LAPPEENRANTALAHTI UNIVERSITY OF TECHNOLOGY
School of Engineering Science

Degreeprogrammein Chemical Engineering and Water Treatment

Tara Haikonen

FOOD SAFETY MANAGEMENT SYSTEM AND PREREQUISITE
PROGRAMMES FOR A PAPER MILL

Masterds Thesi s

Examiners: Professor Satiia Reinikainen, D.Sc. (Tech.)

Associate Professor Eeva Jernsty@n$c. (Tech)



ABSTRACT

Lappeenrantdahti University of Technology LUT
School of Engineering Science
Degreeprogranmein Chemical Engineeringnd Water Treatment

Tara Haikonen

Food Safety Management Systerand Prerequisite Programmes fora Paper
Mill

Master 02020Thesi s
95 pages,16 Figures,14 Tables, and 2 Appendices

Examiners: Professor Satlia Reinikainen, D.Sc. (Tech.)

Associate Professor Eeva Jernsty@nsc. (Tech)

Keywords:Food safety management systgmerequisite programmegaper mill,
goodmanufacturing practicéazardanalysis anctritical control point

The aim of this thesis to map the requirements for a mill to become a tmodact
material produceandbuild a food safety management system tuill.

The first part waso studythe legislatios worldwideon food contact materiaésd
examine what would it require of a mill to become a manufacturer of food contact
material It was assumed that the marke¢a would first be in the European Union
The Regulations of the EU area were studraate closely than the other3here

are many laws on food contact materaeund the world, and they vary more or
less with each other.

The nextthing was to builda food safety management system to ensurettigat
lack of it does notprevent product developmem. product safety handbookas
written, and itcontainsinstructions on good manufacturing and hygiene practices
with prerequisite programes To ensure product safetg risk assessmeand a
hazard analysis and critical control point procedueeeperformed

Implementing a food safety management systena tmill requires time and
resources from both management padsonnelThe product safety handbook must
contain all theways to avoid the risks identified in the risk assessyesrd the
HACCP must be monitored in actidor a reasonable period of timend re-
evaluated. Wheneverfaod safetyhazarddetected or the process, the product or its
raw materials changéhe risk assessment and the product safety handbook must be
re-evaluated.
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hyvat tuotantotavavaarojen arviointi ja kriittiset hallintapisteet

Taman tyon tarkoituksenan selvittdd paperitdaan mahdollisuutta aloittaa
elintarvikekontaktipapen valmistus ja rakentaa elintarviketurvallisuuden
hallintajarjestelma paperitehtaalle.

Tyon aluksi kasitellaan maailmarmaajuisesti vaatimuksia
elintarvikekontaktimateriaailée, ja selvietddh mita paperitehtaalla tulee tehda,
jotta kaikki tarvittavatvaatimukset taytettaisiifa elintarvikekontaktimateriaalia
voitaisiin alkaa valmistad'yossa oletettiin markkinalueen olevan aluksi lahinna
Euroopan Unionin alueellm gksi tassa tyosséasitelladntarkemminEuroopan
Parlamentin ja Neuvoston asetuksia, sdkBl:n alueen nwaltioiden lakeja
Elintarvikekontaktimateriaaleille oerilaisia ja eritasoisia vaatimuksigaailmalla

ja ne poikkeavat toisista@memmang vahemman.

Tybn toinen osa oli kehittda tuoteturvallisuuden hallintajarjestelma
Tuoteturvallisuuden hallintajarjestelma kehitettiin, jotta seatfuminen ei hidasta
tuotelehitystd. Osana tata tyota Kirjoitettiimuoteturvallisuuden kasikirjajoka
sisdltaéohjeet lyville tuotantotavoille hyville hygieniakaytanndillesekd mile
tukiohjelmille. Jotta tuoteturvallisuus voidaan taatgosessissa,suoritettiin
riskiarvio HACCP-jarjestelma periaatteiden mukaan

Elintarviketurvallisudlen hallintajarjestelméatoteuttaminen tehtaalle vaatikaa
ja resurssejaseka johdolta etta henkildstolta. Tuoteturvallidemn kasikirjan tulee
siséltd&uvaukset tukiohjelmistgoilla voidaan valttaa kaikki ne riskit, jotka voivat
vaarantaa tuoteturvallisuuden jatka riskiarvioinnissa havaiaan. HACCP-
jarjestelman toimivuutta orarvioitava sopivan ajan kuluttua uudelleeja
kehitettavgatkuvasti Aina kun havaitaan elintarviketurvallisuusristai prosessi,
tuote tai sen raakaineet muuttuvat, riskinarviointi ja tuoteturvalligslenkasikirja
on paivitettava.
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1 INTRODUCTION

Plastics are the most used material in packaging of food and in disposable
tableware Because the overall consumption increases, the amount of trash
increases. Thamount ofplastics intrashmakeit harder todispose the plastics, and

the environment loads high since nore and morglastic trashis dumbed to the
nature and to the oceaasenthoughthe harms of plastibave beerknownfor a

long time.

Solutions to decrease the load of plasticsheenvironmentnay be found in paper.
Thereis overcapacityin the conventionaprinting paper industryas one paper
machine can produce more paper than before igitdlcsation is reducing the sales
of books, newspapers and magazindile the supplydemand relationshim
conventional paper produdisis turned strongly to the supply sitlgere isalack

of alternative material to plastics

Conventional paper manufacturing can be modified to produce safe food contact
papersManyfibre-based productarealready in the marketsut thereas still room

for plasticfree productssince thevolume ofplastic, papeand boardood contact
materialmarketsis more than 5®illion euro annuallySimoneau et al., 2016n

Stora Enspusing and reaching the maximum potential of bionmasbeen a goal

anda few examplesof the possibleapplications of biomass adifferenttypes of

paper and bard packagingsolutions("Paperboard materid|s2019, fiSpeciality
papers, 2019.

On 27 March 2019%the EuropearParliamentacceptedhe proposal for a directive
of the Europeafarliament and of the Council that will ban singige plastics like
straws Plastics are widely used and they p&ymportant role in the economy and
in many essential applications. Singige plastis produceunnecessary waste that
cannot beecycled, which means thdte context of the Circular Economy is not

achieved.

In the Europeafarliament 28 MEPs abstaine@5 voted against and 560 in favour
of the reduction of the environmental impact of siagée plastic products. This

decisionis actually based on the Commissios p | a'iClpsing thd |dof An



EU action plan for the CirculdE ¢ o n o whyclb was adoj@d on 2 December
2015, andh strategy of plastic circular economy in the EU declaretlé January
2018.(Chatain, 2019European Parliament, 2019)

The European Parliameand theCouncillaid down the DirectivdEU) 2019/204

to reduce and qgvent the impact gblastics on thenvironment and human health
andpromotethe transitiorto theCircular EconomyThe real title of this directive

is Directive (EU) 2019/904f the European Parliament and of the Courdils
June 2019on the reduction of the impact of certain plastic prod on the
environmentin the Directive (EU) 2019/204 aticle 5 lays downa list of single

use plastics thathe Members Stateshall prohibit. On the list are dr exampé
beverage stirrers, plates, food contaimeeasle of expanded polystyrene, straws and
cutlery. The measures shall be applied according to Article 17 from 3 July 2021.
(Directive (EU) 2019/904, 2019)

As anew possibleproducer of food contaehaterial,the case milmustfulfil the
Framework Regulatioif it wants to bringfood contact material to the market in
the EU.This Regulatiod seal title isRegulation No 1935/200df the European
Parliament and of the Council of 27 October 2004 on materials and articles
intended to come into contact with food and repealing Directives 80/590/EEC and
89/109/EEC The Framework Regulation is binding to all the Member Stétks.

the praedures of thifRegulation are included ithe ISO 22000:2018 standard
which is namedFood safety management systenfi®equirements for any
organization in the food chainThe standards not mandatory to fulfil when
bringing food contact material to thearket, but it makes it easier to monitor
whether the company fulfils all the requirements for food contact material .or not
(EN ISO 22000:2018, 2018; Regulation (EC) No 1935/2004, 2004)

Therearealsonumerous differeces inregulations globallyfor example Chinahe
USA and Canada have their own regulations. AtemeEU Member Stateske
Germany and France have their owsgulationsdespitethe EU Framework

Regulation



It is necessaryo test allnew food contact materialen the marketTestingis a
prerequisitdor ensuringhuman healthOne bad example of lkof testing isusing

lead in the soldering ofin containes, which leads to poisonings(Baughan, 2015)

The aim of this thesis is to builch food safety managementor the case mill
including databases fochemicals, pul@nd paper pakaging materialsHACCP
proceduresproduct safety handbook andemplates fompersonnel product safety
training materials The demical database also contaioalculations for each
chemical that may be present in the final papeoduct. The food safety
managemensystemis built to ensure thathe lack ofit does not prevent product
development

The food safety managemensystem is built tafulfil the requirements in Europe,
consideringthe possibility to expand the marketiggpbally. The systenfollows

the European Regulationthe main requirementfor chemicalsbased on German
standards, American legislation and European lists of allowed and forbidden
substancesand industry guidelines by The Confederatiosf European Paper
Industries(CEP)).

2 INTERACTIONS BETWEEN CONTACT MATERIAL AND
FOODSTUFF

All residents of the European Union Member States vote for the European
Parliament. The election is a direct election and 751 MieslectedOne of the
threemainrolesof the EuropearParliament idegislative All the regulations made

by theEuropean Parliament are legisiatly bindingandthey must be fully applied
throughoutthe EU The EU regulations arenade by thézuropean Parliament and
the Council by the proposal of the European Commisgiéaropa.eu, 2019a,
2019b)

Directivesaremadeto protectconsumes across the EU. Directives are legislative
actsthat set out goals for EU member states to redotiividual countries must
implement directives, but they magttheirlaws as they sdé to achievahe goals

of the directives(Europa.eu, 2019a)



According toRegulation(EC) No 19352004 Article 1, the Regulationappliesto

all materials and articles thate intendedto be brought into contact with foamt

are already in contact with food and were intended for that purpdise, if it is
reasonable to expect that the material will get in contact with food, the Framework
Regulation appliegRegulation (EC) No 1935/2004, 2004)

The Food Safety Systems Certificati®t8SC 2200®Bcheme Version Bivides a
food chaininto categoriesandthe case millwould belong to category | with other
producers of food packing materialSategory Imeans that company produces
material which will be in direct or indirect contact with food drom which
substances might possibly transfietoi food.ISO 22000:201&ndISO/TS 22002
4:2013 Prerequisite programmes on food safety. Part 4: Food packaging
manufacturing by the International Organization for Standardizatidrhese
normative documents are included=SSC 22000T he definitionof materialis like

in Regulation (EC) No 1935/2004SSC 22000, @19)

There are various ways toeasure the safeof FCM. Usually the measures are
based on toxicologymigration of substances microorganisms(GB 4806.8
2016, 2016; Regulation (EC) No 1935/2004, 2004¢ United States of America
(USA) regulatiors are based oran organization's own assessmentwifethera
substance used in food contact matevillimigrate to food and then become a food
additive.(Baughan and #iwood, 2010)

There are specific rules for food contact substa(fe€S)as well, for examplésts
that includeallowed andforbiddensubstancesSupporting tooldor consideing
whetherthe FCS is atiwed ardor examplespecific migration limit (SML)which
is the maximum amount of substancallowed to migrate into the foodheSML
is expressed img/kg of foodstuff fnilligram perkilogram of foodstuffor mg/dm?2
(milligram per cubic decimetrg. SML(T) is thetotal spedic migration limit and
expressedn mg/kg. Overall migratiotimit (OML) is the maximunmamounif non
volatile substancehat migrates from a packagimgaterialor food containeto a
food simulant expressed in mg/dm? or mgdtgimulant OML thenmeasureshe
inertness of FCMMaximum permitted quantitfQM) is the maximum permitted
amount of a type or group of residual substaheaécan be in dinishedFCM. QM



is expressed as mg/kg of fd@ontact materialf QM is expressed as mg/dm? it
is QMA. (ChemSafetiro, 2018; Simoneau et al., 2016)

3 LEGISLATION ON PAPER AND BOARD FOOD CONTACT
MATERIALS IN EUROPEAN UNION

There are and have been differences in the national legislation on food contact
materials in the Member States (MS) of the European Union. (Edrts have

been made tbarmonizethe laws in the EU levdlut still thereis work to do.The
current view inthe EU is that allthe seal of approvahat are done to food contact
material must be basexh listed substancdsxicological evaluation(Baughan,

2015)

The European Council Regulation No 1935/2@94inding for all the Member
States ofthe European Union.Also, the Framework Regulatiois directly
applicable The main principle in regulation is thfmtod contact materialseed to
be sufficiently inert (excluding the nev active food contact materialgnd
substancemust not migrate to foodstusuch amounbf substancethat canrisk
human healthFoodstuffquality and organoleptic propertieshouldalso staythe
same (Regulation (EC) No 1935/2004, 200®)is by then meanthatFCMs must
be produced undegood manufacturingoractice (GMP) (Simoneau et al., 2016)

In the Framework Regulation i set that all the components of food contact
material, in this case paper, must be traceable in every process stepthed in
product chain. The traceability in this contexths ability to trace and follow the
produced material through all stagek product chain meaning manufacture,
processing and distribution. The minimum requirement is théhalbperations to
whom materials are delivered and from whom materials like chemicals are bought
must be recognized in the chajRegulation (EC) No 1935/2004, 2004)

The Article 15 of the Framework Regulati@oncerngegulationson labelling of

food contact materialflRegulation (EC) No 1935/2004, 200 here are four main
requirements for labels of FCMs. It is setttaaFCM must be marked either with
words fAfor food cont fardheiouseo@ne exarple of this ¢ i

is the EU symbol for food contact materials, presenté&igarel. The information



must be given with electronic or paper documeaotasiccompanying the materials.
This can be covered with the Declaration of Compliance (DoC) because all the
information about théood contact material is in it. Also, the suitability of material
for certain usage can be cleare&inoC for examplavhethe the material is safe

to use in contacwvith fatty or wet foodstuff(CEPI, 2019; Regulation (EC) No
1935/2004, 2004)

Figurel Food contactmaterial symbol

TheFigure 1 presentgery welkknownsymbol forfood contact material in the EU.
This Figureindicates thathe material is safe to use in contact with foodstlifie
Figureis notmandatoryput giving the same informationsingtext may beharder

or even impossible.

The other two main requirements labelling inthe FrameworkRegulation are
ensuring the traability of material with adequate labelling ami@ntifying the
responsible manufacturer, processor and séltea mill, amorefamiliar word for
fiprocessay is ficonverteo. Therefore,processors are from now on referred as

convertes. The identificationnformationmust contairthe name or trade name of



theproduct, the registered office or addresg®manufactureconverteror seller.
Again, these can be covered time DoC. The kkbelling information should be
considered together with traceability guidadoeumentgo avoid duplications in
these files(CEPI, 2019; Regulation (EC) No 1935/2004, 2004)

In the Annex | of theFramework Regulatigrfood contact materials thare not
harmonized in the Elyet may be covered by specific measufesstic materials
have their own Bropean Commission Regulation (EU) No 10/201vhichis a
specific measuravithin the meaning of Article 5 athe FrameworkRegulation
Paper and board do not have specific meas(@Regulation (EC) No 1935/2004,
2004)

Paper and board amon-harmonked materiad. The EU Member States have
various laws and requirements fpaper and boardvieasurements on chemical
safety as well athetype and numerical value of restricti@g. compositional and
migration limits or quantity in materiglsary across the Member states. The lack

of concerted lawon food contact materials and substances can cause food safety
hazardsAlso, risk management is nohiform andthe risk assessment tools of the

EU are not fully exploited Simoneau et al., 2016)

All the diverging requirements the oneleadto a situationn which thecountry
wherethey are going to bring FCM to marke8eeking gternaladvice is not bad
thing, but it will increasehecostsandprolong bringing a newroductto themarket

as well aghe authorization of the produ¢Simoneau et al., 2016)

It is necessary tproduce FCMsn accordance witlyood manufacturingpractice
(GMP). The law principles of GMP are presented the EU Regulation No
2023/2006and all food contact materials must fulfil the(Regulation (EC) No
1935/2004, 2004)Regulation (EC) No 2023/2006, 2006he manufactureof
FCMs might alsoneedto fulfil internationalstandardsfor example ISO 90D
Quality Management System standaia prove tothe quality of the product to
customers One lawbased requirement is for exampthe Declaration of
Compliance DoC). With appropriatequality criteria  adequate traceability and
high-quality information in the product chain can be achiey&tmoneau et al.,
2016)



The Council Directive 85/572/EE (full title: laying down the list of simulants to
be used for testing migration of constituents of plastic materials and articles
intended tocome into contact witlioodstuff$ divides foodstuff in eight main

categoriegwith different scalesbased orhe test simulantthat are

Simulant A: distilled water or water of equivalent quality;
Simulant B: 3 % acetic acid (w/v) in aqueous solution;

Simulant C: 15 % ethanol (v/v) in aqueous solution;

Simulant D: rectified olive o{Council Directive 85/572/EEC, 1985)

The main categories:

01 Beverages

02 Cereals, cereal products, pastry, biscuits, cakes and other bakers' wares
03 Chocolate, sugar and products thereoid confectionery products

04 Fruit, vegetables and products thereof

05 Fats and oils

06 Animal products and eggs

07 Milk products

08 Miscellaneous product&ouncil Directive 85/572/EEC, 1985)

Even though this directive concerns plastic materialsan be noticedhat there
are varioussimulants touse withvarious types of foodstuffifferent types of
foodstuffs are tested withdifferent simulants depending othe pH, alcoholic
contentas well as other foodstuff properti€me of these simulants are also used
in FCM testingof paper and boardt must be notethatthe target countrgefines

sometestingas wellasSML.

