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O Paper is a bio-based, recyclable, and biodegradable material generally available as a thin
sheet made of cellulosic fibers.

L Paper and paperboard encompass about 31% of the global packaging market for its eco-
friendly hallmark.

L Predominantly used at primary (i.e. in direct contact with food products) and secondary (i.e.
for transportation and storage of primary packages) levels.

U Direct Contact - Dry powders, containers for pizza, bakery products, confectionary, Ice-
cream cone wrapper

0 Secondary Contact - Milk cartons and other cartons
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Paper coating is the process of applying a layer of materials to paper to
Improve its appearance, printing quality, and durability.

Ale Stdy:

MCDONALD'S TRANSITION TO PAPER
PACKAGING




Food in Paper and Paperboard

d Paper wrappers, paperboard, and drink
containers consists a class of chemicals called
PFASs (per- and polyfluoroalkyl substances),
also known as PFC:s.

d Exposure to these chemicals and some health
problems such as low birth weight, delayed
puberty onset, elevated cholesterol levels, and
reduced immunologic responses to
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COATINGS GENERALLY DONE ON PAPER

Presently, the paper packaging industries rely on utilizing
synthetic petroleum-based polymers or metallization
(aluminium) as coating layers, compromising the
biodegradability attribute of papers.
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It also leads to environmental concerns due to the inabilities
of metalized or synthetic polymer coated papers to

degrade in the environment or to be reprocessed (e.g.,
polyolefin) .

e

Common synthetic non-biodegradable polymers that are
frequently used as paper surface coatings include
polyethylene (PE), polyethylene terephthalate (PET),
polybutylene terephthalate (PBT), and paraffin wax.
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Safety: Under Normal/Foreseeable Conditions of Use

Materials and articles must not

 Endanger human health

d Bring about an unacceptable change in the composition of the food
1 Bring about a deterioration in the organoleptic characteristics

thereof

1 Materials and articles shall be manufactured in compliance with good

manufacturing practice(GMP)

Goal: Securing the protection of human health




PAPER:Drawbacks
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Migration 1 hi
Paper components and additives eac; m,g Lo
Chemicals like printing inks,

migrate into food products may )
cause health hazards depending phthalates, surfactanfs., bleaching
agents, hydrocarbons incorporated

S
on level of migration and ( roor
consumption IN the paper during its
02 development process

Problem During Recycling | ==

Additives used during paper
production interfere during

recycling 03 w
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Waste Generation
Tons of waste, varying in

Recovery composition and types is generated
The recovery of waste paper in from the paper inplus’rry at various
India is 25-27% as against 70- stages of production, post-usage

80% in developed nation level, disposal and recyclability.



Health Effects

«The chemical additives are low molecular
weight volatile and non-voldtile, either added
directly to the pulp, added during paper
making or applied as coating during final
treatments (Bradley et al. 2013; Trier et
al. 2011).

=Some of the major additive migrants from
paper and paperboard are mineral oils, dyes
(organic, inorganic and synthetic), phthalates
and polyfluorinated substances (Fierens et
al. 2012).

= These additives cause major health effects
during long term exposure and are stated
below:




Chemicals Mineral oil Polyfluorinated substances- Phthalates
present Per- and polyfluoroalkyl
substances (PFAS)

Definition Complex mixture of Man made chemicals that Phthalates are organic
hydrocarbon derived resist grease, water, oil and lipophilic compounds that are
from crude oll heat principally used as plasticizer,
Consist of 2 types printing inks and lacquers.

1) Mineral oil saturated
hydrocarbbons
(MOSH)

2) Mineral oil aromatic
hydrocarbons
(MOAH)

Side effects | < Bio-accumulationin | % Altered immune and % di-n-butyl phthalate (DnBP),
lymph node, spleen thyroid function, liver benzylbutyl phthalate (BBP)
and liver disease, lipid and insulin can adversely affect male

% Granuloma in liver dysregulation, kidney reproductive system
and other organs disease % Disrupt endocrine system

% Alterimmune % Adverse reproductive and | < Cause premature delivery in
function developmental outcomes, humans

cancer % Increased rate of asthma
and eczema in children




Chemicals can transfer from food contact materials and articles into food.

This phenomenon is known as migration.

1 Two types of Migration

A) Specific migration -

B)

Mech. Stress Light Hygiene

while migration of a

particular substance is
referred 1o as specific
migration. lgrat Product

Flavour

Overall migration -

Scalping Active

The migration of all Packaging
the substances from
the packaging
material into food.

