 ºC. After the test period, for each test, the 

three test specimens and the three glass balloons were removed from the thermostatically 

controlled oven or the refrigerating chamber. 

 

� Determination of Migrating Substances 

For each test, the procedure was the same as the mencioned before for the Method of Test for 

Overall Migration into an Aqueous Food Simulant by Total Immersion, except that the 10 ml 

washings are for the test specimens and the glass balloons (blanks) [8,10]. 

 

Method of Test for Overall Migration into an Aqueous Food Simulant by Pouch 

In this test was used as samples plastic pouches for food made of Low Density Polyethylene, 

bought in the market, intended to contact with refrigerated meat. This test was performed by pouch 

for a period of 10 days at 5 ºC. The food simulant used was distilled water (simulant A). 

The materials and equipment used were: rule graduated in mm and with an accuracy of 

0,1 mm; 5 platinum cups with 50-90 mm of diameter and a maximum weight of 100 g, for 

evaporation of food simulants and weighing of residues; desiccator with silica gel; 3 glass balloons 

of 500 ml; cotton gloves and a cotton lint-free cloth; pipettes of 10 ml and 5 ml; measuring cylinders 

of 100 ml and 200 ml; analytical balance Mettler Toledo AG245 capable of determining a change in 

mass of 0,1 mg; water bath Memmert for evaporation of food simulant at the end of test period; 

thermostatically controlled oven Heraeus; refrigerating chamber at 5 ºC. 

The only reagent used in this test was distilled water as food simulant. 
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���� Exposure to Food Simulant 

Were prepared 3 test specimens. Test specimens were clean and free from surface 

contamination with a lint-free cloth. Handling of the samples was minimized, but when was 

necessary, cotton gloves were used. Each one of the plastic pouches is one test specimen. A line 

was drawn at the level of simulant in each pouch to determine the area of the test specimen that 

was in contact with the food simulant. Each test specimen was identified. Were measured 250 ml of 

food simulant, by a measuring cylinder, and transferred to each pouch (test specimen). The 

pouches were closed. Then were transferred to two glass balloons (blanks) 250 ml of food simulant. 

Another glass balloon was filled with 100 ml of simulant. This simulant was used to wash the test 

specimens and the glass balloons (blanks) during the evaporation of food simulant. The three test 

specimens and the three glass balloons were placed in the refrigerating chamber at 5 ºC for a 

period of 10 days. After the test period, the three test specimens and the three glass balloons were 

removed from the refrigerating chamber.  

 

� Determination of Migrating Substances 

The procedure was the same as the mencioned before for the Method of Test for Overall 

Migration into an Aqueous Food Simulant by Total Immersion, except that the 10 ml washings are 

for the test specimens and the glass balloons (blanks) [8,11]. 

 

Method of Test for Overall Migration into Olive Oil by Cell 

In this test was used a sample of Polyvinyl Chloride film, not bought in the market, to contact 

with cheese slices or cheese pieces. The food simulant used in this test was rectified olive oil 

(simulant D). This test was performed by cell for a period of 10 days at 20 ºC. 

The materials and equipment used were: four standard cells with 17,84 ± 0,1 cm of diameter 

and a total contact area with the simulant of 2,5 dm
2
; scissors and scalpel; tweezers with stainless 

steel tips; filter paper lint-free; cutting slab; 1 glass tube with stopper with an internal diameter of 35 

mm and length of 100-200 mm; glass sticks; measuring cylinders of 100 ml and 150 ml; glass 

funnels; volumetric balloons of 150 ml and 200 ml;  cotton gloves and a cotton lint-free cloth; glass 

balloons of 500 ml for rotary evaporator; glass pears for rotary evaporator; pipettes of 5ml and 10 

ml; test glass tubes with stoppers; analytical balance Mettler Toledo AG245 capable of determining 

a change in mass of 0,1 mg; BÜCHI 168 rotary evaporator with BÜCHI Waterbath B-480; Soxhlet 

type extractor BÜCHI Extraction System B-811 with recirculating chiller BÜCHI B-740; Gas 

chromatograph hp HEWLETT PACKARD, GC System HP 6890 Series, with FID detector and with 

a Supelco 2380 WCOT polar fused silica capillary column, 60 m of length, 0,25 mm of internal 

diameter and coated with a 0,20 micrometers film; hp HEWLETT PACKARD Vectra 500 SERIES 

computer with software appropriate to analyse chromatograms: HP GC Chemstation. 