3.1 National regulationg the EU

As mentionedbefore someMember Statehavetheirown regulations and las¥or
food contactpaper and boards well asfor other food contacinaterials In this

chaptey paper legislation national levelreintroduced.

Requirements the Member States of the E&fe divided ito two categories:



1. extractive limitsor purity requirements (e.g. Lithua@nandGreece)
2. lists of permitted substances in paper (e.g. Italy and Neéerlands)
(Baughan, 2015)

The legal systems fall into three main categorieg different types of

measurements

1. system ofcomparable migration limits to the EU system andhorised
substancege.g. the Netherlands)

2. system of recommendatiofsiB! Not legally binding)for substances to be
used in thenaterial Germany)

3. system of unspecific legislation including code of industry practice
defining the due diligence of business operaterg.the United Kingdom).
(Simoneau et al., 2016)

Although Category 2 recommendats are not legally binding, many buyers and
consumers of food contact materials require the materials to comilythem
Therefore,it is recommendable to use raw materials and packaging materials that

follow therecommendatios

Finland

Finland sMinistry of Trade and IndustryKauppa ja teollisuusministerio)
publisheda decision orsolubleheavy metals in food contact materiats the20"
of March 1992. The decisioniiatherold butit still applies tofood contact material
exceptfood contact materials famly dry foodandceramic materialthat are not

especially for kids(Kauppa ja teollisuusministerio, 1992)

The limits for migratingheavy metals are maximuooncentrationgper square
decimetreof FCM surfaced.50 mg of lead, 0.10 mg of cadmium and 2.0 mg of
chromium and nickel eacn case the FCM ispeciallyfor toddler orkids food the

limits areonly a tenth of those limit§Kauppa ja teollisuusministerio, 1992)

It is set in the FinniskoodAct 23/2006218 that all the opetarsin thefood chain

mustbeapproved byheFinnish Food AuthorityThe organization shall inform the
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local food control authority of the locatiorand activities of production.
(Elintarvikelaki 23/2006, 2006)

Germany

BfR (Bundesinstitut fur Risikobewertungederal Institute for Risk Assessment
lays downa series ofecommendatiosifor food contactmaterialin GermanyThe
Framework Regulation icoveredin German Food and Feed Code LFGB
(Lebensmittel und Futtermittelgesetzbuchin whichthe definition ofFCM is the
same andhe requirementdor the safety of FCM are equal tahe Framework
Regulation(LFGB, 2019) BfR XXXVI containssome tighter regulations that
complementhe Framework RegulatigiBfR Recommendation XXXVI, 2017)

German BfRXXXVI lists materials that can be used as raatenal br food
contact materials. éceptedraw materiad according to BfRXXXVI are for
example fibrous materials: natural and synthetic, fillers, production aids like
precipitating and retention agen@nd special paper refining agents like wet
strengh agents(BfR Recommendation XXXVI, 2017he Framework Regulation
does not list angllowedor forbidden substances in the productdiood contact
materials(Regulation (EC) No 1935/2004, 2004)

Belgium

TheBelgianlegislationonfood contact materialsheRoyal Decree of 11 May 1992

on materialsand articles intended to come into contact with foeals updatedn

12 June 2017Koninklijk Besluit van 11 Mei 1992 betreffende materialen en
voorwerpen bestemd om met voedingsmiddelen in aanraking te komen
Wijzigingen: 12 Juni 2017 (Stbl. 27 Juni 20L7he mairnchange wato makethe
DoCto bevalid only for five yearsThemodel of DoCis presenteds an appendix

of updated Royal Decreand it issimilar tothe EU model(Koninklijk Besluit,
2017)

In the Royal Degres annex 4 paper and boaefulationsfor moist and greasy
foods are describedlhe overallmigration limitfor every substance 80 mg/dn.
Allowed fibres, substancesand additivesare listed onlylisted only on a general
level and themajor requiremenrd arethat the substances of paper or boatolnot
endanger human heal#ndthe substances are naluble in water(Koninklijk
Besluit, 2017)
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The Netherlands

In thelaw of theNetherlandgood contact paper is dividedto two groupsinto
paper for genéc use andnto paper that is uskfor filtering hot liquid o other
foodstuff with temperature over 80°GBaughan, 2015; Veraar010) In the
Commodities Act (Packagings and Consumer Articles) Regulation
[Warenwetregeling verpakkingen en gebruiksartikelempstances thaan beusel

in the product and productiare listed. Still, other substances are alkaved but

only if they comply with Article 3 of Regulation (EC) No 1935/200Also, the
specific ortotal migration limitshould notbeexceeed.(Commodities Act, 2016)

It is requiredin the Commodities Acthat he manufactureof the productmust
know dl the substances used in the production as well as their composifitires
competent authoritieequest, theompositiors must be dislosel. (Commodities
Act, 2016)

The Commodities Act specifies requirements floe specific migration limits
(SMLs), for the total migration of ingredient&r the residual content (QM), and
for the residual contd per surface areAlso, theDeclaration ofCompliance (DoC)
is requiredand specific info of it is in the Commodities Act annexnlchapter 2
of the Commodities Actrequirementsfor producing paper arextensively
described(Commodities Act, 2016)

Italy

The ltalianlegislation @ food contact materialg/asborn inthe early 1960slts
main pointis to knowthe components of papand the possible migrationsust be
identified throughtesting.Also, the Italianlegislation is older than thirst EU
regulationson FCMs andthe Italian legislation contains some parts tinatEU
regulationgdo not even mentionlhis has causedlsituation wherdoth the old and

the new ltalian legislation and tlk) legislationare all still living.(Milana, 2010)

The ltalian legislation relays on amounts of components of pdipeling food
contact papers to two clas®s into those where migration tests are required and
those where they are ndt.is set thatt least 75 pecentof paper must be fibres
and atmaximum 10 pecentof fillers and15 percent ofaddiives migration tests
are requiredIf paper contains at lea60 per cent of fibores and maximum 25 per

centfillers and 15 percent of additigenigration tests are not necessdrythis
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case the per cents refao thedry matter.Also, it is important to produdbod
contact materials wittgood manufacturingpractices. The allowed substances
according tothe Italian legislation are presented Annex Il part 4 of Decreto
Ministeriale(DM) del 21/03/1973Decreto Ministeriale, 1973)

France

Theregulationsn the Frenchlaw arebased on the principle giositive list.It has
been found out to biaebest way to protect human healbecause substances that
may endanger human health are not allovied. set that the respondity of the
safey of food contact material lies witthe manufacturer of a certain material

(Gauducheau and Feigenbaum, 2010)

The positive list is based also on tRete for Guidance oEuropean Food Safety
Authority (EFSA) for plastic FCM.If the substances not found to be genotoxic or
does not havstructural alertgor genotoxicityand the migration level is lowa
threshold of 0. g/ k g f o o.dEuropean &qog Jafetg Authority (EFSA),
2012)

Regulation on colorastused in pagr massis made early, first time in 191Zhe
currently valid versiowasmadein February2020 andit presens regulations for
colorants used in paper mass and timepaper itself.(La Service Public De La
Diffusion Du Droit, 2020)

There are different levels in theference texts in the Francéhey are usually
binding but knowing that there are no overlaps in texthard.Thereforeit is
necessary to request authorization the use of constituents of materials and
articles in food contact materialth applicationfrom the Direction @néale de

la Concurrence, de la Consommation et dedaré&ssion des Fraud€@GCCRF,
Consumer, Competition, and Frauds Office, under the Ministry of Finances)
(Gauducheau andelgenbaum, 2010)

NorthernEurope

The Nordic Council of Ministers is formeoly Sweden, Denmark and Norway,
which are Scandinavian countriéche Council Bs along history of cooperating
with Finland and IcelandFabech et al., 2010)
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The TemaNord 2008:515 Paper and Board Food Contact Matierelguideline
for manufactures of the product chain of FCM&e TemaNords not legally
binding unless it isansposed into national legislation in the Nordic Countfibs.
TemaNord is similarto the Framework Regulatiobut gives more specific
guidelines forthe testing of paper and board materidi¢hereashe Framework
Regulationsets universalules forfood contact materialthe TemaNord 2008:515
gives more specific descriptions of requiremeat&l how to fulfil them. For
example, thepecific restrictions imfemaNord 2008:51F&y downrestriction limits
for cadmium 0,002 mg/dfn lead 0,003 mg/df mercury 0,002 mg/drA and
pentachlorophenol (PCP) 0,15 mg/dmlso, allsubstances used in manufacturing
paper or boardised in contact with foodstuff must compiyth at least one of

following:

Substances evaluated by EFSA
Substances evaluated by BfR

Substances evaluated by FDA

0N

Substances listed in two or more of the sub items above

PCPhas beebannedn Finlandsince2000andaddedo theStockholm Convention

on Persistent Organic Pollutants 2015. Stockholm Convention on Persistent
Organic Pollutantss incorporated in Regulation (EU) 2019/1021 of the European
Parliament and of the Coun@h persistent organic pollutant@unttila 2017
Suomen ymparistokeskus SYKE, 20E)r this reason, it is reasonable to assume
that PCP is not present in the produdbwever the testingof PCPis still in the
requirements othe TemaNord 2008:51FemaNord 2008:515, 2008)

Food is divided ito three diferent categories the TemaNord 2008:515:

Type |- Aqueous and/or fatty foodstuffs
Type II- Dry, nonfatty foodstuffs

Type Il - Foodstuffs shelled, peeled or washed before consumption

The TemaNord 2008:51fays down thatwheneverthere isconflict between
regulations, the EU regulation must be respe¢ieeimaNord 2008:515, 2008)
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Others

Almost every Member State of the EU has their degislationalongsidethe EU
legislationor recommendationsAll the Regulations of th&uropean Parliament
andof the Councilare mandatory to every country but Directives are only goals as
mentionedbefore(Europa.eu, 2019aRegulations are minimumequirementdut

all MS may have their owstricter legislation

Almost every Member State of the EU has their degislationalongsidethe EU
legislationor recommendationdAll the Regulations of th&uropean Parliament
andof the Councilare mandatory to every country but Directives are only goals as
mentionedcbefore(Europa.eu, 2019aRegulations are minimunequirementshut

all MS may have their owstricter legislation

It is not always possible to know does a specific MS has its own legislation, because
of the difficulty of finding all the laws of European MS in English. Also, it is almost

impossible to know which lawand regulations are currently in force.

In 2005, the EU had 25 MS in totélven the Framework Regulation is in force in
every MS, not all the food contact materials are harmonized in the EU level. Lac of
nontharmonized material regulationguses posgbility of having 25 different sets

of national requirements in the EAbout half of these 25 countries have their own
FCM legislation, but this could change rapidlivi& adopt newegulations(Keller

and Heckman LLP, 2005)

The European Unioraims to unify also the quality of food contact materials
( O6 Co n n g and with Regulajion (EU)2017/6250n official controls and
other official activities performed to ensuthe application of food and feed law,
rules on animal health and welfare, plant health and plant protection produnitis
can be achievedrhis Regulationlays downgeneralrules for the performance of
official controls and other official activities e competent authorities of the
Member StategReguldion (EU) 2017/625, 2017All MS must haveareference
laboratoy which is authorized bythe European Union Reference Laboratory for
Food Contact Materials (EURECM). Therole reference laboratories is important
to have identical measuringnd teting systems as well aseview of results.

( O6 Co 2004 r
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3.2 Future legislation

Even thoughmany EU Member Statebave their own legislation for FCMand
some of them arfom the beginning of 1900¢he requiremenin general is that
food must not endanger human health andst not modify the organoleptic

characteristicef food.

According to EU mutual recognition and safeguard measomtsevery national
regulation needs to belfowed but the EU level musMutual recognition means
that theproduct madand lawfully marketeith anEU MemberStatecan besoldin
anothetMemberStateeven ifall the technical rulesf the destinationcountryare
notcompliedwith. (Regulation (EC) No 2019/515, 201®@pmplexty of legislation
between MembeBtatesmay causéncomplete or incorrect applicatisof mutual
recognition(Simoneau et al., 2018n national legislatiorevery Member Statean
setbans and limitsf there is reason to believe tHagalthor environmentan be
harmedwhen usinga certain producor substancéRegulation (EC) No 2019/515,
2019)

One specific target of mutual recognition is BRA& Bisphenol A.lt is used for
example in thermal paper, resins and in plasBP# has beenised sincéhe1960s.

In paper and boantdustry, BPA is used in epoxy resiand thermal papergood
contact materialdike cans for drinks and foodstuéire coated witlepoxy resinin

the EU level the use oBPA is restricted in thermal papestartingin 2020.The
EuropeanParliament’'s Committee on the Environment, Public Health and Food
Safetyadopteda law in January 2011 which bans the usage of BPA in infants'
feeding bottlesin Denmark, Sweden ariBelgium, BPA is forbidden in all food
contact materials that may touch foed of children under the age of thrédso,
European Parliament's Committee on the Environment, Public Health and Food
Safety decidé in January 201& lower thespecific migration limit (SML) of BPA
from 0.6 mg/kg to 0.05 mg/kdn France all food contact material must be BPA
free.(European Chemicals Agency, 2019)

Safeguard measures atefined in the Framework Regulatidha Member State
reassesses a substance or gets new information thateaial endangers human

health, the application of the Framework Regulation may be temporarily suspended
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If this procedure takeglace theother Membeftatesard theCommission must be
immediately informed(Regulation (EC) No 1935/2004, 2004)

In theEU Regulatiors, it is establishethattheMember Stateseed to havefficial
control that isuniform to the other EU MemberStates (Regulation (EC) No
1935/2004, 2004; Regulation (EC) No 2017/625, 20Wijh thisrequirementit

is confirmed thathe treatment and evaluation of each product in the same category
are equable (Simoneau et al., 2016Regulation (EC)2017/625appliesto food
safety andhroughthis it also applies to food contact materiglgeryMember State

will designatethe authoritiesto organise and contralfficial activities, such as
sample takingmeasurementand analysigSimoneau et al., 2016)he European
Union Reference Laboratory for Food Contact Materials (EAFRIM) maintairs
adatabase dlational Reference Laboratories (NRI(BJoekstra, 2016)

In the FrameworlRegulation specific limits on the migration arahoverall limit
on the migration is mentiong@egulation (EC) No 1935/2004, 200Migration
in this case is diffusion of substance from FCMs into the foodice versa

Migration canin aworstcase scenario endanger human he@hughan, 2015)

Brexit may cause some problemvben itcomes tdood contact material&V/hen

this thesis was startgil wasnot even sure whethe United Kingdonwasgoing to
leave theEU. The UnitedKingdomis withdrawal agreemenfrom theEU came in
forcel February 2020 and it startattansitionperiod until the end d2020(Salmi,
2020) Now the UK follows EURegulation 1935/2008utit cannot be said at this
point whether the Great Britain is going to have their own legislation on FCMs
(European Commission, 2018Bherefore it is necessary to follomhat happens in
Brexit and afterward legislation in capapermilk located inthe EU want to sell
FCM to the Geat Britain.

Update ofthe FrameworkRegulationhasbegun, andtihas beerestimated that it
will take 5 to 6 year$o complete The reasons behind update loé¢ tFramework
Regulation are wide: for examplihe Declarationof Complianceis wanted to be
made uniform for all FCMs regardless ofwhether there isa specific material
legislation or not. Alsothe proces®f adding asubstance to the positivist of

substances is nowadagsficult and tis process is wanted tze madeeasier.
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(Virtanen, 2017)The European Commissi@ttivelyworks on new legislation on
FCMs and the evaluation processs estimated to be ready in 2020

(PackagingLaw.com, 2018)

4  GLOBAL LEGISLATION ON PAPER AND BOARD FOOD
CONTACT MATERIALS

Depending on the marké&d which mill wants to export its products, the national
requirements of the target country must also domsidered Although the
TemaNord outlines that any of the three approvals (EFSA, BfR, and FDA)
sufficienty allowsthe use othe raw material in the production of papgemaNord
2008:515, 2008)the same guidance does not apply everywhere.

Globally there are many diffent legislationsstandards, lists, agtstc.that make
it difficult to list all the possibletargetcountly and theirrequirements on food
contact materialsTherefore, whenever paper is marketed to a new country, it must

be ascertained whether the paper meets the requiremeoisnofy.

An FSMSmust bemade so that the lack of a system does not restrictuprod
developmenbf FCM. In this paper,tie market is initially assumed to be within the
EU, so only the most important legislatiasfsothercountrieswill be presented as

part of this work.

In the futureit is possible thathe markets going to expand to Chirend othefar
East countriess well ago North America (mostly to the USAn the following
section,legislation of the USA and the People's Republic of Chmapresented
generallywith ashortlist of otherlegislationof FCMs worldwide

4.1 The United States of America

In the United States oAmerica,thefirst regulation @ food contact materialas
published in 1958In the Food Additives Amendment to the Federal Food, Drug,
and Cosmetic Act (thAct), it is said that premarketlearance is guiredfor all
substancethatwill becomecomponerd of food. (Baughan, 2015)
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The food contact substances (FCSnlst be cleared to use in the Food Contact
MaterialmanufacturingAccording to section 409(h)(6) of the Federal Food, Drug,
and Cosmetic Act (the Act), mFCS is any component of materials used in
manufacturing, packing, packaging, transporting or holding food that does not have
any technical effect to foodFederal Food, DrugAnd Cosmetic Act, 2019)

FDA itself does not approve products but instead approves the substances that are
used to make food contact materials and products.atresponsibility of supplier

of the substanc® clearto mill whether the substancedpproved by FDAor not.