Factors affecting

migration

1) Storage temperature

2) Storage time

3) Chemistry of food contact
article and food

4) Thickness of food contact
layer

5) Packaging size (higher
migration from smaller
packaging sizes due to
increased surface area to
volume ratio)



Regulations on Paper in Food Packaging

How can we prevent an illegitimate number
of contents of the packaging migrates into [l§% ., -
the product? |

/. PACKAGING |

’,,\ FOR YOUR

{Choosing the right packaging ! J o

Compliance with : Positive list
» Overall migration limit (OML)
> Specific migration limit (SML)

» Maximum legitimate residual content of the substance in the finished
food contact material (quantity of material in article QMA)

> Consideration of actual applied conditions (time and temperature
combinations)




Global Regulations- Paper and Paperboard packaging materials

USFDA

Europe

China

Mercosur

21 CFR 176.170 and 21 CFR

176.180

EU (EC) 1935/2004, German

BfR XXXVI

GB 4806.8 and GB 9685

GMC Res 40/15

% Require manufacturers
to demonstrate the
safety of their products
through testing and
compliance with FDA
guidelines

% Aiming to protect
consumers from any

harmful substances that
might migrate into food.
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Prioritizes consumer
safety and uniformity
across EU market

Plays crucial role in
protecting consumer
health by ensuring the
safety of materials in
direct contact with
food.

It also ensures that food
packaging and other
materials are
manufactured and used
in a way that does not
interfere with food
quality.
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Aim to ensure that food-
contact materials in are
safe, hygienic, and
comply with established
migration and additive
safety limits.
Manufacturers must
adhere to these
standards to ensure
public health protection
and regulatory
compliance.
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Protect consumer
health by ensuring
that food-contact
materials are safe
and do not
contaminate food
with harmful
substances.

It also promotes
frade and
regulatory
consistency among
MERCOSUR
member states.
Main emphasis on
safety, compliance,
and harmonization.




USFDA
— BYY U.S. FOOD & DRUG

ADMINISTRATION

Title 21: Food and drugs

Chapter 1: Food and Drug Administration, Depariment of Health and
Human Services

Subchapter B: Food for Human Consumption
Part 176: Indirect Food Additives: Paper and paperboard components

Subpart B: Substances for use only as paper and paperboard
components

These regulations are the principal section of the FDA's food contact
paper regulations as they list the substances with descriptions for use in
food contact paper along with compositional requirements and
extractive limitations that apply to finished paper.



Substances

Standard

Acrylamide- acrylic acid resins

Alkyl ketene dimers 176.120
Anti-offset substance 176.130
Chelating agents used in manufacture of paper and paperboard 176.150
Chromium complex of N-ethyl-N-heptadecylfluoro-octane sulfonyl gylcine 176.160
Components of paper and paperboard 176.170
In contact with aqueous and fatty food

Components of paper and paperboard in contact with dry foods 176.180
Defoaming agents used in coating 176.200
Defoaming agents used in the manufacture of paper and paperboard 176.210
3,5-Dimethyl-1,3,5,2H-tetrahydrothiadiazine-2-thione 176.230
POLY-1,4,10,13-pentaaza-15-hydroxyhexadecane 176.250
Pulp from reclaimed fibre 176.260
Slimicides 176.300
Sodium nitrate urea complex 176.320
Tamarind seed kernel powder 176.350




USFDA: Determination of number of extractives is based
on the following
R ——— ' L —

@— Total residues
O Corrected chloroform-soluble extract

O Chromatographing of sample extract




BIS and US FDA Food Simulants

Foods Categorization Food simulant
BIS Non acid (pH>5.0). Water
acidic (pH< =5.0) 3% A A
Oils and fats, aqueous, non acid and acid N-Heptane
products with free oil or fat including water in oil
emulsions
Alcoholic beverages < 10% 10% ethanol
Alcoholic beverages > 10% 50% ethanol
FDA Same as BIS except no 3% A A water for acidic
/US food also.
8% ethanol in place of 10 %




A) RAW MATERIALS
Consists list of
1) Fibrous material

2) Fillers

EUROPE

B) PRODUCTION AIDS
Consists list of

1) Sizing agents

2) Precipitating, fixing, and
parchmentization agents
3) Retention agents

4) Dewatering accelerators
5) Dispersion and flotation
agents

6) Defoamers

/) Slimicides

8) Preservatives: only
sorbic and formic acid

C) SPECIAL PAPER
REFINING AGENTS
Consists list of

1) Wet-strength agents
2) Humectants

3) Colorants and
optical brighteners

4) Surface refining and
coating agents



According to the current state of knowledge, known substances which may be introduced by
paper recycling and require specific inspections are listed below. Content and migration of these

Europe - Migration limit

substances into foodstuffs respectively have to comply with the specified limits.