Reagents used in this test were: rectified olive oil as food simulant with the properties 

mencioned in Decreto-Lei nº4/2003, de 10 de Janeiro; extraction solvent n-pentane (C5H12) p.a 

Riedel-de Haën; internal standard 2,0 mg/ml of triheptadecanoin, C17:0, C54H104O6 SIGMA®
, in 
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cyclohexane C6H12, Merck p.a.; solution of KOH Merck p.a 2 N in methanol CH3OH, Fluka; 

cyclohexane C6H12, Merck p.a. 

 

���� Exposure to Food Simulant 

Were prepared 4 test specimens. Test specimens were clean and free from surface 

contamination with a lint-free cloth. Handling of the samples was minimized, but when was 

necessary, cotton gloves were used. The samples were layed on the cutting slab with the surface to 

be in contact with the olive oil uppermost. The rings from the standard cells were taken and were 

placed on the test samples. The test specimens were cut out by cutting round the outer edge of the 

rings, using the scalpel cutting implement. Then, test specimens were weighed and their initial 

masses were recorded. The four standard cells were identified. With the cells dismantled was 

placed on the base of each cell one of the test specimens. The cells were reassembled. Were 

poured 125 ml ± 5 ml of olive oil, measured with a measuring cylinder, in each of the cells through 

the filler hole and with a funnel. The filler plugs were replaced. 100 ml of olive oil were poured into a 

glass tube to use as reference standard in the elaboration of the calibration curve. The 4 cells and 

the glass tube were left at room temperature (20 ºC) during 10 days. After this time, the olive oil 

within the cells was taken off with a pipette. The test specimens were removed from the cells with a 

tweezer and the olive oil was drained. Any adhering olive oil was removed by gently pressing 

between filter papers. This pressing procedure was repeated until the filter paper had shown no 

spots of olive oil. Then, test specimens were weighed and their final masses were recorded. 

 

� Extraction of Absorbed Olive Oil 

Four flasks appropriate for Soxhlet extractor were taken and was placed in each flask 10,0 ml 

of the internal standard, using a pipette, and 200 ml of extraction solvent, n-pentane. Each of the 

four test specimens were placed into four soxhlet type extractors, coupled with the flasks with the 

internal standard and the extraction solvent. This was extracted for a period of 6 hours, with a 

minimum of 6 cycles per hour, ensuring that the test pieces were totally submerged in the solvent 

during each soxhlet cycle. Then, all the solvent was drained from the soxhlet type extractors and 

the solvent was evaporated to approximately 10 ml using a rotary evaporator. The solutions 

containing the extracted olive oil and the internal standard were transferred to separate 500 ml 

glass balloons and each flask was washed with three portions of 5 ml of solvent and these three 

washings were added to the respective individual 500 ml baloon and were evaporated to dryness 

using a rotary evaporator. Then, these were transferred to separate glass pears and each of the 

500 ml glass balloon was washed with three portions of 10 ml of solvent and these three washings 

were added to the respective individual glass pear and were evaporated to dryness using a rotary 

evaporator. The extraction of the test specimens was repeated for an additional 6 hours period, 

adding a new quantity of 10,0 ml of the internal standard, and 200 ml of extraction solvent, 

n-pentane. The residues were isolated in 500 ml glass balloons and have been used the procedure 

described above for the first extraction. The extracted olive oil was determined in both the first 6 

hours and the second 6 hours extraction by the procedure described next. 
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� Determination of Extracted Olive Oil 

- Preparation of fatty acid methyl esters 

2 ml of cyclohexane were added to each one of the glass pears that contained the residue of 

the first 6 hours of extraction and second 6 hours of extraction, ensuring that the residues of olive 

oil and plastics extractables dissolved or were well dispersed by shaking or warming. The content 

of each glass pear was transferred to identified glass test tubes. To carry out the methylation, it was 

added to each of these test tubes, 0,2 ml of the solution of KOH 2 N in methanol, and it was shaked 

energetically for 30 seconds. It was allowed to stand until the phases have separated. The methyl 

esters for the subsequent gas chromatographic determination were in the upper layer. 