FCSsthat aredirect food additives FDA require premarket authorizatig@ffice

of Food Additive Safety, 2018a)he main idea o# clearancas to convincethe
FDA with data or extrapolationthiata substance isage to use in FCMdn 1998

the FDA adoptedthe Federal Food, Drug, and Cosmetic Act of Food Contact
Notificationswhich unified FDAs regulationfor FCMs.(Baughan, 2015)

FCSthatareindirect foot additive there ardhreeoptionsadjusted by FDAFirst
option is that FCS isegulated for its intended use in CFR Titlegaktson indirect
food additives175 Adhesives and Components of Coatin@ode of Federal
Regulations, 1977a)176 Paper and Paperboard Compongi@sde of Federal
Regulations, 1977b)177 Polymers(Code of Federal Regulations, 197,7ty8
Adjuvants, Production aids, and Sanitizéf®de of Federal Regulations, 1977d)
or 179Irradiation in the Production, Processing and Handling of R@uitle of
Federal Regulations, 1977@&)so, substances thate generally recognized as safe
(GRAS) may be usedThe Food and Drug Administration, 2019a)hose
substances can be used in manufacturing of FCM under conditiogeodf
manufacturingpractice.(The Food and Drug Administration, Department of Health

and Human Services, 2016)

The second option t® exempt FCSrom regulation under the agergyRegulation
process(Office of Food Additive Safety, 2018bYhe Thresholdof Regulation
(TOR) lists exemptions issued in Title 21 §8170.39 of CFHRECS goes tadOR

processdur criteria must apply:
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1. the substance has not been shown to be carcinogenic and by the chemical
structure of the substance there is no reason to suspend that substance is a
carcinogen;

2. migration of a substance into food is not expected to be more than 1
Micrograms / person / day (limitations for each substance can be searched
for the Cumulative Estimated Daily Intake databgHee Food and Drug
Administration, 2012)

3. use of substance in FCM does not have significant adverse impdaoé o
environment;

4. in specific intended conditions, use of the substance does not have a
technical effect in or on food to which it migratd€ode of Federal
Regulations, 1977fShankln and Cahill, 2008)

The third option isto syply a Food Contact Notification (FCNJFCN should be
submitted in case a company would like to bring new FCS to maddkstription
of FCN isunder section 409(h) é¢federal Food, Drug, and Cosmeaict (Federal
Food, Drug, And Cosmetic Act, 2019)

There arenanydatabases from where substancdsoofd ContactMateriak can be
searchedAll the indirect aditives used in food contact materials that are named in
theU.S. regulationse.g.in CFR 176.170arelisted inthe Indirect Additives used

in the Food Contact Substances datab@Bge Food and Drug Administration,
2019b) Effective Food Contact Substance Notificatitisstheeffective premarket
notificationsmade by manufactures substancesThe substancesn the list have
beendemonstrated to be safe for intended (iBee Food and Drug Administration,
2019c)

Other databases for food contact substaacethe GRAS (Generally Recognized

as SafeNoticesdatabas€éThe Food and Drug Administration, 201%ar) additives

that maybecome part of foo@ndthe CEDI (Cumulative Estimated Daily Intakes)
database formaximum daily intakes of substanc€¥he Food and Drug
Administration, 2012)Iin the CEDI database, the Chemical Abstract Service (CAS)
Registry Numbers, the cumulative dietary concentrations (CDC or CUM DC) as
ppb (parts per billion) and Cumulative Estimated Daily Intakds¥ls) as mg/kg

bw/d (milligram per kilogram of body weight per day) of food contact substances
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are listed The Food and Drug Administration, 201R) title 21 Part 17@ubpart E
170.203herearedefinitionsof GRAS Accordingthis definitiona GRAS notices
a submission that informthe FDA of an organizatiofs point of view that a
substance iISSRAS under the conditions of its intendedeu&Code of Federal
Regulations, 2016)

With afood contact notificatio(FCN) processhe FDA regulates additives that are
food contact substances (FCSAJI notifications for FCSs need to contam
demonstration of safetgf the substance in intended usgh enoughscientific

information(Federal Food, Drug, And Cosmetic Act, 2019)

All in all, the regulations othe FDA are complexdoes the organization need to
submit eitheran FCN or a food additive petition(FAP) and which are the
requirements tha@n organization must fulfil? For this reason, it haserbe
recommendabldéo contactand consultthe FDA to figure outthe appropriate
protocols(Kerry, 2012) According tothe FDA's Foad and Cosmetic Information
Center (FCIC)Technical Assistance Network (TAN}e-mail conversationin
18.9.2019) the organization that is interested ia food contact substance
notificationmust contact th®ffice of Food Additive Safet{fOFAS).

4.2 China

In Ching the FCMs areregulated as foetelated productsif the foodrelated
product is notompliantwith thelaw, it is forbidden to selit. The National Health
and Family Planning Commission (NHFR&blished a series of standards for food
contact materials and additives in 201& Ching these standardsreate a
frameworkfor FCMs (ChemSafetyPro.COM, 2017)

The Nat i onal Standard of t h &B B@64E3016e 6 s
National Food Safety Standard: General Safety Requirements on Food Contact
Materials and Articlesis basicallythe general requirement standdmt FCMs It
setdimitations compliance principles, testing metlsoghdraceability and product
informationto all kinds of FCMs.The aim isquite similar to theEU Framework
Regulation thecomposition, taste or adur shouldstay as it was andod mustnot

endanger human healtfihe product must b&aceableand the labelling must
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contain infomationaboutfood contact usd-ood contactmaterial can be marked
with Figure2. (USDA Foreign Agrialtural Service, 2017)

Figure 2 Diagram of Spoon and Chopsticks SympGIB 4806.12016

Figure2 is GB 4806.22016 version on the Framework Regulatl@M symbol.
The symbol can be replaced with text that points out thasgkeific product is
intendedto be & FCM.

GB 96852016 isthe National Food Safety Shdard- Standard for Uses of
Additives in Food Contact Materials and Their Productis standardpecifies
principlesfor usingadditives. In TableA.6 of GB 96852016 theallowed additives
in food contactpaper andoardare listedundername, CAS number, maximum
levelas %, SML(specific migration limitiand QM(maximum residue quantitgs
mg/kg (milligram per kilogram) and SML(T) (total specific migration limitjas
mg/kg. (www.ChineseStandard.net, 2017)

For paperpaperboard and articles made from thbelGB 4806.82016setsmore
specific requirementswhere GB 48)6.1-2016 sets the general requirements
However, it is necessary thdtese materialalso meet the requirements GB
4806.22016. (GB 4806.8® 2016, 2016)The National Food Safety Standaiid
General Health Coe for Production of Foodontacted Materials and Products
GB 316032015must also be covered when producing FCM$&i&€Chinese market
(www.ChineseStandard.net, 2017, pp. 31&13.5)
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4.3 Other countrieputsidethe EU

This sectiondescribes shortlya few possible market areas fétCMs. The
descriptionsof legislationby countly are shortThereforeif FCMs aremarketed to
anew arathe person in chargamust become familiar with the legislation of the
target country in questiothe aim of thissectionis only to give examples dhe
complexity andscopeof FCM regulations.

The Canada legislation is quite simitathe USA The main difference though is

that substances migratéuto food from FCSs are not considered food additives.

That makes theegulatory analysis a bit simpldt.is accepted irthe legislation of
Canada to sell and markat FCM product ifthe product is determined as safe and
suitable by the manufacturer. Stillis quiterecommendabl& acceptthe product
througha HPFB the Health Products and Food Bran®fPL ( ino @) ect
letter)to have assurance of product suitabiiitythe Canagan market(Rulibikiye

and Nielsen, 2010)

The Republic of Korea alsbas itsown standards for FCM3hereare standards
for eght different FCMs inalding paper and paperboafdfew clear exampleof
standard for paper and paperboard gmhibited substances food contact paper
(fluorescence brighteners) and maximlimits for migration of metals.Also, the
Republic of Korearequires the importer to submatdocument about importing
FCMs After testing the materiand founding it safethe Korea Food and Drug
Administration KFDA) issues a certificat€Yoon and Lee, 2010)\fter thatit is
necessary to test the material in the target countryapprbveit to be used in the
specificpurpose.

In addition to the presented legislatiopfa example, Japaisrael,India, Southeast
Asia, Australia and New Zealand have their own regulation$CMs (Rijk and
Veraart, 2010)Countries that want tmtegrate into the global economsuch as
Israel define FDA or/and EU food contact regulations as accetsobday,
2010) So once thenarket is clear, the legislation of the target country needs to be

considered.
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5 CHEMICALS AND ADDITIVES

Generally,in a mill more than @0 different chemicals are uséData Research
Analyst, Worldofchemicals.com, 2014o g& anapproval to produce food contact
paper all the chemicals that are usedp@permakingrocesssand inthe product

need to be approved to be used in FCMacesseshat need to be taken into
concern in this cassrethemanufacture of Pressure Gralwood pulp, fresh water
treatment, papermaking process as well as the chemicals and materials that are used
in finishing. Also,the pulp needs to be safe in the making of food contact material

evenif the pulpis not made in the Mill.

It has been estimaiehat there are more than 860 chemicals used in consumer
products. In food contact materials the number is 0@806(Wagner 2014)In the
United States, the FDA provides a list on chemicals that are intentionally added to
food, but 80 per cent of the chemicals on the list lack enough information on the
safe amount of consumptiom 2013 about 93 percent of these chemiddils not

have reproductive or developmental toxicity data etiengh the FDA requires the
data (Neltner et al., 2013)

The regulations mchemicals used in both food and FChtenecessary. If there
areno regulations or any contrespeciallyfor food and FCMchemicalstheymay
endanger human healtbinsafe chemicals used food contact papemay cause
health effects from skin irritation wancer(Wagner, 2014)

As a partof risk assessment, the chemicals used in the papermaking process must
be known. The request for Regulatory Compliance Statement (RCS) must be filled
by the suppliers of chemicals. The RCS must confirm that the chemical is safe to
use infood contact matgals and their applicationdt is important that the RCS
contains information about the purity of the chemicals, restrictions of use and
recommended usage rates as well as purity and testing requireméefsrotiuct.

The dre and adhesiveupplier must providéhe same statement but with more
attention paido potential migrants and nententionally added substances (NIAS)

as a part of purity requirements.proper RCS providevaluable information to

enable and improve risk assessm@DEPI, 2019)

The positive lists with which tlelnemical is known to comply shall be givienthe

BfR Recommendation XXXV]Ithe approved substances are listatd it is a
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valuable guideline for every industry producing FCMs. The BfR is onthef
national regulations that ikcommendedo follow butthere are many others as
well. The local measurements and limits shall be apptiexvery substance. la
case where no regulations or lists are availdbiebespracticesand guidelines of
theindustry musbeappled. (CEPI, 2019)

According to CEPI (2019) Food Contact Guidelines for@oenpliance of Paper

and Board Materials and Articlesubstances that are not authorised may be used

but only if they are not excluded under any relevant paper and board industry
commi t ment. Al so, no migration o/kg subs
food; substance is not carcinogenic, mutagenic or toxic to reproduction; the
substance is listed to be food additive; the Threshold of Toxicological Concern risk
assessment has carried out. The supplier must provide a declaration of safe use of
thesulstancs above (CEPI, 2019)

Many papermillshave water circulation systems. It may cause the chemicals to
accumulatdo water and the total dosage of chemical in paper be highethan
amount otheadded chemical. This must be taken into conadr@nmakingarisk

assessment

Variousfactors have effgs on the safety, migration volume, requirements on the
quality of paperetc.Possible factorare for example:

- Temperature of contact item

- Time of contact

- Surfaceto-volumeratio

- Food type (e.g. alcoholic, fattggueous/dry, acidic)

- Composition (concentrations of chemicals)

- Contact type (e.g. direct or indireete there functional barrieregarding
the contact type

Because omultiple factors there arelsovarious ways to test the quality of paper.
In Tablel some possible testing standards are lig®ithoneau, 2009)
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Tablel Standards for Food Contact Material testing

Standard: Title:

Paper & board Paper and board intended to come into contact with foodstuffg

EN 1104 Determination of the transfer of antimicrobial constituents

EN 1230-1 Sensory analysis - Part 1: Odour

EN 1230-2 Sensory analysis - Part 2: Off-flavour (taint)

EN 13676 Polymgr coatgd paper and board intended for food contact -
Detection of pinholes

EN 14338 Conditions for determination of migration from paper and board
using modified polyphenylene oxide (MPPQ) as a simulant

EN 645 Preparation of a cold water extract

EN 646 Determination of colour fastness of dyed paper and board

EN 647 Preparation of a hot water extract
Determination of the fastness of fluorescent whitened paper an

EN 648
board

EN 920 Determination of dry matter content in an agueous extract

In Tablel, thereare varioustandardizetests forthequality of food contact paper
and board. The curremonfirmed standards must Ibelfilled when the test is

implemented in the mill laboratory

5.1 Migration and measurements

In Europe there area lot of informationand tablesvailable on migratiofimits.

Not only the Council of Europe CoE) Resolution ResAP (2002) Technical
document No. 1 List of substances to be used in the manufacture of paper and
board materials and articles intended to come into contact with fodsi$Wérsion

3) (CoE ResAp (2002) 1td 1, 2009)ists additives Candidate List of substances

of very high concern for Authorisatidsy European Chemicals Agency (ECHA)
based ontheREACH RegulatiorfRegulation (EC) No907/2006, 2006)There are
various other lists like BFR and other national SML lists, the FDA lists of maximum
amounts and SML, etd herefore, the listing of specific values is possibleand

notall the compounds of used substances are known.

As presented beforéhere are various standardized testing methods for paper but

also for migration testing. Iable2, some of these standards are presented.
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Table2 Migration Testing Standards for Food Contact Materials

Standard reference:|Title:
Paper & board Paper & board

EN 12497 Determination of mercury in an aqueous extract

EN 12498 Determination of cadmium and lead in an aqueous extract
EN 1541 Determination of formaldehyde in an aqueous extract

EN 1SO 15318 Determination of 7 specified polychlorinated biphenyls (PCB)

(ISO 15318:1999)

As can be seen in Tab® thethree first tests ar@queous extracts. Here again it is
necessary to know tlendusepurposeto do proper tests.

To testthe overall migration (OM)it is necessary to find food simulant that is
close to real foodstuffThe best methods for different FCMs can be found in
literature (Baughan, 20154t this point all migration testings done by other
laboratoresbecause of lack of equipment and measuring technology in the mill.

5.2 Intentionally Added Substances (IAS)

Intentionally Added Substances (IAS) generally refer tosablstances andhw
materials that are either in the positive lists of national regulationsand
recommendations or risk assessexisafe to use. These substancesay be
intentionally addedo food contact materials during the procé€EPI, 2019)As
mentioned befordRequest for Regulatory Compliance Statemsngéend to all
suppliers ¢ ensure the substances to qaetablefor production of food contact

material

There is not positive listfor paper and board materialpkept bythe EU, so the
Framework Regulation Article B@pplies Article 5 lists pecific measuredor
materials and articles that are marmonized material$:or example it has been
set thatspecific measuscan be a list of approved raw materi@ghe production
of FCMs possibleoverall limits on migratiornto or onto foogdandpossibldimits
or special conditiosiof use fora substance that is listext approved raw material.
(CEPI, 2019; Regulation (EC) No 1935/2004, 2004)



27

5.3 Norrintentiorally added substances

In paper making process and in the final product it is possible thantesrionally

added substances (NIAS) are present. NIAS are chemical compounds that are or
may be present in the final material but are not added in pufpasexamplethey

can be raw material impurities, reaction-fmpducts, oligomers or degradation
process products. It has been detected that NIAS in paper and board ad often
origin of sizing agents, adhesives, surface coatings or printing inks. Alsapar p

or board that have recycled materials as raw material, there are more NIAS present

than in all virgin productgPeters et al., 2019)

NIAS can be found via various analyses and sampling. Testing may start either
targeted or untargeted, and saimglcan go through migration or extractifReters
et al., 2019)

The amount of NIAS may be estimated via risk assessment and re§#aPthood
Contact Guidelindists NIAS that have QMA limits set inGermany, Franceyr
Italy. A list of NIAS with their limits andsourcess presented imable 3 below.
(CEPI, 2019)

Table3 NIAS that should be tested
Substance Maximum Permitted Quantity Source |Food type
Cadium, Cd 5 g/l cold wat ¢DEBfRXXXVIac fMoist and/or Fatty
0.5 mg/kg paper or board FR: DGCCRF Moist and Fatty
Lead, Pb 10 eg/ 1 cold wa {DEBRXXXYIr a jdvbist and/or Fatty
3 ¢ § pagemor board IT: DM 21.03.73  |Al
3 mg/kg paper or board FR: DGCCRF Moist and/or Fatty
Mercury, Hg 0.3 mg/kg paper or board FR: DGCCRF Moist and/or Fatty
Chromium, CrVI 0.25 mg/kg paper or board FR: DGCCRF Moist and/or Fatty
Pentaclorophenol, PCHO0.1 mg/kg paper or board FR: DGCCRF Al
Antimicrobial substance] The finished paper or paperboard |DE:BR XXXVI Al
must have no preserving effect on tHFR: DGCCRF Al
foodstuffs with which they come into
contact.

In Table 3, column threeiSourc® refers tothe regulatiors of Germany (BfR
XXXVI), France (DGCCRF) and Italy (DM 2@3.73) (BfR Recommendation
XXXVI, 2017; Decreto Ministeriale, 1973; La Service Public De La Diffusion Du
Droit, 2020) Short descriptions of all these regulations are presented earlier in

section3.1.
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It can be seeim Table3thatNIAS are a remarkableart of getting=CM to markets
in Germany, France and Italy.is recommendable to tette final materiafor the
substances presentedTiable3 to be sure thahematerial is suitabléo be used as
FCM.