Substance

Content in finished
paper

Migration into foodstuff*s

4. 4"'-Bis({dimethylamino)-
benzophenone™®

ND (DL 0.01 mg/kg)

Phthalates
Diethvylhexyl phthalate
Di-n-butyl phthalate
Diisobutyl phthalate

Max. 1.5 mg/kg
Max. 0.3 mg/ kg
Max. 0.3 mg/ kg

The sum of Di-n-butyl phthalate und Diiso-
butyl phthalate must not exceed 0.3

mg/kg.

Benzophenone

Max. 0.6 mg/ kg

Bisphenol A*

Max. 0.05 mg/kg

Bisphenol 5*

Max. 0.05 mg/kg

Diisopropylnaphthalene

As low as technically

feasible

with moist and fatty foodstuffs.

For dry, non-fatty foodstuffs having a large surface area (e.g. flour, semolina, rice, breakfast cereals,
breadcrumbs, sugar and salt), migration of volatile and hydrophobic substances via the gas phase has to
be considered particularly. This could be compensated by the use of an appropriate additional packag-

ing.

Verification of the specifications is only required if the finished products are intended for use




FSSAI Standard of Paper and board materials intended to come
in contact with food products

Specific Requirements for Primary food packaging:-

d Paper and board material shall be of uniform formation, thickness, and substance.
d It shall be free from visible specks, grease marks, cuts, pinholes, and other
blemishes.

A The paper used for the manufacture of boxes, cartons, plates, cups, and paper lids

or paper which are meant to be direct in contact with food shall be of food grade

and shall be free from contaminants.




1 Paper and board materials used for the manufacturing of containers for
packing or storing the food products shall conform to either of the Indian

Standard specifications :
Schedule -1

Paper and board materials intended to come in contact with food products

S51. No List of Standards

1. Grease proof paper - IS 6622

2. Vegetable parchment or Grease proof paper or Aluminium Foil Laminate - IS

7161

Aluminium Foil Laminates for Packaging - [5 8970

3
4. General purpose packing or wrapping Paper - IS5 6615
5 Folding Box Board, uncoated - 15 1776

6. Corrugated Fibre Board Boxes- Specification (Part 1) - 15 2771

Note: The wax used for coating the paper or board shall be paraffin wax conforming to

Type 1l of IS 4654.



FSSAI Standards on Paper and Paperboard packaging

Paper and paperboard materials infended to come in contact with the food products

Serial | Type of | Standar SPECIFICATIOINS
No g ?:;(;?,2, ‘ Table 1 Limits of Contaminants in Paper
1 Greasepr |IS 6622 |+ The paper shall be | Contaminant Paper Iniendedfo  PaperIntendedfo  Paper for Filtration
oof paper evenly machine Come into Contact ~ Come info Contact
finished withDryFood ~ with Wet Food and
< It shall be of uniform Food with Fatty Surface
formation, thickness [mg{kg of paper) {m?fkg of paper) {mgjl(g of paper)
and substance and
shall be free from| . :
visible specks, greases, L_ad”"w"{uf}&, B . b3
cuts, holes, etc. Chromium (Cr™ | o 01 Ul
% It shall also not have an | Led{f) - 30 10
unpleasant or offensive | Merury(Hg) - 03 03
odour when tested in | Pentachlorophenol (PCP) 0.05 008 0.05
accordance With | Palychlorinated biphenyls (PCBs) 20 2 05

1S5:4006




FSSAI Standards on Paper and Paperboard packaging

Serial Type of Standard Specification
No packaging
material
2 Vegetable IS 7161 » The laminate shall consist of layer of aluminium foil
parchment or bonded to one layer of vegetable parchment or
greaseproof greaseproof paper with the help of food grade
paper or microcrystalline paraffin wax adhesive.
Aluminium foll » The aluminium foil maybe be plain, printed or
laminate embossed

» The composition of the components like aluminium foill,

vegetable parchment or greasproof paper, wax
adhesive, surface coating, food grade nontoxic
coating or printing ink shall be such that it does not
infroduce into the wrapped product , substance
injurious to health or having any deleterious effect on
flavor or appearance of the wrapped product

» Colour of any coating or prinfing ink used shall not

bleed into the wrapped product or be of toxic nature.




FSSAI Standards on Paper and Paperboard packaging

Serial Type of Standard SPECIFICATIOINS
No packaging
material
3 Aluminium | IS 8970 |+ Adhesive used shall be based on substances,
foll such as starch, dexirin, sodium silicate, casein
laminates rubber, vinyl, polyethylene, wax or bitumen, as
for specifically agreed to between the purchaser
packaging and the supplier.

s Aluminium foil used shall be plain or printed, soft
or hard annealed and 0.006 mm to 0.15 mm thick
as specified by the purchaser.