- Determination of fatty acid methyl esters 

The fatty acid methyl esters of olive oil were determined using a gas chromatograph, and with 

the following operating conditions for the used column: helium as carrier gas; injector split (ratio 

20,689:1); FID detector; temperature programme of initially 1 minute at 60ºC, then a ramp of  

17 ºC/min with a final temperature of 168 ºC for 28 minutes and another of 4 ºC/min with a final 

temperature of 235 ºC for 5 minutes; injector temperature of 260 ºC; detector temperature of 

290 ºC. 

 

� Calibration Graph 

Five blank reference olive oil quantities which has been subjected to the same test conditions 

as the test specimens were weighed to different glass pears. Then were added 10,0 ml of the 

internal standard to each pear, using a pipette. The cyclohexane was removed using a rotary 

evaporator. The olive oil quantities, with the added internal standard, were subjected to the methyl 

ester preparation procedure described above. It was injected twice in the gas chromatograph 0,4 µl 

of the upper layer of each test tubes prepared before. With the peak areas obtained, was calculated 

the ratio (C16+C18)/C17. Was constructed a calibration graph, plotting this ratio on the y-axis 

versus the weighed quantities of olive oil on the x-axis. For each chromatogram was determined 

also the ratio C18/C16 and the global average. 

 

� Determination of Olive Oil Absorbed by Test Specimens 

It was injected in the gas chromatograph 0,4 µl of the upper layer of each test tubes 

corresponding to the first and second extractions, prepared before, twice for the first extraction and 

once for the second extraction. With the peak areas obtained, was calculated the ratio 

(C16+C18)/C17. By interpolation in the calibration graph, it was determined the amount of extracted 

olive oil from test specimens. For each chromatogram of the first 6 hours of extraction was 

determined also the ratio C18/C16 and the global average. This value was compared to the similar 

ratio determined for the calibration graph [8,12,13,14]. 
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RESULTS 
 
Part 1 

In this work were elaborated four test methods appropriated to the determination of overall 

migration of plastics materials and articles intended to come into contact with foodstuffs, based on 

the European Standard EN 1186, to be implemented in the LCE quality system. 

 

Part 2 

The results of the overall migration tests performed in this work are the following (see Table 1). 

 

Table 1- Overall migration values, overall migration with systematic and aleatory errors values and overall migration with the 

expanded uncertainty values for the migration tests performed in this work. 

Test 

Overall 

Migration 

(mg/dm
2
) 

Overall Migration 

with Aleatory Errors 

 (mg/dm
2
) * 

Overall Migration with 

Systematic Errors 

(mg/dm
2
) 

Overall Migration with 

Expanded Uncertainty 

(mg/dm
2
) * 

PP tray, Total Immersion, 

10 days at 40 ºC 
0,6 (6 ± 12)x10

-1
  (6 ± 8)x10

-1
  (6 ± 3)x10

-1
 

PP food boxes, Article 

Filling, 10 days at 5 ºC 
0,1 (1 ± 2)x10

-1
  (1 ± 4)x10

-1
  (1 ± 2)x10

-1
 

PP food boxes, Article 

Filling, 2 hours at 70 ºC 
0,0 (0 ± 2)x10

-1
  (0 ± 4)x10

-1
  (0 ± 2)x10

-1
 

LDPE plastic pouches, 

Pouch, 10 days at 5 ºC 
0,0 (0 ± 3)x10

-2
   (0 ± 2)x10

-1
  (0 ± 7)x10

-2
 

PVC film, Cell, 

 10 days at 20 ºC 
14,3 ** 14 ± 1  14 ± 3  14 ± 3  

* At a 95% confidence level; 

** This is the corrected overall migration value, dividing the obtained value of 42,9 mg/dm2 by 3, the “reduction factor” 

for the case of cheese.  