TheRCS filefrom chemical and other materialgpliers may help with detecting
NIAS. NIAS must be taken into concern when risk assessment is made and when
the material goes to third party testing. Via risk assessment, ifaraexamplebe

found out that sizing agents are not safe to uséhaproduction of food contact

material and need to be changed.

6 REQUIREMENTS

A food safety management system (FSM®)multkcomponensystem consisting
of Hazard Analysis and Critical Control PoitACCP) andprerequisiteprograms
(PRPs). PRPsconsist ofgood manufacturingpractices (GMPs) andgood hygiene
practices (GHP)The overall idea on FSMSis that an organizationbuilds a
comprehensive system of satfionitoring, prevention and preparednesbe able
to control and monitorthe risksand environment ofhe process.(Commission
Notice 2016/C 278, 2016)

This section leans mostly no the European UnionRegulations and
recommendationgs well asthe ISO standardsOther lawsaround the world
(presented in section 4) have been considered and it has beerotduhdt the
requirements of the European Union regulations cover the requirewfetite
countiesoutside the Eldlmost completely. It is stidldvisable to contact each target

country once the marketing area haen determined

The FSMS can be illustrated agriangle where inthe bottom are the PRPs and
traceability toolsandin thetop is theHACCP analysis This triangle of FSMS is
presentedn Figure3.
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\
Self-
Prosedures that monitoring
are based on
HACCP
/
\
Good Manufacturing Base:
Practice Treceability, recall, ase.
General hygiene communication... Preparation &
principles Prinsiples that are in prevention
= Prerequisite Regulation (EC)
Programs 178/2002
/
Figure3 Foodsafetymanagemengystemntriangle

Figure3illustratestherelationship and contents pifeparation and sethonitoring.
By building astrong base for the triangle the whidedsafetymanagemerdystem
will be strong. Also, the HACCP is easier to build and update regularly when
objectives and targets tiie PRPs are cleaPRPs creata base for whole self

monitoring system.

Building of an FSMSstartswith knowing the proces3.he proces this cases
very different when compared for example plastic food contact material making.
Paper making process is mechanical: fibres with mostly nattaalh and only a
small amount ofunctional chemicalsreadded tahe process in wich paper is
made. To achieve thesufficient sdety level of paper produs; also the raw
materials and used substances mustigge on quality and purity.

It is necessarto implemen the PRPs andequirements of thRegulation (EC) No
178/2002to mill's FSMS In the Regulation (EC) No 178/200@eal title: laying

down the general principles and requirements of food law, establishing the
European Food Safety Authority and laying down procedures in matters of food
safety principlesfor traceability recallsystem communication between operators
risk assessmenprecautionaryand consumeiprotection as well asther relevant
pillars of FSMS are listed(Regulation (EC) No 178/2002, 200All the

requirements are presedtmore closeljater.
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In Figure4, asimple process flowchart afpapermill is presented&nowing the

process is the key objectifer an FSMS

Sourcing and Pulp
manufacturing production and
of raw stock
materials preparation

Cutting, End product
winding, storage and

Paper making
wrapping loading

Figure4 Simple process flowchaof a papermill

The flowchartin the Figure4 illustrates alsdhe risksin the processThe further
the process goes, the higher the risk to product safety may be, as there are fewer

subsequent process steps that could eliminate the risk.

There are variousssues whbn it comes to product safetf.o havean efficient
product safetpystem possible contaminants must be knowWhen knowing how,
whenandwhatkind of contamination can happghcan be avoideth aright way.

In Figure 5, contaminant types antiings toconsider and possibly implement to

the PRPsto avoidcontaminations.
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In theFigure5, it can be seen thatoductsafety is not that simple thing to control.
As a part of good process hygiene there are many different level gucbsas
working routines and waste treatmehat have impacbon product safetyGood
hygiene identification can prevent biological, phgsi@and chemical risks of

contaminationThese are the building blocks of product safety.

6.1 Good Manufacturing Practice

Good manufacturingpractice (GMP) isa requirement within the Framework
Regulation. The basic principles of GMP are listed in Béfgulation (EC) No
2023/2006 to ensure harmonized applications of GMP in different business area
as well as across the EThe EU requires that GMP is applied to every food contact
material sector excludinghe production of raw materials and substances.
(Regulation (EC) No 2023/2006, 2006; Schéafer, 2@l the raw materials used

in FCM production must be selected so that the product is safe for food cBotact
example with overseeing chemicgdurity and qualityused in themill chemicals
mustbe acceptedor use (Schafer, 2010)

The manufacturing conditions as well @saationsmust be specifiedBy doing

this, the safety of the process can be ensured, because for example then there is no
possibility of an unsafe reaction or degradation produdigh the quality
management systerthe manufacture condition caso be ensured tde safe.
(Schafer, 2010An organization'gjuality managemergystemlSO 9001 is related

to GMPRegulationStill, amill's existentmanagement system needs to be updated

to fulfil the food contact materiahpplications imnappropriate way(CEPI, 2010)

At a mll, the GMP implemeritionstarts witharisk analysisWith arisk analysis
necessary actiorte themanagement systeare determinedAnctherthing to take
into concernn risk analysis is the end usepdper (CEPI, 2010)The principles of
a mill's materials, process surroundings, and product control system are presented

in Figure®6.
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Input » Process > Output

Process surroundings

Control of the + Control of the

Control of the Control of the
raw materials process #

surroundings products

+

Figure 6 Mill quality management principles

Figure 6 shows that product qualignd safetyrequirecontrol ofthe process.To
achieve process contrahw materiad, the process and the environmemist be
controlled Input of the processovers all the raw materials such as pulp and
pressure groundwogdhemicals angrocess water&Vhen sources are known and
controlled the process can be controlled. Controlling the process also retiaites
the process surroundingse knownthat the process does not producepbyducts

or that they are not harmful to product safetydthat the process is cleawhen

the whole process controlled fronthebeginning taheend the procesutputis

controlled.

The quality control systemsimandatory according to the EU Regulation
2023/2006In the Regulatior2023/2006it is determined thaheachievements and
implementatiorof good manufacturingoracticeare monitoed. Also,themeasures

to identify and correct the failures achieving GMP must be part of monitoring.
(Regulation (EC) No 2023/2006, 20060 is in the responsibilities ofan
organization and managementsgt up,control documenandmaintainthe GMP
systemand other supportive systemiEhe management must also take care that
corrective measurements are implementedrectly and made available for
inspection to the competent authoritieCEPI, 2010; Regulation (EC) No
2023/2006, 2006)

The GMP necessitateorganisation to maintairspecification offood contact
material rawmaterial and additivethat are used in the manufacturitegislatiors

and requirementhatare applicable to a millhe pr@edures of using of substances
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must be documented so thatan be conformethat the using of substancds
consistent with therequirements Also, specifications are required from the
facilities that are not under direct control of a n{iCEPI, 2010)

According to CEPI(2010) testing of frequency must be done with the risk
assessment his means thahe possibility ofa certainrestriction beingexceeded

in certaincircumstancemust benspected and testethe testsnust have statistical
and demonstrable bagsenif they vary upon numerous factors like raw material
testing accuracyand the processitself. After risk assessment and thitial
frequency have been determingtey must be revieweahnualy. (CEPI, 2010)

6.2 GoodHygienePractice

The EU RegulatiomNo 2017/6253 on official controk for authorities teensurehe
applicationsfood and feedaw. It setsrequiranents forthe authorities to inspect
FCMs in their production statdn this regulation there are requirements for
hygiene of packing materialguality and controlThese arene EU Regulation No
852/2004 0on the hygiene of foodstuffand for certain products such as EU
RegulationNo 853/2004laying down specific hygiene rules for food of animal
origin. (Regulation (EC) No 852/2004, 2004; Regulation (EC) No 853/2004, 2004;
Regulation (E£) No 2017/625, 2017)

The EU RegulatiomNo 852/2004setsgenerakruleson foodstuff hygieneAgain, it

is highlighted thathe responsibility ofood safety is on the operatasd must be
ensured through the wholéobod chan. The HACCP principles must be
implemented together witthe good hygiengrinciples Good hygiene practice
(GHP) implementation mushbe demonstrablevith evidence to an authorityfhe
authority of the Member Statehall establish procedures for food business
operators to follow when applying for the approval of their establishments in
accordance with Regulations (EC) No 852/2004 and (EC) No 853/2004.
(Regulation (EC) No 852/2004, 2004; Regulation (EC) No 2017/625, 2017)

The GeneralHygienePrinciples must be specified ftne field ofthe organization.
For examplethe hygiene requirements aréelient inthe beginningf afood chain

(e.g. packings, feed) than in the endvhere actual food is made The hygiene
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principlesandtheir implementatiomust be documente@he Codex Alimentarius'
standard CAC/RCP-1969G e ner al pri nci psktesslistoftlesf oo d
for hygiene to ensure human heaiththe food industry(Codex Alimentarius

Commission, 2009)

SFSEN 15593 is a standard for packing hygiehlee GeneralHygienePrinciples

(GHP) are based on risk assessment and hazard analysis. Every operator in the food
packing chain must be able to provide evidence and demonstrate that they are able
to identify and control possible hazards for good hygietieeir product(SFSEN

15593, 2008)

The GHPis presented more closely ithe food safety managementsystem
(Tuoteturvallisuuden hallintajarjestelma)appendix. It must betaken into notion
that alsothe GHP must be madspecifically fora mill. All mills are different
somehow and therefore the prdaees to ensure food safety cannot be exactly the

same.

6.3 Prerequisitd’rograns

Goodmanufacturingoractice andyood hygieneprinciples are not enough to cover
all the requirements regulations. That is whgrerequisiteprograms PRP$ are
needed The organizatiot h at 0 s is part ofd food thain mustresentthe
descriptionof all applied PRPsTheextent and nature &fRPsshould beadapted
to the size of the companycluding a list of persons in charge aedponsibility
(Commission Notice 2016/C 278, 2016

The Commission Notice 2016/C 2T8ts possiblePRPs that may bapplied to the
FSMS.Figure7 presents partsf this list that should be implementedan FSMS
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AlLocation risks
AHygienic areas

AFloors and other structures must be easy to clean, no abs
materials like wooden doors

AlLights and unbreakable materials

ALocker rooms/Changing rooms

AToilets and handwashing
ANo toilets (opening toilet doors) direct in production placq
AEnough places to wash hands

ACleaning of devices of production

Awhat, when, how cleaning
ALists of cleanings

AToilets, production spaces, control rooms etc.
ADifferent cleaning products to different areas
ACleaning with hot water when possible

AEnvironment must be clean and structures unbroken
ATo windows that open insect screen must be placed
ADoors and windows must be kept close if possible
AA pest control program

Waste management-{ ASorting and recycling of waste

Calibrations and
technical
maintenance

Raw materials

Allergens

Water and air
control

Storage
environment

Contaminations

Personnel <

N e e

NS

AMaintenance plan
AHygiene during operations
APlans for calibration and maintenance: when, what, how

ASupplier selection

Alinformation about chemicalpackaging material etc.
Aadding microbiological tests to supply policy
AStorage of raw materials and using, guides available

AAre there allergensRegulation 1169/2011 Annex II
AHow to avoid
AHow to manage

AThe EU Regulation No 582/2004 Annex |l chapter VII lays
down specific requirements for water control

AMicrobiological monitoring
Aventilation systems regular cleaning

ATemperature
AHumidity
ACleanliness

APossible contaminations in process: oils, glass, metal etc
AProcedure of action in case of hazard

AHealthy issues

AFlu, diarrhea, vomiting, bleeding or inflamed wounds etc
APersonal hygiene

ARegular showering, changing clothes, washing hands et(
AClean clothes, no pockets from where something can dro
AEating only in dining alcove/monitoring room
AFirst-aid kits available
Avisitor protocols

Working methods AAll the operations of process mustdescribed
9 AProcedures in case of hazard

Figure7 Shortintroductionto PRPs
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Figure7 gives ashort introduction t®®’RPsWhenconsidering whiclPRPsto add
and implement tamill, understanding the process and workinbitsasagain the
key tosuccessThe Figureabove presents those PRRat ae relevant ta mill.

Some PRPs may alreadyibdorce for example pest control or waste management.

Infrastructure o mill must besafe and suitable for FCM prodien. This means
that e.gstructures are sturdy amdbroken made ofnonabsorbent materi@vhen
possible) andireeasy to cleanThe risksof a mill's locationmust be considered
andeliminated wherever possiblé mill premises are large, one or more areas can
be designated as areas of higher hygielogvever, the entire paper production area

should be a hygieniac@aand process devicesust be cleaned regularly.

A part of infrastructure are al$ocker rooms/changing roontsjlets hand washing
places andlights. Doors of toilets should not open directtya process areand
charging rooms need to be wide enough anable hygiensevorking. Handwashing
must bemade possiblavhen entering high hygiene areas and lights must be

unbrealable protectedhgainst beakingand prgerly covered

Some parts of PRPs may be coveredcbgtractos. Thesecan befor example
cleaning and peésontrol It is important to knowvhat kind of cleaning is done and
when and howA list of cleaning items must exjsind all supplies must be suitable
for their purpose Whenever possiblephwatermust be usetbr cleaning.

Pest contromust also be controlled and clestvoutwhat, when and howrhis
might need a pest control program thatdscumentedA few simple ways to
increase the effectivenestped controlarethat windows and doors are kegbtut

wherever possibl@and covered witinsect screen

All usedmeasuringandproces®quipment mughave maintenance and calibration
plans documents opreformedproceduresandthe equipmentmust beclean and
hygienic Plansas well asdlocumentatiommust give information about when, what

andhow procedures are done.

Raw materialan come only fronconfirmed sources artiey must beleared to
use in the manufacturing of FCMRCS files arefilled by suppliersof raw
materials There must beguides available to storing and using of raw materials

available to operators.
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All the potential allergens in chemicas well as irthe processhould beknown.
Possible allergenasre asked from suppliers via RCS.

Water and aimust also becleanand controlled.This can be doneby keeping

processes of water use aaidconditioning cleamd andmaintainedegularly.

Storagesin which thefinal producs or raw materials are heldust be kept clean.
Also, thestoring environment must hawgestable temperaturas well as humidy

whenever possible

Possible contaminations the process must be detected. This is el@ia risk
assessmenHACCP. There must be procedure of actionfor a case where a
hazard has already happened

The staff must be trained in the operation of the food safety management system.
They should be healthyheir clothes clean for work, and food should not be eaten

in the production facilities. First aid kits must be available. Visitors should follow
the same rules as staff. In addition, they should complete a statemtbatr state

of health if they go t@roduction facilities.

Not only personnel but also working methods must be known and documented.
There must be writteworking instructionsavailable to personneind upkept by

management

With proper andwell-implementedprocedures and PRPEsk levels andthe
possibility of contaminationsvill decreaseTherefore it is necessary to have
understanding oall processesf amill in orderto consider all possiblesks and

then find all suitable and necessary PRPs.

6.4 Hazard Analysis an@ritical Control Point

Hazard Analysis and Critical Control Point (HACCP) is a part of food safety
management system for reducing the risks of food safety hazaodsumers
should be able to trust that any foodstuff is safe to eat. That is why HACCH shoul
be applied to every part of food chain including kg material manufactures.
Originally HACCP was made in 1960s 1in

the food is safe to eat even in the s
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system was to mage risks throughout the entire lifeline of food. Lifeline of food
is from ingredient procurement to storage not forgetting packing and transporting.
NASA space program was the reason HACCP to became base for modern food

safety standard¢European Commissionf21 5; A HACCP Overvi ew

In food supply chais, major failures have beeidentified recently Others have
beenworldwide, likemilk powder that wasontaminatedavith melamine in China
and other failures that have been national but sfiiinificant such as. coliin
sprouted seeds Germanyor salmonellabactera in chocolateand peanut butter
in the UK andthe USA. The question then is why the HACCP system is not
working? According toMortimore and Wallacé2013) theimplemenation of the
HACCP system has been poor in all these caddsrtimore and Wallace, 2013)

The HACCP systertls main point is to identify, control and monitor risks
systematically in specific pointsf the process. Risks that are in the sphere of
HACCPs influence can be biological, chemical or physical. HACCP is not meant
to be a quality management system bush aissessment systavhich focuses on
preventionand not on endproduct testing( A HACCP Overview, 0
LLC, 2019)

The European Paament has made several regulations about HAG&Rxample,

the Regulations (EC) No 852/20@h the hygiene of foodstudind (EC) No
625/2017 orofficial controls and other official activities performed to ensure the
application of food and feed lawyles on animal health and welfare, plant health
and plant protection product$heHACCP risk assessment system is evaluated by
the staff of competent authoritie$he requirement of authorized evaluatiohthe
HACCP is in the European Parliament RegataB882/2004(Regulation (EC) No
852/2004, 2004; Regulation (EC) No 882/2004, 2004; Regulation (EC) No
2017/625, 2017)

To implementrisk-basedthinking to an organization a HACCP team must be
establishedTheteamshould have wide knowledge on proasssfthemill andits

producs. In Figure 8, the structure o& possible HACCP group is presentddhis
kind of HACCP team structure is good especifdhlarge organizationkke mills.

(Mortimore and Wallace, 2013)

r

£
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Figure 8 A nill's possible HACCP team structure

Figure 8 illustratesthat a HACCP team can have department teams as.well
Department teams ensulatthework-relatedknowledgeand habits are takentm

concermandlaterthe operatiorof the HACCP systemis reviewedoy these experts.

The level of risk varies by location arite final use of material. IfFigure9, the
areas, the type of food contact, the type of foodstuff in final use and the level of risk

in each part is illustrated.

