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Introduction
• Risk  assessment

• Exposure  to  chemicals  from  PMC

• Exposure  is  based  on  average  worst  case  of  packaged  food  usage

• Compare  Exposure  with  toxicological  criteria  ADI,  TDI,  etc.

ToxicityxExposureRisk   =

nConsumptioxMigrationExposure   =
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Introduction
• Principle

Food	  consumed
FW	  	  Kg/person.day

Packaging	  surface	  in	  
contact	   with	  food
S	  	  m2/Kg

Packaging	  surface	  in	  contact	  
with	  food
TS	  =	  FW	  x	  S	  	  m2/person.day

Concentration	   of	  substance
C	  	  %	  or	  ppm

Specific	  migration	   of	  substance
M	  mg/m2

Exposure	   to	  substance
E	  =	  M	  x	  TS	  mg/person.day

Other	  sources	  of	  
substance

Total	  exposure	   to	  
substance

mg/person.day

Compare	  with	   SO:
TDI,	  ToR,	   etc.

Base:
1	  kgfood/person.day
6	  dm2/Kgfood
60	  kgbw/person
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Safety

Composition
Potential  for  migration

Inherent  toxicity  of  chemicals

Natural  compounds
Additives

Contaminants  &  impurities  

Use	  conditions
Rate  and  level  of  migration

Time  and  temperature
Nature  of  food
Type  of  contact
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Safety
• Type  of  papers  and  board  (P&B)  and  uses

• Transport  and  distribution  packaging

• Intimate  contact  (tea  bags,  baking  papers,  and  filters)

• Direct  contact  (butter  wrapping,  sugar  bags,  and  cartons  for  dry  and  

frozen  foods)
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Safety
• Composition

• Around  99%  of  cellulose  fibres
• Naturally  occurring  minerals  (calcium  carbonate)  and  starch
• Added  chemicals  (less  than  1%  by  weigh)

• Functional  additives  (intended  to  have  a  technical  effect  in  the  P&B)

• Process  chemicals  or  processing  aids  to  improve  the  efficiency  of  the  

papermaking  process;;  are  not  intended  to  remain  in  P&B  and  are  

usually  washed  out  during  the  papermaking  process

• Recycled  fibres

• Most  important  source  of  safety  issues

• NIAS  – non-intentionally  added  substances
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Safety
• Use  conditions

• Time  and  temperature  of  contact

• Nature  of  food

• Solid  vr liquid

• Chemical  properties  (fatty,  aqueous,  etc.)

• Type  of  contact

• Direct/non  direct  (through  head-space)

• Presence  of  barrier

• Migration  per  set-off
• MBZF  gate

Transfer	  mechanisms	  in	  P&B:	  a)	  from	  the	  fibre	  matrix	  by	  direct	  contact;	  b)	  from	  the	  
fibre	  matrix	  by	   indirect	  contact;	  c)	  from	  outer	  surface	  through	   the	  fibre	  matrix;	  and	  
d)	  from	  the	  fibre	  matrix	  to	  the	  surrounding	  environment
Poças	  et	  al.	  Food	  Control	  22	  (2011)	  303	  -‐ 312
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Safety
• Characteristics  of  the  migrant

• Molecular  weight  and  structure

• Partition  behaviour between  P&B  and  food

Migration	  of	  phthalates	  into	  Tenax	  at	  23	  C	  (three	  replicates):	  DMP	  (A);	  DEP	  (-‐);	  DBP	  (:);	  DHP	  ();	  DOP	  (o);
Poças	  et	  al.	  Food	  Control	  22	  (2011)	  303	  -‐ 3
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Legislation.  Europe
• Regulation   (EC)  No  1935/2004  (Article  3):

• “Materials  and  articles,  made  of  P&B,  shall  be  manufactured   in  compliance  

with  GMP  so  that,  under  normal  or  foreseeable  conditions  of  use,  they  do  

not  transfer   their  constituents  to  food  in  quantities  which  could:

• endanger  human  health,  or

• bring  about  an  unacceptable  change  in  the  composition  of  the  food,  or

• bring  about  a  deterioration  in  the  organoleptic  characteristics  of  the  

food.”
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Legislation.  Europe
• Assessing  Compliance

CEPI	  – Industry	   guideline	  for	  the	  compliance	  of	  paper	  and	  board	  materials	  and	  articles	  for	  food	  contact,	  2012
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Legislation.  Europe
• Assessing  Compliance  – Chemicals  and  additives
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Legislation.  Europe
• Chemical   testing

CEPI	  – Industry	   guideline	  for	  the	  compliance	  of	  paper	  and	  board	  materials	  and	  articles	  for	  food	  contact,	  2012
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Legislation.  Europe
• Screening  methods

– Chemical  testing

– Biological   testing
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A&I  materials
• Legislation  and  guidance
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A&I  materials
• Definitions
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A&I  materials
• Definitions  and  examples



Slide  18

A&I  materials  - Safety  evaluation

• Principles:  risk  assessment  to  be  included  in  the  Union  list  of  active  and  

intelligent  substances

• Union  list

– >  50  registered

• Passive  part  vr active  part

• Interaction  between  components

• Overall  migration

• Specific  migration/maximum  quantity

• Potential  to  mislead  the  consumer  on  the  condition  of  the  food  are  illegal
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Thanks	  for	  your	  attention
mpocas@porto.ucp.pt