 

DISCUSSION  
 
In this work, was demonstrated the implementation and the maintenance of a quality system in 

the LCE based on the NP EN ISO/IEC 17025:2005 standard, in the fisrt part. Were elaborated four 

test methods appropriated to the determination of overall migration of plastics materials and articles 

intended to come into contact with foodstuffs, based on the European Standard EN 1186, to be 

implemented in LCE quality system with the final objective of the accreditation of these test 

methods. So, this first part of this work was completed with success. 

The second part of this work was also completed with success. It was concluded which of those 

plastics analyzed are adequate to contact with food.  

It was concluded that only one of the overall migration tests performed do not comply with the 

overall migration limit of 10 mg/dm
2
, that was the test carried out by cell into olive oil for 10 days at 

20 ºC. The corrected overall migration value in this case was 14,3 mg/dm
2
. This value is even 

bigger than the overall migration limit of 10 mg/dm
2 

plus the analytical tolerance for this case, 
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3 mg/dm
2
. So, it is concluded that the packaging plastic material used in this test, is not appropriate 

to come into contact with the simulated food (cheese slices or pieces of cheese). 

For all the other tests performed in this work, into aqueous food simulants, the results obtained 

show that overall migration values are a lot lower than the upper limit for overall migration, 

10 mg/dm
2
. So, the plastic contact materials used in these tests are adequate to contact with the 

foodstuffs simulated in that cases.  

The expanded uncertainty is small in the cases that comply with the overall migration limit, so 

that is not a problem. The expanded uncertainty is bigger in the case that do not comply with the 

overall migration limit. Since this is a case of food safety, even with this big uncertainty, that can 

situate the true overall migration value a little bit lower than the upper limit, this food contact 

material is not appropriate to its intended.  

The test methods elaborated in this work were demonstrated to be adequate to the overall 

migration tests performed since they were based on the EN 1186 standard and there were obtained 

very low migration values for those plastics bought in the market that have been analyzed for other 

institutions before and shown to be adequate to contact with the simulated foods. These test 

methods, were optimized during the experimental work of the second part and are adequate to 

what they are intended. 

 

CONCLUSIONS 
 
Although the implementation of a quality system is difficult, time-consuming and costly it is of 

great importance to demonstrate that the results reported from the laboratory can be relied upon, 

i.e. are of a sufficient quality. The implementation of a quality system is also important to improve 

efficiency, teamwork and competitiveness [2,15]. 

It should be emphasized that receiving accreditation is not an end in itself. Continuous 

development is needed. Efficiency, flexibility and innovation in its management are the keys for 

continuously achieving higher quality. It is important the subjection to periodical re-assessment by 

the accreditation and inspection bodies. In this way, one’s efforts in maintaining and continually 

improving the quality assurance program are even better rewarded with the steady elimination of 

previously encountered problems [2,15]. 

In assessing both the benefits and the difficulties of accreditation, it can be safely concluded 

that the development, implementation and maintenance of an applicable quality assurance system, 

though not obligatory, is of vital importance to testing laboratories [2]. 

A good quality system contributes to the professional pride of the staff based on the satisfaction 

resulting from a job well done [15]. 

The first part of this work was important to LCE since were elaborated four test methods that 

did not existed yet, to be implemented in the quality system of the laboratory and with the final 

objective of the accreditation of these test methods. This work contributed with helping the 

maintenance of the quality system of the LCE too, with updating quality documents, and other stuffs 

important to that maintenance. 
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The second part of this work was to perform several tests of overall migration of solutes from 

plastic materials intended to come into contact with foodstuffs to determine the overall migration 

values and so it was concluded about the safety and adequacy of the food plastic packages used in 

the different tests. The methods of test that were elaborated in the first part, based on the European 

Standard EN 1186, were optimized during the experimental work of the second part with success. 

 

FUTURE WORK 
 
As future work, it is important the implementation of reference materials and certified reference 

materials to a better determination of the expanded uncertainty in the determination of the overall 

migration values of plastic materials and articles intended to contact with foodstuffs. Another 

sugestion to be explored in the future is the use of the foodstuffs in the overall migration tests 

instead of the food simulants. 
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