Foodstuff type m
final use

Foods likely to be
washed or peeled

Food contact

Increasing
risk

Figure 9 Severity ofisk inmaking food contact paper
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Figure9, illustrates theisk increasingvith variousparametersThe iisk increases
when going forward ithe paper making procesdoweva, it is not that black and
white. Many risks can be eliminated later in f@cesse.g.small items that may
be present in the pulp are removedsibyeeningoeforethe paper machindhere
may alsobe otherkinds ofrisks like using awrong chemical in the procedsor
example, if a wrong chemical is addedo process water or paper pufpod

contact paper may be contaminated

Different types of contact between food contact paper aatituff cause different
levels of risk. If the contact is indéct, the risk is not that highPaperwhich is
coated with plastic or aluminium is one example of indirect confdwt. contact

can also be direct likeith wrapping or baking papers.

The third column irFigure9 indicates the risk between different typedaufd and
paper. Contact with food that is peeled or washed before eating is not as risky as

with a fatty food such as a burger.

All the aboveexamples refer to the fshedproductthatis shipped from a mill to
convertes. Even the produananufactured in a mils not finalconsumer produgct
like a plate or strawrisk assessmerdnd product developmemust takeinto
concerna risky nature of the FCMCustomers should bmcluded inproduct
development anthe product should be madeitable to their need&arkkainen et
al., 2001)

There are variougesourceand guides for implementing HACCP principles
effectively with seven steps that are givan the EU Regulation 852/2004
((Regulation (EC) No 852/2004, 200FheFinnish Food Authority (Ruokavirasto)
has also publisheslsevenstep guidelinevhichwill be used as a basar aHACCP
system(Finnish Food Authority, 2019)his severstefs guidelineis the same as

in Codex AlimentariusFood Hygiene andanalsobe foundin the ISO 22000
2018 standard (Codex Alimentarius Commission, 2009; EN ISO 22000:2018,
2018)

Thefirst stepin implementingHACCP is risk assessment. It includes makang
process flowchart and description about the product. The descriptainthe
product must contain list of used raw materials, characteristics, delivery as well

as a descriptionof useand possible limitations of the product. In this step of
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HACCP processmicrobiological, chemical, physical and mechanidaks are

soughtand listed. Wherthe seriousness of hazardgsevaluatedthe focus should
be o health hazardandnot on other quality defect§fFinnish Food Authority,
2019; Ruokavirasto, 2019a)

The second step is tietect theritical control points (CCR) of the processA CCP

is aspecific part of the process that carcbatrolled and with control the effect of
the hazard can bminimized or eliminatedWith a CCP, one or more hazard
appearances can be affectédr example,CCP cause gossibility of a health
hazard This hazard can be measuraddestimateds the resulof the measurement
below an acceptable level. Result can halaeor anindicator of the levebf the
measurementThe CCPhazardshould becontrollable anda corrective actios
should be describeghdput into action quicklyif the acceptable level is exceeded
to ensurdood and productafety.(Ruokavirasto, 20194n Figure10is adecision
tree to help identifiyng the real CCPs and to show that albtritical parts are CCPs
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1. Is there preventive management measures?

Continue to the next hazard
Yes No )

This is not CCP

Is management necessary at this T
point of the process for FCM safety? No

Yes Change process or product

2. Is the point specifically designed to eliminate or
reduce the hazard to an acceptable level? * Yes

3. Can the identified hazard(s) cause a deviation
above acceptable level(s), can it increase to an
unacceptable level or has the hazard already
occurred? *

Yes No | This is not CCP

]

Continue to the next hazard

4. Does any subsequent step eliminate the identified
hazard(s) or reduce its occurrence to an acceptable

level? *

I Critical Control Point

This is not CCP Continue to the next hazard

A 4

* Acceptable and unacceptable levels must be determined on the basis of overall
objectives when identifying critical control points in the HACCP program.

Figure 10 Decision tree foidentifying CCR

In Figure 10, a decision tree for identifyingCCPs is presentedin practice, the
decision tree is a series of four questions that determine whether a EGCR
or not. The first question asks whether there are preventive measures for the risk.
Based on the answer, the questions move on. The "no" answer totthedston
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leads to the question of whether risk management at this stage of the process is
necessary for food safety. If "yeshe process needs to be changed somehow. If
"no", the risk in question is not a CCP and the risk assessment will cotditinge

nextrisk on the risk list

If the answer to question 1 is "yes&xt up is question 2 of the decision trgghis
current point of process specifically designed to elimittegehazard or reduce it to
an acceptable lelieAcceptable and unacceptable levels are decidesd by case
when making a risk assessmeht'yes" answer to question 2 means tinetrisk is

a CCP. Ifthea ns we r , ans confinues doquestion 3 can the identified
hazard(s) cause a deviation abowxeptable level(s), can it increase to an

unacceptable level or has the hazard already occurred

I f the answer tthenthg dskisnota GOP ald risk assdssmen
continues with the next risk on the lifttheansweto question 3 s  ficprdirsue

to question 4Does any subsequent step eliminate the identified hazard(s) or reduce
the occurrence to an acceptable levél@ain, theacceptable and unacceptable
levels must be defined case by case. If the answer to questis"yes", then the

risk is not a CCP and risk assessment continuigssthe next risk on the listlf the

answer ,thestheriski®adCCP.

The decision tree helps identifying the CCHP%ie questions start from the top
(Question 1and all quesons must be answered urgitheri Cont i nue t o t

hazardo or iCr i treache.l Control Pointo is

The tird principle of HACCP is to determine the target levels and critical limits.
The target level or critical limit cafor examplebe a biological, chemical or
physical property ofa consumed product. Proped can be for example
preservative conterr organoleptic properties such as taste, odour or appearance.
A critical point can have various critical limits and they can be based on e.g. official
regulations or research results. The HACCP teaamofganization can senalert
threshold to alertvhen ae a critical limit is being approache(Ruokavirasto,
2019c)

When CCPs and target levels aetermined, monitoring policiesre established.
That isthefourth principle of HACCP. The monitoring poé ensure that all critical

control points are under control. Monitoring the critical control points is carried out
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continuously with preagreed measurements and/or observations. Monitoring
policies require work instructions that comprehensively descrilbb@tws being
tracked, with method is usedhow often the monitoring is done and by whom
how the tracking result is being recorded, and who is being notified of deviation.
(Ruokavirasto, 2019d)

Determnation of remedial measures is the fifth principle of HACCP. The purpose
of this section is to determine the corrective actions to be taken when monitoring
the Fourth Principle to detect a deviation in CCP control. The remedial mgasure
must be designed fahe CCP in questioand after the procedure, there must be
demonstrable management and hazard prevention. Examples of remedial measures
include temperature correction, pH adjustment, and production process corrections.
If the product is manufactured dog an incident, corrective measures must be
taken to ensure product safety. One example is withdrawal. Once the situation is
brought under control, the cause of the deviation will be investigated and
eliminated, and corrective action will be taken to pnevecurrence. All corrective
actions and reorganisations shall be documented in the HACCP records.
(Ruokavirasto, 2019e)

The sixth principle of HACCP is the development of verification policies and
validation of the HACCP program. This section sets out authentication policies to
ensure that the entire HACCP system is operational. Validation assesses whether
the HACCP program is properly designed, implemented and enough to ensure
product safety. Verifiddon may include chemical, physical or microbiological
examinations or organoleptic assessments. Verification shall be carried out
according to an agreed timetable and whenever a hazard is detected. Validation
shall be performed during the deployment phatdhe HACCP system, and
whenever a process or product is modified, or a health hazard or critical limit is

repeatedly exceede(Ruokavirasto, 2019f)

The final section of the HACCBPrinciples is "HACCP Documents and Records
and Their Management". HACCP documents are the plans and instructions that are
created when the HACCP system is developed tlaatdjuide its implementation.
These may include produdescriptions, monitoring and measurement guidelines,
raw material information, and product approval criteria. HACCP records are

records and stored information generated during the implementation and
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maintenance of the HACCP program. Critical control pameasurements,
corrective actions, verification and validation generate various forms of records and
reports, all of which are HACCP records. It is important that the information is
identifiable, traceable and made in such a way that it cannot be aAdrédtese
records should beetainedong enough. The Finnish Food Authority proposes that
the record be kept for two years and at least 6 months beyond the shelf life of the
product.(Ruokavirasto, 201$)

All'in all, the HACCP implementing will take timét.is not easy to know all the
risks at first or findreal risks to product safety. This in whilACCP shouldbe a

projectanda way of working rather than one quick sesief meetings.

Dataon hazardsrisks andoccurrences should mocumentedand collectedor
examplein Manufacturing Execution System (MES)ocumented information

must be used in HACCP group meetings.

6.5 Declaration of Compliance

In every step of food cdact material chajnexcludingretail, a Declaration of
Compliance (DoC) mustccompanyhe productThe requirement behirmDoC s

to indicate the responsiblgperator of each steép the chainand to showthat the
Framework Regulatiors complied with. The Framework Regulation is again the
highestregurementin the EU when it comes to paper and board materials that
require a written declaration and documents stating that the product complies with
applicable rules and recommendatiomlough there is neet format for a DoC
when it comes to paper and board FCMs in the EU lekied,document istill
needed.The Finnish Food Authorityan CEPI havemade clear guidelines for
making aDoC. (CEPI, 2019; Finnish Food Authorit2019 Regulation EC) No
1935/2004, 2004)

A DoC does not only point otlhe responsible operatdyut it alsoshowsthat the
product is safe and suitable tbe purpose it is made foAlso, aDoC informs the
client, so that they know that the produstmanufacturedollowing the current
legislation andjoodmanufacturingpractices.Also, aDoC ensuresghat the material

or product is used correctly thenext step of the chaifCEPI, 2019; Finnish Food



47

Authority, 2019 It is recommendable tapdatea DoC in every two years or

wheneverchangesn process oin raw materialsare made.

General instructions for DoG@eade byTheFinnish FoodA u t h o generajanal s
the CEPI Food Contact Guidelines for theCompliance ofPaper andBoard
Materials andrticlesvary a bit.In Table4, these two arpresented(CEPI, 2019;
Finnish Food Authority2019

Table4 Comparison of the Finnish Food Authority and CEPI Food contact
guidelines requirements of DoC

Finnish Food Authority CEPI Food contact guidelines

Date Date

Trade name, description of the produ
including other relevant identifying
information (traceability information).

Identity and address of manufacture

Trade name of product and identifyin
information (traceability information)

Information on the composition and
structure of the contact material (e.g. Generic product description
virgin fibres orrecycled, inks)

Statement to downstream operators
about known migrants with SML
limitations (for paper in BfR XXXVI
Information on raw materials that are or other relevant lists of authorized
allowed with limitations substances), and intentionally added
substances that, based on risk
assessment can potentially migrate t
food.
If there is risk that purposely added
dual use substances migrates to fooc
list of substances that have quantitat
restrictions is needed
Information on whether eformulants
have been used (if so, their name an
E-code)
Requirements of law thataterial
manufacture is based on. Least fulfil
the requirements of the Framework
Regulation and other material specifi
laws.

Statement of the product fulfilling the
requirements of the Framework
Regulation and Food Contact
Guidelines.

Statement ofulfilling other material
laws for norharmonised products, if
existing

Information that the Regulation (EC)

No 2023/2006 quality management

system is in use while manufacturing
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Results of studies or model calculatic

performed

End use definition and possible
restrictions e.g. maximum temperatu
and food type

Foodstuff typedor which the material
is suitable for

Restrictions of temperature of use
Restrictions of lifetime of use

Also required for paper:

Indication of whether thébre used is
recycled or virgin; bleached or
unbleached

In Table4, it can be seen that evémoughthe target ofh DoCis the same in both
the Finnish Food Authority's requirements and the CfigBdl contactguidelines,

the content is notAlso, there are various otheguidelines like annex IV of

Regulation (EC) No 10/201dn plastic materials and articles intendecttume into

contact with foodDeclaration ofCompliancethat may also be used as modél

DoC (Regulation (EC) No 10/2011, 2011)

In Table4, DoC contents, the Finnigfood Authority's requirements and the CEPI
food contact guidelines are in columiifie requirements are sorted to have similar
requirements in the same rowhe ader of DoC requirements does not have to be
same as here. According to these two templa&oC mustcontainat leastthe

date, tradename of the producivith other identification and traceability
information description of the product, information on raw material limitations,
statement that the product fulfils the Framework Regulation, and definitions of

possible end use.

There aranostly minordifferences betweethe requirements of the Finnish Food
Authority and the CEPI food contact guidelin€3EPI requireghe identity and
address of the manufacturghis isusually alreadyoveredin the Technical Data
Sheet (TDS) of the product.

CEPI also does not require testing reports to be includa®oC, butthe Finnish
Food Authority does. This does not mean that CEPI doeguidé mills to test
their productbut the statement of fulfilling all necessary requirements is enough in
aDoC.
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The only major difference betwedme Finnish FoodAuthority'srequirementand
the CEPI Food contact guidelisés thatCEPI does not require informatiagindual
use substances (also known asuibes orco-formulants) are added. They must
be noticed in testing anif thereareno risk of dual use substancesigrating to
foodstuff no acts are needed.he Finnish Food Authority states that dual use
substanceneedto be listed whenevehey areused inmanufacturingdf product.

Again, papercharacteristicaand eneuse of the material define more precisely
which DoC format to useThe target country may also set some limitations or
requirements oa DoC and hosemust bechecked when marketing to new areas.

6.6 Standards

The European Council Regulation No 1935/2@G@4s a framework for all food
contactmaterials Every materialwhich is placed on the markendcan come in
contact with foodstuffshould comply the requirements of the Regulatiofhe
Regulatiors obligates anorganization tdist theused substances and make sure that
the substancesindergo safety assessment piiorusage (Regulation (EC) No
1935/2004, 2004)

Authorisatio of marufacture of food contact materiandsafety assessmemeeds

to be equal ilCommunities To ensurehis, the Regulatiomemand that the safety
assessmenheeds to be carried out by the Authority at Community level
(Regulation (EC) No 1935/2004, 2004)

ISO 9001 covers not ontheprocess butlsothe persons that are necessary for the
effective implementation afquality management system. Persanspetence for
doing certain work must be determined. Persomsst have sufficient knowledge
about the quality policy and operations as well as th#gct to quality and
consequences of naompliance of quality systerfEN ISO 9001:2015, 2015)

The aim of thelSO 14001 (full title: Environmental management systems.
Requirements with guidance for yise to provide a framework tkeep balance
with environment and socieconomic needsThe ISO 14001:206 defines the
requirements for an environmental management systemh.|ISO 14001:2015,
2015)
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According tothe 1ISO 22000it is good to use the process approattena food
safety management systeam FSMSis developed and implemented in company.
Also, safe production of food contact material(s) can be improved with a process
approachwhen developing and implementiragn FSMSand meetingapplicable
reguatory requirementsA comprehensivgprocessmanagement systn can be
achieved withthe PDCA cycle. PDCA stands for Plebo-Check-Act. In Figure

11, there is ayraphic ofthe PDCA model(EN 1SO22000:2018, 2018)

Operational Planing and Control

Prerequisite Program

ZAL Control Verification
Emergency prepardness Hazard

measures pla]_]]_]i]_]g

analysis .
4 validation

& response

Treceability system
PLAN
/ \

DO
ACT - PLAN implimentation
- Hazard control plan - Control of
- Documents spesifying PRPs CHECK . * Monitori d .
- Preliminary information - Verification activities J omitoring and measuring
- Result analysis of * Product »
verification activities * Process nonconformities

AL

PLAN DO CHECK ACT
1. Organization 5. Operation 6. Evalution of 7. Improvement
context preformance

2. Leadership
3. Planning
4. Support

Figurell  ThePlan-Do-CheckAct cycle

Figure 11 illustrateshe PDCA modellISO 22000contains principlesof other
management systemtike the ISO 9000 seriesISO 90012015 isfiQual i ty
management systems. Requirements (I SC
certificate:the company has been found to conform to the Quality Management
System standard: ISO 9001:20T%He seven principlesdfor gani zat i onal
and ¢ omabageokt i ISO 22000 are organization contextleadership,

planning supportpperation, evaluation of performance amgrovement(EN ISO
22000:2018, 2018EN ISO 9001:2015, 2015)
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ISO 22000lays downmandatory procedureandthey are also mentionedin the

Framework RegulatianSome of hese thirteerproceduressomeup also inISO
9001:2015 (EN 1SO22000:2018, 2018]Regulation (EC) No 1935/2004, 2004)
(EN ISO 9001:2015, 2015)

The general requirements ¢%0 22000:

An organization must haveFood Safety Policyvhichis developed by top
management.

Theremust be objectives that will drive tl@rganization and personnel's
effortsto complythe Food Safety Policy

A management systeptan andthe systemitself must be documented.
The systenperformanceecordsmust be maintained.

A Food Safety Team must bermed The personnel of thiammust be
qualified.

Communicationprocedureswith stakeholdersoutside the organization
(customers, regulatory, et@¥ well ador internal communication must be
in force.

Plan on what to do in case ah emergency €speciallyregarding the
FSMS).

Managementmust have meetingsfor reviewing and evaluatinghe
performance of the FSMS

Personnel must be trained, infteucture must support the FSMS, and
adequate resources must be proviteensure food safety.

TheHACCP plan must be followed.

A traceabilitysystem must be in force.

A corrective action system amdntrol of nonconforming produchust be
in force.

A withdrawal procedure must lestablished and documented.
Measuring and monitoring devicesist be contraéd.

An internal audit program needs todiarted ananaintained

A FoodSafety Management System mustthalt to be continually updated

and improved.

The ISO managemensystem standards9001, 14001 and 22008re slightly

uniform. One goal of ISO 22000 is enableorganizations tintegratetheir FSMS
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with other management systems and standaeisalreadyhaveandto work with
the process appachby combining it withrisk-based thinking and the PDCGxxcle.
(EN 1SO22000:2018, 2018)

FSSC 22000s based on ISO 22000 and 9001 requiremeXiso, it covers some
additional requirementsand PrerequisitePrograms(PRPs) that aréased o a
certain field of technical specifications this case ISO/TS 22002 The Global

Food Safety Initiative (GFSI) recognized and benchmarked FSSC 22000 in
February 2010which confirms the recognition and acceptance of the standard(?)
in global food industry(FSSC 22000, 2019)hus,FSSC 22000 is more global than
ISO 22000.

To achieve effectivéSO 220002018 and FSS@200Q the way of thinking must
becomeand berisk-basedThe SO 22000 standardivides risk-basedhinking to

an operational and organizational levgelrisk itself isan effect of uncertaity. In
organizational risk managemeiatrisk can be positive or negatividevertheless,

an organizatiomust plan and accomplish actiondudil the requirements of ISO
22000.In the operational leveHACCP and operational level principles are the key
to risk-based thinkingTo be sure that food is safe tatthe subsequent steps in
the HACCP modelare mandatoryor limiting hazards and the possibility of them

to an acceptable levelOn the other hand, risk management is based on human
health in the Framework Regulatianery food contact material should asinert

as possible and they must not endanger human hea({fRegulation (EC) No
1935/2004, 2004)The words are differentbut the contents are the sanfesk
identification is the key to preventing unwanted effects, increasing the effectiveness
of an FSMS and achieving even better res(iisl ISO 22000:2018, 2018)

Both ISO 22000 and=SSC 2200Gequirean organizationo evaluateand control
presentmicrobiological hazards ISO 22000 requiresneasurementgsvery time
there isa possibility of a microbiological hazard. It also covers airquality
measurementsif there isa reason to suspect thtae air might become or has been
contaminated in the procegdl these hazards must bentrolledand preverdd if
possible. (EN ISO 22000:2018, 2018)n FSSC 2200Q documentingall the
proceduresirethe key elemenSE haanlSO 140012015 certificate which means

that the documentation requiredR8SCis almost covered.



53

Allergens must be document@@SSC 22000, 2019ecause they are food safety
hazardEN ISO 22000:2018, 2018A risk analysisvith control measures arath
eliminationplan must be donéor all the possible sources ofosscontamination

of allergens (FSSC 22000, 2019 list of substances and products causing
intolerance andlkergies is includedn the EuropearParliamentand the Council
Regulation(EU) No 1169/201%ndin the US FDAFood Allergen Labeling and
Consumer Protection Act of 2004 (FALCPA).

Monitoring is important Wwen itcomes to any FSM3Jonitoring givesshort and
long-term information about its targ&t/ith agood monitoring systenfailuresand
deviations can be detectedbong with critical points and parameterEN 1SO
22000:2018, 2018)

6.7 Traceability

Paper can be processed in thousands of different ways before use. For example,
paper leaves the Mill as reels that are cut in smedlels That reel is cut again at

the coating factory, from where it continues to another independent box making
operator. This makes tipeocesshain very complex and highligdthe importance

of atraceability chain(CEPI, 2019)

The requirements of the Framework Regulatinrtiraceabilityarepresenteearlier.
In brief, a product must be traceablbrough the whole food chain, from raw

materialsto thefinal packed product.

The ISO 9001 requires that products are traceable. Also, laboratory experiments
and measurements need to be traceahle.organiation shall manage the
identifiability of individual outputs and maintain documented records to enable
traceability.(EN 1SO 9001:2015, 201350 9001 is recommended farmproduct

recall procedurg(CEPI, 2019)

In the Food Contact Guidelines published by CigBldelines for traceability are
set. There is no single set of ruleatfulfil the requiremerg of traceability some
of the elements are additional whereas others are mandatbry is a bit

problematic because the systems vary between operators. It is every business
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operatorods choice how t heyanexsimgfsystenm t r
that is wide enouglthere is no need to duplicate that. There are two traceability
systems in wide use ithe paper industry: the FEFCO Bar Code Standard for
Corrugating Materials anthe CEPI Unit Identifier. Whateversystem is used it

mustbe open to external audfCEPI, 2019)

The main traceability chain for food contact pagéarts at the dry end afpaper
machine where paper reed is made. The key of traceability is the reel number. If the
reel is cutalso those smaller reels or bagslof sheets need to be numbered. It is
reconmendable to hava sampleof each batch. If contamination is suspected the
batch sample can be helpfil identifying and locatingthe time and source of
contamination. Possible contamination ways are microbiological, chemical and
physical contaminationsn a casevhere contamination is suspectéte material

batch must be recallCEPI, 2019)

Documents that are relevant toaceability must beetainedfor a certain period.
Some national laws requigsspecificperiod but if such legislation is not available
the current management system sbésscope. In some casdble customer may
have requirementof sample keepingral those can be agreed upon in a deal
(CEPI, 29)

In Figure12, the traceability in the paper supply chain is outlined. This is hst
of mandatoryrequirements, but more ofdepiction ofa possible way to fulfil the

traceability requirements of the Framework Regulation

a
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Paper making
chemicals

Delivery
Wood and

pulp; fibres

Chemicals and
materials for
converting

Delivery

Documents:

1. Delivery notes and
weight lists

Date & time
Description

Grade

Batch numbers
Production records

RS R o ]

-1 O\ Lh

Retained samples

Product tests

Reels/sheets labelled

0. Labelling of product batches
(blanks, sheets, boxes etc.)

= 0

* where available

Figure12  Traceability in the supply chain of paper making

It can be seem Figurel2that information about paper must tywoughthe whole
supply chainWith good communication betwedinks in the supply chainit can
be ensured that tHfeod contact paper is safe to Udseits purposg CEPI, 2019)

In Figure12, the first box at the top lefepresentsill the materials angubstances
that are needed to make papgulp can be madieom wood or it can be recycled.
Paper making chemicals are &xample sirch, dyestuffs, functional chemicals and
minerals.
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It is necessary to know whtte delivered substance or example dyestuffthat
comes ta factory with a truck is retained in a barrel and pumped via a pipeline to
a paper machindf it is later discovered that the papgigrates colour to foodnd

the source is the dyestuffaceability of paper anithe substancem it is necessary.

If there isnot enough information abotite dyestuff it is impossible to know what
has gone wrong arttie paper isnot safe to use as FCM2ne point of traceability

then is to mke withdrawal possible.

To confirm the taceability of the product through the whole food chaih the
suppliers and customefmonverters) must be knowim Figure13, apossible chain

is illustrated.

Suplier of
Raw Material

Manufacturer of

Raw Material

Raw Material Reel
Stock Storage

Packer Consumer

Figure13 A possible food contact material chain

Part ofan FSMS is to know where products come from and where they are going.
In Figure 13, the idea oknowingthe previous andhe next step is explainedhe
manufacturer anthesupplier of raw material can be differeNumber 1 inFigure

13 presents the linkh afood chain beforéhemill. To confirm thetraceability,it is

not necessary to knowhether thegproductis manufactured by or for the supplier,
but the link beforehe manufacturer of paper must be known. Ezample,the
supplier brings chemicato mill but does not manufactutieem They still need to
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provide information othe manufacturer whenever asked the next link in the
chain.

Number 2 inFigure13is themill. It is possible to have bothraw material stock
and reel storages outsideinsidethemill. In most cases, they are part of the mill,
so the mill itself, the raw material stock and the reel storages are treated as one

entity in this example ad foodchain.

A third significant part oafood chairfrom theperspective oamill is theconvertor
(number 3 inFigure 13). As told beforeit is possible to havenany convertors
before paper gets its final form before going to consuAgain, it is not necessary

to knowwhere the product goes finally, but the next link must be known.

6.8 Labelling

As presentedearlier, the labelling of food contact material muptovide
information that the produds intendedto be used asfood contact material.
Depending on the marketis where the product ik, differentsymbols may be
used ¢compare the Framework Regulation in section 3taa@hinesestandards in
section 42). The labelling must provide information which can be used to trace the

specific manufacturing time and the raw materials of paper from the MES

6.9 Requirementso amill

All in all, there are manythings to do to achievan effective food safety
management systemhey are all linked togethenore or lessin subchapte6.3 on
Prerequisite Programs requiremenfsan FSMSfor a mill are presentedlhe
components ofjood manufacturingpractice that are not presentdefore,and the
level of requirement are presentedTiables 5-7. The nformationon Tables is

collected fronthe CEPI and EU requirements as well as from standards.
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Table5 General componenta GMP systenfor papermaking
GeneralComponents Comments Leve_l of
requiremen
Quality management
systemse.g. ISO 9001 or 1
equivalent
Implemenation of a bod Internal audits othe
safetymanagemengystem to| implemenationof anFSMSas a par 1
a quality system of quality system
Management responsibility | Management has the ultimate
ensuringthe integration and | responsibilityfor GMP, set up, 1
implementation of a GMP | maintaining review, documentation
system personnel training etc.
Mill personnel and contractors
Personnel training on GMP Wo_rking_ in themill area must be
- trained in GMP requirements and
and documented training hvai ts Ifi i 1
records ygiene aspects. If ia certain area
the riskis low, informal briefings
may suffice.
Risk analysis must be performed b
ateam of experts (see HACCP
team). Continuoumaintaining and
Risk analysis reviewingat least once a year. If 1
major changes on process or prod
takeplace risk analysis must be
revised.
Project person or team for | This mayhelp getting the FSMS in
implementatiorand force at the mill. It's advisable to 2

maintenance

have a namegerson in charge.

In Tableb5, thegeneral components of GMP are presentdx first column isthe

componentandin the second column commemtscomponerg arepresentedThe

third column otthe Tablerepresergthelevel ofthecomponents necessity means

thatthe part is necessarfpr GMP and2 means thate part is strongly advised to

beimplement in GMP

There are fivegeneralcomponents that havemain role inGMP of a food safety

management systerithe first one is a qualitynanagement systenit must be

implementedwhich is the second compongahdit must become part of GMP.

To make GMP a parbf everyday work management must ensure system

integration and implementatipwhichis the third component.
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The fourth component ofGMP is personnel training. Evy person including
contractorsworking in the mill areamust be traineth GMP and training records
must be documentedf.there isan areain which therisk to food safety is mingr
contractor training cabe informal. The fift main component isgoforming risk
analysis.Risk analysis mustlso bemaintainedand reviewed regularly. knajor
change®n process or product takes plaggk analysis must be revised.

The kst component iTable5 is naminga person(or a team}o oversee FSMS

implementation and maintenandenot necessary but may hdlpe project tdoe

completed.
Table6 Specification of componerts GMP system

. Level of
Specification Comments requiremen

Review regulationand
requirements, customer
requirements, and
regulations and procedures
for other food contact

If there isaperson in chargehis may
be part of their job. Otherwise, this i
not necessary fanorganization to 1
do, but information can be obtained
from outside.

materials
The product made bymill should be
tested according to relevant regulat
Testing the product measures. There should be 1
documentegbroceduregor sampling
and testing.

Measure(s) must be listed as a part
aquality system. There must be
documentedyuidelinesfor measures
Explainingthe measures | as well as fodetermiring thetesting 1land 2
frequencyof regulatory measures. If
themeasures are noefformed there
must be documented reasoning.

Accuracy of substance input must b
verifiable. There must bequipment
thatmeasures the dosage of substa
to ensureroduct safety

Substance input equipmen]

Table6 presentspecificationof GMP componentsThe first column of Tablé is
the specification of a component, and in the same way as in Tdble p. 61)
comments are in the second column and the level of necessity of a component in

the third columnl means thahepart is necessafpr GMP, 2 means thahe part
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is strondy advised tdbeimplemenedin GMP and 3 means part is required only if
the risk assessment level is too high whether organization already fulfil the

requirement or not.

It is necessary to stay activegardingfood contact material regulations because
they arevery diverse. The information on updates does not have to come from

inside ofthe organization butan be obtainefiom theoutside.

A product that is food safety material must be tesiedording torelevant
regulatory measure®\lso, measurements muste listed and documented with
guidelines for determing testing frequency. In case the measures are not

preformed documentedeasoning must be done.

The last specification iTable6 is about substancesll substance inputs must be

verifiablewith measurements afosages of substances

Table7 Quiality control and raw materialas components in the GMP system
Components in the GMF Comments Level of
system requiremen

The implementing and achievement
the GMP must be monitored and
Quality control system g recorded. The measures that needs
theGMP be corrected and dtiluresof GMP
system must be included into this
monitoring.

All possible applications of the end
use of the manufactured FCM must
analysed and documented. The
customers should provide details of
Enduse the enduse,but this is not mandatory 3
If no information on the end use is
available the customer should be
announcd that they are imesponse
for the safe use of a product.

Recipes of the manufacturing of FC
must be complied. With the recipes
used raw materials can be detected
Recipes along the process. Without the recip 2
of the product a miltannotallocate
responsibility to a supplier if the raw
material is defective.
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Table 7 presents role of quality control of the GMP, end use, raw materials and
recopies as a component of the GMP system. The format of Tabtee same as

in two previous Tables. The first component of this Table is on quality control
system of the GMA. Good implementing arathievemenof the GMP requires that
there is records on the progress of the system execution.

The second component of Tablés end use. Knowing the end use application of
an FCM ensures the safe use nf”CM. If a consumer d@aot provide information

on the end use it is a responsibility of the consumer to use FCM as a safe way.

The last component in Tabkare recipes that must be complied. If there are no

recipes, a mill cannot allocate responsibility to a supplier.

At Stora EnsdPaperOy, thelSO 9001 ISO 14001and ISO 5000¢tertificateshave

been issued to the divisianrhis means that the local operator (the mill) must fulfil
the requirements artie systems have aldmeen auditeat thelocal level. Despite
theother ISO systems issued to the division, ISO 22000 must be made specially to
mill. One importanhthing behinda separate ISO 22000 certification is the specialty

of each mill when compared to others

Usually, food contact papers amadefrom chemical pip, not mechanical pulp.
Ground wood pulp contairall the ingredients that are present in Ww@uch as
cellulose, resins, gums and lignin. Chemical pslmade either bgigesting wood
chipsin acid or alkaline solution antlashingthe pulpafterwardsPulp that is made
chemically does not contaiany dissolving componentsuch as cellulose
Mechanical pulp may be used in food contact paper but usually those papers are not

used in direct contact with foodstufBrennan, 2006)

The goal ofcase millis to start with or or afew papergrades that will be suitable

to be used as FCMBecause both coated and uncoated matesiggproducedn
thecase nil, all used chemicals are not safe to use with food contact materials. It
is atendency othecase nil to only takein products that are safe to use with F&M

but it is not always psible.
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7 CONCLUSIONS OF LAWS, REGULATIONS AND REQUIREMENTS

As has been proven in the previous chaptdesys regulations and
recommendationen Food Contact Materials are not simple or easy to follow.
Different countries and states thie USA may havetheir ownregulationghatcan

beslightly, totaly or to someextentdifferentto other regulations.

In order to meet all theequirements o& specificmarket, one must know the laws
of the target country welAnother option may be toonsult food contact material
experts in that countnAlso, gettingan FSMS certificatedo a standard e.gSO
22000 or FSSC 2200fnay hep in getting clearance

Table 8bring togethetherequirements of FSMS based on the lawsragdlations

which are presented earlier in this paper.

Table8 Table of Necessity of the Elements of FSMS

Element Details Necessity
Detailed documents of system that is used to 13
materials and articles that are placed to market
Labelling not yet in contact with foodstuff. Documents arg Mandatory
for illustrating how the labelling requirements at
complied with.

Documents of how to recall products and
information of traceability. Both documents are

Traceability illustrating how the traceability requirements ar¢ Mandatory
complied with.
Composition of the manufactured material.
Substance and | Because paper and board are not harmonised
raw material materials in EU legislatio)oC or similar
) e . : Mandaory
identification documents from raw material suppliers of
and verification | chemicals and polymers (if used) that are
authorised for use in defined process.
Purity criteria Defined in the DoC based on information given Mandatory

the chemical anddditivesuppliers.

Defined in riskassessmentss there a possibility

Dual use to substances to transfer to foodstuff. DoC mug Mandatory
substances : : )
contain the adequate information of substanceg
Good Organization mudulfil the Regulation (EC)
. 2023/2006 ormgood manufacturingoractice. The
manufacturing . . Mandatory
practice Organization must keep documentation on the

guality control and assurance applications.
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Regulations (EC) No 852/2004 on timggieneof
foodstuff, lays down that the safety of foodstuff
must be ensured by all the manufacturgsugha
food chain. General hygiene practises must be
followed.

Mandatory

HACCP

Risk-based thinking is the base of the FSMS an
HACCP orequivalentprocedure o risk
assessments requiredworldwide.

Mandatory

Risk assessmer

Possible migrants must be identified, defined a
documented. Migration and sensory testing res
and worstcase calculations based on risk
assessment of intentionally addadstances and
NIAS included. Risk assessment covers the ov
compliance of the material and article. It must [
notified that there are multiple sources of
substances.

Mandatory

If paper or board is coated there is possibility tg

Substances use substances that are notmallyallowed to usg L\)/Iua;ndatory
intended to be |in paper but there must be enough written unlikelv to
used behind a |information confirming that substance is not be mazy
functional harmful mutagenic, carcinogenic or toxic. Alsb

: : : affected
barrier must be confmed that the substance is not materials

intentionally manufactured to be in nanoform. )

Identification Mandatory
and risk GMP has significant role to identification, but
assessment of | managingand minimising of NIAS. Results from| sometimes
Non testing of known NIAS and migration models ng NIAS are
intentionally to be documented. Toxicological information of| hard to
added NIAS are also needed but sometimes not possi identify
substances to get. and
(NIAS) document.

In Table8, the elements ofan FSMS are listedto help understanding theystem

and all itsparts The systenseemsomplex becausié contains multiplgoarts.The

FSMS will be simple to control after all the parts are implementegtai | | 6 s

everydayfunctions.




64

8 FOOD SAFETY MANAGEMENT SYSTEM FOR CASE MILL

Nextchapterg8-11)will describethe building and implementation of@odsafety
managemensystem (FSMS) tacasemill (hereafterrefer dso as the Mill)at a
general levelThe FSMS idased on the Vas, regulations, recommendations and
standards on food safetyjood contact materials an@rerequisiteProgrammes
(PRPs) The system as well as the rigksessment, in this case HACCP, should be
built specifically with the object in mind, since the content of the system may vary
depending on the systems already in place, factory processes, staff training, and the

chemicals and materials used.

A part of HACCP and FSMS is to know all theaw materials that are usewl the
papemaking procesas well as all the materials that will be in contact wittaper
reel Contact materials apmackaging materials apaperreelsuch asores fibre-
basedwrapping materials tapes, glues, hot glues and so on. The list of all these

materialss made toconfirm thatall steps and suppkeae considered.

Information aboutaw materialge.g.chemicals fillers and pulps)andpackaging
materialsis asked fronthe suppliers. The requestmplates werealreadymade by
arother divisionthat has more experience about fosdfety. The template was
modifiedto the neeslof the Mill. Used materialsare listed irExcelfiles as well as
in the manufacturingsystemof the Mill. Based on the questionnaire, Excel
databases wenevelopedandsuppliersresponsewere filled in Three Excefiles
were made: one fathemicals, fillers, deformers and so, @me forpulp; andone

for packaging materialisicluding e.gcores, glues, tapesd wraps.

Stora Enso Paper Ognd the sites (such dke case mi)l havea system for
traceabilityin force because othe Quality Management System standd&0D
9001:2015traceability is conformed to the exteatjuired Also, Stora Enso Paper
Oy and the sites (such dke case mi)l havethe Environmental Management
System standard: ISO 14001:2088s0, the case milhas some certificatem its

own. One example iU Ecolabebn printing papers.

One part otherisk assessment is to recognize that it is not always possible to trace
the paper back to raw materiagf€EPI, 2019)For examplejn papermakingase
mill usespressure groundwood (PGW) that is produced at the Mill, pulp that is

boughtfrom outsidethe Mill andwet brokethat is made fronthe Mill's ownpaper
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that does not fulfil the qualityequirements. There might e.g. be spots of water on
the surface of the par.

There are few conceimg FCMs and different fibres. PGYulp can béoleachedr
unbleachedLight mixing of PGWpulps is almost impossible to avoid. This may
cause the batch to be contaminated for use as FCM.

Another fibrerelated problenms pulp that is bougldutsidethe Mill: how it can be
sure that pulp is admitted toeis FCMs? The suppliers will confirm the usetbk
pulptheyproducein FCMsmade from itStill, the pulp bale may be contaminated

in transporie.g.with or by pests.

9 HACCP SYSTEM TO PAPERMILL

Implementation of théood safety managemensystemat the Mill startedfrom
process knowing with presentatiooisthe HACCP system and how to implement
it to this mill. The processvas walked through to getwide understanding on
possiblehazardsA procesdlowchartto support HACCRespecially at this Millvas
made The recessity and backgrounaf HACCP was presented tie Senior
ManagertheHead of Production arttieProduction Managers of departmeritse

idea was that these individuals would later form the HACCP team.

The purpose of the presentation was to explain how8#Sis progressing and
how should the systefimplemenationbe continued. Shortly after startingwas
noticed thatthe approach was wrongThe presentation contained a lot of
informationabout the background and requirements oFBkISand the HACCP,
but the information didat seem to be interesting enoughtor scope was too large.

The risk assessment pess was started aftitre presentationHACCPfollows the

steps presented Figure 14.
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Make flowchart of manufacturing

¥

Select a component from
process to analyse

¥

From selected process component
compile a hazard inventory

v
» Analyse the risk (section 9.1)
L Likely no need of
Equal or less than 3? Yes |—»| further remedial
I action 1s needed
No
¥ )
- . Likely no need of
Does any following steps eliminate | further remedial
the hazard or reduce it lower than 32 | |5 S
: action is needed
No
v
Risk score
l_ 4-12 l 15-25 —l
This may be a This may be a
Point of Concern Control Point
+ ¥
Develop and implement Develop and implement
general preventive measures general preventive measures
I |
v
Is the risk
SCOre NOW
reduced to No
less than 3?
|
Yes
Repeat risk analysis for all the hazards
(from list) of all production steps, until the

status of hazards is equal or less than 3.

Figure 14 Risk assessment guidelines

The risk assessmemwasdone usinghe format presentedh Figure14. It must be
noticed that the model is not perfectly exact and remedial actigoresented three
levels (3 or less;42; 1525) can overlapTrhusthe numeric values should be only

guidancefor actions.
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First part of risk assessment is to malwchart. To makeavaluableHACCP, a
simple process flowchart was madadit is presented ifrigure15.

h 4
h 4

Figure 15 Process flowcharor HACCP

In Figure 15, he pocess was divided into five parteefiber departmentgressure
groundwood plant)the demical andvaters departmenpapermachine 2aregthe
finishing andhe end product storagdéfter the presentation the task was to create

risk lists for all thefive departments.

Preliminary risk listsbased on written material and recommendativase made

before department meetingdhe risk lists were reviewad departmerd s me et i n ¢
with the staff of each departmenncluding operatorsshift supervisors and
Production Managenshen possibleBefore listing, thec<SMS and its background

was briefly presented:his presentatiowassimplerthan the one that was given to

The Production Managersarlier, butretrospectrely the scope wastill a bit too

wide. Theaim ofthepresentationvas to give enough information to make sure that
thepersonnel understands whyetisk list is necessary to do with theandnot by

the HACCP team at higher level

When initiating the actuahift training onthe food safety management system, it
should be borne in mind that not all legal backgrounds need to be fully understood.
A future taining programcould highlight the importance dhe FSMS through

exampledasdmorethe Mill operationghan legaboints

In the risk lists, the personnel of each department commented and described how
risks affect their daily work and how they try to avoid those ri3kss wasan

excellentapproachin the departmentsbut it should have beetaken earlier,
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probablyat the beginningof the project Though at the beginning of the FSMS
project,there vas notenoughknowledge among the personielet risk lists done

properly.An example of aisk listis presented inrable9.

Table9 Example ofrisk list with descriptions
Description Ac.c.ept- Description of o) = PRP,
Process ability of Occur- | @ | £ |0-
of the hazard o
step hazard e management | °'¢€ |7 PRP,
hazard g CCP
Centrifugal
cleaning and
Stocks Fo.relgn. screening beforg
objectsin | Not the paper
Paper -
the paper |acceptablel machine to
mass .
mass remove foreign
objects from
paper mass.
Acceptance
inspection must
be done to all
Wrong materials that
Stocks: chemical is | Not are imported to
Chemicals|imported to | acceptable the Mill areaand
the Mill they must
correspond to
what has been
ordered
Pest control
programme in
force. If pests
aredetected in
Process |Pests at the _thepro_cess areg
. : immediate
andMill Mill area or | Not . .
) action might be
areas in the acceptable
‘ needed. Keep
Pests process are;
doors and
windows closed
if possible. All
openings must
be covered.
Washing lists
Dirt in the a_nd plangor .
; silos. Impossible
. .. |silos may |Somewhat :
Silos Dirt : to get silos fully
end up in |acceptable
clean from
the process :
previous paper
mass.
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Table9 presentsa few possible risks that may occur in various departments of the
Mill to demonstrate the target of risk listhis kind ofalist were maein all the

five departmentd-our las columns inTable9, whichareOccurrence, Effect, Risk
and PRP, °RP, CCPwere not filledin orderto demonstrate riskvaluation later

in this paper

The iisk listsmade bythedepartmentsvereextensiveandsomeriskswere pointed
out and added to primary listSome risksthat poppedout had not beereven
consideredor noticedbefore and they required actions dhe poduct safety
handbookand the total risk assessmehie risks included e.@ir vents and other
holes insilosandcompressed airsed as cleaning tool. All holes in silos must be
blocked or netted somehdw avoid any contaminants or objects eingthesilos.
Compressed airannotbe used for cleaning, because it oimlgreases the amount
of dust in the air and does not actually cleartlanyg.

Once the lists were completed bgchdepartment, the leaders of all departments
read the lists to make sure that potential risks were not overlodkeslwas a
difficult task as time was short and the impact of nsks not always cledretween

departments

9.1 Riskevaluation

By following the process presented in Figuré¢ (on p. 70) the next step is to
analysethe listed risks. Whenevaluating risks, it must be noted that every risk is
unique.Even if the same risk has been spotted in different parts of the process, the

risk values are not directly comparable to each other

Risk evaluations ideally done itheHACCP group because the group hawide
understandingf theprocessThe whole groupvas includeadhot only to getherisk
values inthe sameformat, but also to teacthe members of the grouporeabout
HACCPand theFSMS.

All theriskson thelists by the departmentsill get avalue as presented nexthe
procedure is based ¢dhe HACCP procedure in tH@EPIfood contactguidelines.

A HACCEP risk @lculatonand classification may k®ne in various ways but CEPI
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(2010) presenta way whichs changeable and easy to implement to any papler
In Figurel6, therisk areas are presented.

W

Medium risk - |
co rrectllve action needed,
likely to be a

More likely
Occurrence probability

o W A

correc({lve a ctim}
1 probably not needed
1 L

1 2 3 4 5

Effect
More serious .

Figure 16 Risk Matrix

In Figure16, i Eecto refers toa contamination hazardn food orto the effect of
the process on the consumer via packaged foodsiOiEcurrence in this case is
the probability of theoccurrenceof a hazard. Keys to the effect and occurrence

ratings are presented Trables 10and11.

Table10 The key t@ffect rating

Rating |Effects and Seriousness Scope
1 No effect on health or onlya minor| Harmful to oneor a
inconvenience few customers
5 Small effecton health, e.gaslight allergic Harmful to one or a
reaction few customers

An effect on health: illness or injury e.¢ Harmful to a few

3 stomach disorder or damaged teeth. customers
4 A serious effecton health: hospitalisatio] Harmful to

but not lifethreatening injuries numerous custome
5 A major disaster an@ serious effecton| Harmful to

health. Fatal or permanent iliness or injy numerous custome
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Tablell The key tmccurrence rating

Rating | Occurrence The frequency of the event
1 Highly unlikely | Almost never, once in 5 years

2 Very unlikely |Rarely, perhaps every 6 months
3 Possible Once a month

4 Probable Once a week or more

5 Frequent Possibly several times an hour

After evaluating the risk by the kefor effects and occurrence ratirige risk value

is calculated with equatich

YOOI oQQUAMIO®Oo61 1 O©E 0Q 1)
The value by then is set in the areaFgdure 16 (on p. 73. If the value is in the
green areahat means the risk is low and remedial action tsnoomally needed.
The highest risk score itne low risk area (green area) is thréait the aim is to

makethe risk score decrease to two or |[€€EPI, 2010)

If therisk score is 412, the risk is in the yellow area which means that the risk is
medium and remedial action is necegs#én yellow area result may indicate of a
Point of Concern antthe riskmay be overcome by a general remedial measure that
is applied to the whole proce¢€EPI, 2010)

The red are@n Figurel6is a highrisk area and remedial action is necessary. The
risk score in this area is from 15 to 25 and it indicates that there might be a Control
Point. The risk might be overcome bya specific remedial measunehich is
applicated toa certainpoint of theprocess According to CEPI (2010)n paper
manufacturing the existence of highsk Control Points may indicate poor
manufacturing controlThose Critical Points are not probably found in correctly
run operationsno matter whethethey produce FCMs amot. In case of Critical
Points are found,remedial measures must be done urgently and documented
properly.(CEPI, 2010)

Take pests as an example. They are not acceptable at any stage of the process, but
the risk value is different at different stages of the process. At the begiririhregy o

process, before trees dvarked pests do not pose a significant risk because the
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trees ardarkedand rinsed before they are grinded. The frequency of occurrence,
in turn, is dense: birds are likely to fly ovewaod yardoften. Thus,the risk valie

would be of effect 1 (No effect on health or onlgg minor inconveniencadarmful

to one or a few customgrandof occurrence 4 (Probable; once a week or more),
so the ratingvould be4. In Figure 16, it canbe seen that this may lagoint of
concern.There is no need for special actions because of all the process steps in
papermaking and the existing pest control progralso, the pest control is part of

the PRPs (Prerequisiterogrammes).

When omparingthe risk of pest infestatioat the beginning of process with the
already finished paper (not wrapped yéte risk rating significantly higher. The

pest or its debris may end up in the finished paper and then further processed and,
in the worstcase scenario, to the consumer. Efethe doors and other possible
openings are usually closadd if necessarynetted pests can still be in the same
roomTherisk value ofeffectwouldbe 2 (Small effecbn health, e.g. slighallergic
reaction Harmful to one or a few customeem)dof occurrence3 (Possible; once a

month). The risk rating is 6.

From this example it can be noticed that the risk evaloatiust be made case by
case At different process steps, the effect amdurrencenf the sane risk can be

different

Table12 s filled with risk values loosely based tre evaluation by the HACCP

team.



73

Tablel2 A completed example ofriak list with descriptions
L . .. m|D PRP,
Process Description Ac_c_ept Description of occur- | 3 | & |o-
of the ability of |hazard o
step rence |~ PRP,
hazard the hazard| management
CCP
Centrifugal
cleaning and
Foreign screening beforg
Stocks: objectsin | Not the paper 2 5 |4 |©
Paper mas| the paper |acceptable machine to PRP
mass remove foreign
objects from
paper mass.
Acceptance
inspection must
be done to all
Wrong materials that ar|
Stocks: chemical is | Not imported to the 1 1 11 |prP
Chemicals|imported to | acceptable| Mill area and
the Mill they must
correspond to
what has been
ordered
Pestcontrol
programme in
force. If pests
are detected in
Process |Pests at the f[he Process ares
i : immediate
and Mill Mill area or | Not . : o-
) ) action might be | 3 3 |9
areas: in the acceptable PRP
) needed. Keep
Pests process areg
doors and
windows closed
if possible. All
openings must
be covered.
Washing lists
Dirt in the a_nd plans for_
. .. |silos may |Somewhat silos. Impossmle
Silos: Dirt : to get silos fully | 1 3 |3 |[PRP
end upin |acceptable
clean from
the process :
previous paper
mass.

Tablel2is a filled version of Tabl8 (on p.71), and it thus includes the risk values

of the HACCP rislevaluation The last column offable12is for indicating which

kind of actions are needed risk managementf the risk is marked witiPRP
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(prerequisitgorogrammes)t means that there @ aredescribedasic conditios)
and activatés) to ensure food safefy-PRP(operationalprerequisitegprogramme)
meansthatthere isor arecontrol measui@) to eliminate and manage significant
food safety hazards; COP a process step that hgsecificcontrol measure(s) to

eliminate and manage significant food safety hazards.

If a risk score for a potential hazard is over 4, it is a point of concern in many cases
Concern points may be handled whibth PRPs and-BRPs depending on the
nature otthehazard.

10 LABORATORY ANALYSIS

It is necessary to knoWwow muchchemicas the final papers allowed to contain
and mightcontain. There are chemicals and substaicesethat havean SML
and an OML based orthe regulationsof the EU, the FDA, the BfR, etc. The
migration canand shoulde testedbut with calculations the rigkof chemicals are

simpler to understand.

There are various calculating models migraton thatcanbe usedin this casea
simple calculationcan be done based on the assumptibat 100 % of added
chemical willtransfer from 6 drhof paperto 1 kg of food (European Food Safety
Authoriity (EFSA), 2012) The calculations aralsomadeto thecritical parts of the
substances listed by chemical suppliers. Suppliers hawgned the RCS
documents in wiech the maximum amount of certain dangerous, harmful,

toxicologicalor other how regaited parts are listed witheir CAS numbers.

Based on the information gotten from
suppliers,the possibility of the product being suitable to use as FCM has been
investigated. Both calculations and analygsese made. The analysis where done

by Stora Enso Research Laboratory in Imatra.

Calculations are not presented herere specificallypbecausaneitherthe markets
for the food contact product of the Milbr the product itseliave been decided yet

Neverthelessfrom thecalculationsa coatedpapergradeswith the currently used
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raw materialsandthosegrades thatontairs optical brighteneras a rawmaterial
does not comply the regulations

Becausehere is not finaproductselectedthere is not yetustomerapplicationof
paperis not described the analysiswas done totwo possiblegradesof paper
Analyses that where done to pagamplesveresdectedto find outif it is even
possible to manufacture the FGMthistype ofmill where both FCM angrinting
papes are manufacturedNot all the analyses that were donte papersamplesare

presented here. Most significaartalysis and resultse presented ihable13.

Table13 Analysesresults

Fluorescent | Water 0 mgl/l
whitening
agents 3% Acetic acid |0 mg/l
Olive ol 0 mg/l
Colour Water 0 mgl/l
fastness 3% Acetic acid |0 mg/l
Olive ol 0 mg/l
MCPD Water 12 &g/l
DCP Water 2 e/ |
Biocide
residuals | Water n.d.®
extractions | Water < 7,8 mg/dmi©@ |> 7,8 mg/dm |> 7,8 mg/dm
Chloroform < 7,8 mg/dm @
soluble matter ’
n-Heptane < 7,8 mg/dmi @
50 %EtOH < 7,8 mg/dri@

In Table 13, some analysis results are presented to demonstiaé¢her the
productscomply with requirementsn Tablel3;

MCPD 3-monochlorel,2-propanediol

DCP 1,3-Dichloro-2-propanol
(1 BfR XXXVI
(2 FDA 21 CFR§ 176.170.

n.d. Not detectable
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It can be seen fromable13 that there are some problemken it comes t6-CM
requirements. There are fluorescewhitening agents detectable in water
extractiongn both samplesThis means thaf it is not possible to confirm that no
optical brightening agents (OBA) are present in the paper when the FCM
production startsthe product is not necessarily suitatdeall markets. OBA are

used in other paper grades that are manufactured in the Mill but not intentionally
added to possible food contact paper grade, though it is possible that OBAs may
transfer fom process circulation waters or from broke to paper. \Wighcurrent

way of papermakinghe tested paper grades ao# suitable tdbeuse as FCM with

aqueous foodstuff.

The anount of DCP in sample&tractwas mor e t han 2 te/ | w
transfer limit is exceeded, and this paper issudtible to be uskas FCM according

to BfR XXXVI. Also, the results oFDA extraction with watearemore than 7,8

mg/dn? which means thatnalyse®n chloroform solublenattermust be done. The
resultson chloroform soluble mattearelower than 7,8 mg/dfnBoth samplesare
compliant with FDA In Table 14, possiblecondition of use and type of food that
samples 1 and 2 can be used are presenygd of foocandcondition of useare

equal toFDA CFR 21 §176.17@bles1 and 2

Table14 Typeof foodand conditions of use that sampleand 2 can be used with

XIX [ XX [ X | X [X[X[X
XIX [ XX [ X | X [X[X[X
XIX [ XX | X | X [X[X[X
XX XX [ X | X [X[X[X
XIX [ XX [ X | X [X[X[X
XX XX [ X | X [X[X[X
XX X [ X | X | X [X[|X|X
XX XX [ X | X [X[X[X
XX X [ X | X | X [X|X|X
XX XX [ X | X [X[X[X
X X [ X [ X | X | X [X[|X|X
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Tablel4indicates thathte samplesaresuitable to be used various conditions of

use andvith variousfood typesAccording taheCode of Federal Regulations Title

218176.170,food types are divided into following categories:

VII.

VIII.

Nonacid, aqueous products; may contain salt or sugar or both (pH above
5.0).
Acid, aqueous products; may contain salt or sugar or both, including oil
in-water emulsions of lowor high-fat content.
Aqueous, acid or neacid products containing free oil or fatyay contain
salt, including wateiin-oil emulsions of lowor high-fat content.
Dairy products and modifications:

A. Waterin-oil emulsions, highor low-fat.

B. Oil-in-water emulsions, higlor low-fat.
Low-moisture fats and oil.
Beverages:

A. Containing up to 8 @rcent of alcohol.

B. Nonalcoholic.

C. Containing more than 8 percent alcohol.
Bakery products other than those included under Types VIl or IX of this
table:

A. Moist bakery products with surface containing free fat or oil.

B. Moist bakery products with surface camting no free fat or oil.
Dry solids with the surface containing no free fat or oil (no end test
required).
Dry solids with the surface containing free fat or ¢@ode of Federal
Regulations, 1977b)

In the Code of Federal Regulations Title 21 §176.1fh@, conditions of use are

categorized in the following manner:

mooOw2

Tom

High temperature headterilized (e.g., over 212 °F).
Boiling water sterilized.
Hot filled or pasteurized above 150 °F.
Hot filled or pasteurized below 150 °F.
Room temperature filled and stored (no thermal treatment in the
container).
Refrigerated storage (no thermal treatment in the container).
Frozen storage (no thermal treatment in the container).
Frozen or refrigerated storage: Regprepared foods intended to be
reheated in container at time of use:

1. Aqueous or o#in-water emulsion of highor low-fat.

2. Agueous, highor low-free oil or fat.
Irradiation
Cooking at temperatures exceeding 250(%ode of Federal Regulations,
1977b)
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10.1 Laboratory experiments to addttee case mill

Based on the HACCP done witihe Production Managerssome laboratory
experimentshouldbe addeavhen the FCMmanufacturig or testingstarts. Before

there is n@roduct to use as FCNheexperiments are noéquired.

Many chemicals and rawnaterials are tested bghemical supplies regularly.

Therefore, chemical tests are not neealefirst

Various process waters are used in the manufacturing of pdpefore all the
watertowersand sourcedike raw water chemically purified water, and circulation
waters must be tested to be sure that no microbes are predbetwater, because

they may transfer to paper.

Becausdhe case milinay start to maufactureboth FCM and noi=CM, awide
laboratory analyssin eitherthe ResearchLaboratory oranexternallaboratory are
neededIf the Mill's own laboratory were to acquire all the supplies needed for
analysing FCM, it would probably not lmesteffective due to the various paper
grades The frequency ofa wide analysis must be based on HACCP anchow
often FCM ismanufactured

11 DESCRIPTION OF THE PRODUCT SAFETY HANDBOOK

Thegoodmanufacturingoractice(GMP) andthegood hygienic practice (GHR)e
requiremenrd of the EU Regulationanda part oftheprerequisite programs (PRPS)
((Commission Notice 2016/C 278, 2016, p. 01; Regulation (EC) No 852/2004,
2004; Regulation (EC) No 2023/2006, 2006, p.. 20)e PRP=nsure food and
product safety with an effective risk analysi® implementthe PRPs asvell as
possible a product safety handbook (PSH) has been made. The PSH of the Mill is
based on the requirements and materiaih®food safety regulations presedt
earlierin this paper
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At case mil] the Hazard Analysis andCritical Control Point (HACCP) risk
assessment wassed Based on thélACCPrisk listsand risk evaluatiorthe PSH
was evaluatedndsupplementetb cover all the PRPs andRRPswhich appeared

in the risk assesment.

The PSH contains descriptiomd whatkinds of PRPS(GMP and GHIPare in use
or about to be in use the Mill and how theyareimplementedThe PSH is one
part ofthe food safety management systeSMS). In Appendix Il,the table of
contens of the PHSs presented

When building &PSH various things must be taken into concdrine first thing is
to define apurpose andh scope forthe PSH. The first chapterdescrbes, for
examplewhich documents and/or standards form the bagised?HS and what is
the scope of thibod safety managemesystemof the Mill.

In the next chapter of the PSH, abbreviations and definitions are listed and
explained It is important to understand the abbreviations and definitions in order

to comprehend the whole PSH

Chapter 3 describes @lieoperating instructionthat haveinimpact orfoodsafety.
This chapter isextensivebut remarkableThe requirements ohuthorities and
customer®n the product are defined and explained with scopematrdctions on

how to fulfil them

Personnelnd visitors mayhavea significantor even hazardousmpact onfood
safety. Responsibilities as well as instructions withesibn training and working

are defined and described

Marketing, including product design ardood contact validatiomodel,may have
limitations when it comego manufacturing food contact materiddor example,
marketing must take into concenmich regulations the product complies with and
to which applications it is suitable foProduct designas well as process
developmentnust beperformedunderthe conditions of product safetyrhe food
contact validationmust be done to every manufacturéat. The food contact
validation model must be madpecificallyto the Mill and not copied from another

place because each millsgemewhatifferent.
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All the raw materials used the manufacturing and packaging thie productmust
be bought from relisle sourcesand supplierdy the person in charge. The raw
materialsmust beapproved for specific use and conditiongh aw Regulatory
Compliance StatementRCS filled by the suppliers SubchapteB.6 defines how

this is doneand what kind ofmeasurare needed with raw materials.

All the information on raw materials, products, marketetg,thathas areffect on
foodsafety must be documenteddfiled. Thefiling is described irsulchapter 3.7
of the PSH.

Chapter 4is aboutmanufacturing prerequisiteprogrammes andritical control
points of the food safety managemensystem. Subchapter 4.1 isbout hazard
analysisand haglescriptions of the hazardshehazard analysis is done withe
HACCP system.To understand and implement the hazard analysis better,
subchapter 4.2 describdse mill area and environment as well as the indoor and

working areas

Subchapters 4.3 to 4define and describhe measurs of waste management and
cleanliness, hygiene artie Mill maintenanceln subchapte#.6, pest control
operations angrogrammes to avoid birdsodents, insects and other peate
presented.

There areproductive goodshat havefood safety requirementsSuch productive
goods aretaken fora closerinspection insubchapte.7. The PSH describes
requirements for raw water, room and compressed air and ligmioge
specifically. Requirements onransportation, packaging and warehousing of the

products are presented in subchapter 4.8.

Chapter 5 of the PSH is dimeerror, hazard and incident managemehts chapter
is divided iro subchapters 5.bn monitoring information andrecords 5.2 on
handling ofdefectiveproducts 5.3 on preventive andemedialmeasuresand5.4
ontheproductrecall programThe aim ofChapter 5 is to descrideow to act when

an error, a hazard or an incident happens.

The PSH is made tdulfil the requirements and theeeds of the Milkpecifically
andit must achieve the status of a workingtruction.Some partghat are presented
in this paperearlier are notinspected that closely the PSH. Instead, they are
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discussed shortly because they are already covered in the other operations and
systems ofthe Mill. These includefor example,waste disposal, pest control,

cleaning and preventive maintenance.

PSH should and must be included the orientation of boththe Mi | | 6 s 0o w|
personnel and athosewho work in the Mill area. To gedin FSMS effectively
implemented trainings should take place. In those trainjnipgge PSH must be

explainedto every member of personnel.

12 CONCLUSIONS

The market area for fibdeasedfood contactmaterials haexpandedsincethe
EuropeanParliamentaccepted the proposan banning singleise plasticsto
improve circular economyChatain, 2019) The EU Member States must ban
certain singleuse plastic products such as straws, plates and cu#ad, that
measures to bandle productshall be applied from 3 July 202[Directive (EU)
2019/904, 2019)

The cemandof fibre-based food contact materiddasalsoincreaseds the impact
of plastics on the environment must be redudetas been estimated thabre
than 80 % of marine litter is plastic and in the European Union alone up 69800

tonnes bplastic waste entsthe oceans every ye@€OM/2018/028 final, 2018)

Digitalization has decreasditedemand of books, newspapers and magazares
one paper machine can produce more paper than bé&fmeefactorshavecaused

overcapacityn theprinting paper industry

Presentay printing paper machinasay offer a solution tboththe overcapacity
andtheincreasingdemand of fibrebasedlisposable material$he manufacture of
printing paper products can be modified into the manufacture of food contact

papers.

The aim of thisthesiswas to reviewworldwide legislation on food contact
materials, which is the most relevant mattethimcase mill. While legislation was

reviewed a food management system and prerequisite programmes were created
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for the case millA bas for an FSMS system, including HACCP instructions and
aproductsafetyhandbook (PSH) with databases for food safety chemicals and raw
materials, was created for tMill. The PSH contains description$ Brerequisite

ProgrammesGood Manufacturing Practises and Good Hygiene Principles.

There aremanydifferent laws, regulations, requirements and recommendaiions
FCMs globally and in someasesit is hard to finda still valid version of the right
document an English traration, or a version that is available for fre&lso,
usually regulations are hard to understand witlemaughexperience orthe laws

of a particular country

To manufacture FCMhe process of the case nuthes not require changes, but the
safeworking procedureso ersure product safetsnust be definedt is necessary
to ensure that evebpdy who works at theMill areaknows what the food safety

management systemasdhow to workto not endangguroduct safety

Eventhoughthere are no majarhanges tavorking at the mill or to the process,
there might be some challenges with manufacturing both FCNotlwedproducts.

For examplethe goal is to only order and use raw materials that are safe and
approved to use in the manufacture of EFGWII, some of the paper grades are or
may be challenging to manufacture with only the approved raw materials.
Especially chemicals may cause issues to food safety.

Process waters and broke may cause a risk because there are twoguiyieesn
the case milland at first, onlpne machine will manufactufeodcontactmaterial.
Process waters may mix up between the paper machines if thede a$ Veater in
one ofthe machinesAlso, it was discovered thahere is a risk thatifferent kind
of broke may mix due to the working procedui@sksmay occur due toareless
work or pulping of wrong productat the wrong timeBroke itself is not an issue
but if there are any raw materials that are not approved to be us#ak in
manufacturingpf FCM, the productin whichbroke is useds not safdo be used as

FCM anymore.

The compliance of the manufactured F@&wased othe Regulatory Compliance
Statements on the raw matesiahd analyzing thenanufacturegbroducts Evenif

only approvedaw materialsare usednorintentionally added substancemy be
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present.With regularand effectiveproductand procesdesting NIAS can be
detected andemovedfrom the process

If the time for this masté&rthesis project would have been for example one year,
the order obuilding and implementing the systerauld have been differenth&
productsafety handbookshould havéeenfinished first and themmplementedn

the Mill. Only dter that theHACCP systenshould have been introduced ahe

first round of hazard system carried .Olite poductsafetyhandbook and HACCP
were madet the same time to ensure that all thedfsafety risks are covered in
the product safety handbook when possible

The whole FSMS of the Mill requiseadditional work.The HACCP should be
reviewedwithin a short period of time, for example after three marahdthePHS

must beupdated whenevenew risks are detected or something in the process
changesWork on the raw material database should continue as not all the raw

materials are on the lists

Upkeeping the FSMShould besimple after the system is implemented to the
organization.Getting the FSMS effectively installed in the Mill will require
systematic and webhrganized trainingsfor both the Mill's own and the
stakeholders' personnel

13 ATTACHMENTS

Annex | Request foa Regulatory Compliance Statement,

Questionson Additives

Annex I Productsafetyhandbook of the Mill, Tablef Conteng
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Request for Regulatory Compliance Statement, questions

1. This statement is valid for:

Product
Producer
Production site
Product type

2. Are anypreservatives used in the production and/or storing of this product?

3. The production site's management system supports the requirements of
Article 17 of Regulation (EC) No 1935/2004 and traceability is confirmed.

4. This additive can be used in the production of paper and board products that
need to comply with Article 3 of Regulation (EC) No 1935/2004: General
requirements on materials and articles intended to come into contact with
food.

5. Does the product comply BfRecommendation XXXVI Paper and Board
for Food Contact? If there are any limitations, please list them.

6. Does the product comply BfR Recommendation XXXVI/2 Paper and
Paperboard for Baking Purposes? If there are any limitations, please list
them.

7. Are there ay other relevant BfR Recommendations that this product
complies? If there are any limitations, please list them.

8. a) Does the product fulfil the requirements of the U.S. Food and Drug
Administration (FDA)Code of Federal Regulatig@FR) Title 21 parts 170
through 189 and/or other applicable FDA regulation and/or Food Contact
Notifications (FCNSs), for the use of the product in the production of paper
and paperboard in contact with aqueous and fatty foods? Please, list sections
and possible limitations.

b) Does the product have any limitations regarding food typés) (and
conditions of use (Ad+J) as referred to in FDA CFR 21 8176.170

c) Are any of the components in the product cleared through an FCN?

9. Does the product comply Chinese Food Safety Standarthé Use of
Additives for Food Contact Materials and Articles, GB9@®36 and are
there announcements from National Health Commission (NHC), for use in

paper?
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10.Does the product comply Chinese Food Safety Standard for General Safety
Requirements for Foo@ontact Materials and Articles (GGS), GB 4806.1
20167

11.1s this product manufactured in China? If yes, does it comply Chinese Food
Safety Standard for General Hygienic Standard for Production of Food
Contact Materials and Articles, GB 3162815?

12.1s this praluct free from substances listed in the Candidate List of
Substances of Very High Concern for authorization on the ECHA
homepage, or below the limit of 0.1% (w/w)?
Can this product be used in packaging material with regard to EC Directives
on packaging andackaging waste: 94/62/EC and 2004/12/EC.
a) Are the sum of lead, cadmium, mercury and hexavalent chromium below
100 ppm.
b) This product is free from substances or preparations classified as
dangerous for the environment or below the trace level(s)Lé&6 Qw/w).

13.Does the product contain substances listed in: Chemicals known to the state
to cause cancer or reproductive toxicity; Safe drinking water and toxic
enforcement act of 1986, (Proposition 65) intentionally added or as
impurities? If does, pleasest the substances with CAS numbers and
concentration in the delivered product.

14.Does the product contain compounds and/or substances (including
degradation products) with a Specific Migration Limit (SML) and/or
residual content per food contact surfaceaar(QMA) according to
Regulation (EU) No 10/2011, as amended until Commission Regulation
(EU) No 2019/377 If does, please list the substances with CAS numbers and
concentration in the delivered product.

15.Does this product contain compounds and/or substarfoecluding
degradation products) that are authorized food additives or authorized
flavourings by Regulation (EC) No 1333/2008 or Regulation (EC) No
1334/2008 as amended, so called dual use substances? If does, please list
the substances with CAS numbarsl concentration in delivered product.

16. s this product free from Genetically Modified Organisms (GMO)?
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17.1s this product free from potential food allergens that are listed in Regulation
1169/2011 Annex II, and the major food allergens given in the US Food
Allergen Labelling and Consumer Protection Act of 2004 Sec. 203?

18.1s this product free from substances originating from animals?

19.1s this product free from substances originating from plants?

20.1s this product free from ethanol originating from wheat?

21.1s this poduct free from phthalates?

22.1s this product free from substances classified as carcinogenic (C),
mutagenic (M), or reprotoxic (R), so called CM&ubstances, according to
the CLP Regulation (EC) No 1272/2008 as amended?
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