“* The paper shall be of uniform formation, evenly
finished and generally free from specks, holes
and other blemishes.




FSSAI Standards on Paper and Paperboard packaging

Serial Type of packaging Standard Specification
No material
4 General purpose packing IS 6615 s The paper shall be machine finished or machine glazed.

or wrapping paper

The paper shall be of uniform formation, thickness and
substance and shall be evenly finished, free from creases,
cuts, holes and specks

% The paper and paper boards packaging
materials/packages shall be manufactured from the
following raw materials:-

a) 100 percent waste paper or agricultural/industrial wastes

OR

L) A minimum of 60 percent by mass of pulp made from

materials other than bamboo, hardwood, softwood and

reed.

s The material if used for the packaging of food materials,
shall be manufactured from virgin pulp and shall be free
from dioxins.

s Printed surfaces of the paper shall not come into contact
with the food and the maximum amounts of
contaminants in paper intended to come into contact
with food shall not exceed the limits prescribed in Table 2




FSSAI Standards on Paper and Paperboard packaging

Seri Type of Standard Specifications
al packaging
No material
5 | Folding box IS 1776 % The board shall be uniform in thickness, free from holes, hard spots
board, and lumps, shall lie flat and be dimensionally stable.
uncoated % The printing surface shall be smooth, of even finish, formation,

absorbancy and colour.

s The front liner shall be opague and free from patchy finish. Both sides
of the board shall be clean and free from loosely bound fibres and
loading.

% The grammage for folding box board shall be between 140 gsm to
450 gsm.

% The thickness of folding box board shall be between 150 micron to
900 micron

% The material shall be of the following two types depending on the raw
material used in the manufacture:

a) Manufactured from pulp containing not less than 60 percent by mass

of pulp made from materials other than bamboo, hardwood, softwood

and reed

b) Manufactured from pulp made from 100 percent waste paper or

agricultural/industrial waste.




FSSAI Standards on Paper and Paperboard packaging

Serial Type of Standard Specifications
No packaging
material
6 Corrugated IS 2771 a) 100 per cent waste paper or agricultural/industrial
fibre board wastes;
boxes- Part 1 L) A minimum of 60 per cent by mass of pulp made from

materials other than bamboo, hardwood, softwood and

reed; and

c) Paper and paper boards used for packaging of food

materials shall be manufactured from virgin pulp and shall

be free from dioxins.

% Printed surfaces of paper shall not come info contact
with the food and the maximum amounts of
contaminants in paper infended to come into contact

with food shall not exceed the limits prescribed in Table
3




FSSAI Standards on Paper and Paperboard packaging

Paper and paperboard materials infended to come in contact with the food products

Serial Type of packaging Standard GAPS
No material
] Greaseproof paper IS 6622 Certain gaps observed are as follows:
% Characterize the type of chemicals used in the
2 Vegetable parchment or | IS 7161 manufacture, their functions and levels
greaseproof paper or “ Measure migration info simulants on the storage
Aluminium foil laminate time and temperature
% Expand the scope of toxicological ftesting-
3 Alurminium foil laminates IS 8970 include non-cancer related endpoints such as
for packaging effects on the nervous, immune and endocrine,
cardiovascular systems and metabolic effects
4 | General purpose packing | IS 6615 < Assess the safety of exposures to different
or wrapping paper chemicals through the same or different
5 | Folding box board, IS 1776 exposure routes
uncoated < Chemical hazard and possible risk assessment for
. Corugated fibre board 1S 2771 different sectors in one legal framework
boxes- Part 1




INDIAN STATUS

% No systematic studies on standards, printing inks, coatings and varnishes

 No mentfion of specific components that can be used as additives during paper
production

% No regulation for limits on addition and extraction

% Categorization on the type of food that can be used under the packaging material

FUTURE DIRECTIONS:

Standardization: Developing harmonized recycling standards across regions will be

crucial for the widespread adoption of barrier-coated paper

Research and Development: Confinued innovatfion in bio-based coatings and

advanced manufacturing techniques will enhance barrier properties and reduce costs

Collaboration: Partnerships between paper manufacturers, coating developers, and

recycling companies will drive the transition to sustainable packaging solutions



Indian std v/s Global std
. usbA  EU  FSSAI

Mention of chemicals to be used during the paper and YES YES NO
paperboard formation

Categorization of foods YES YES NO
Categorization of packaging material YES YES YES
Specification on coating thickness and coating material YES YES NO
Material compliance to standards YES YES YES
Migration testing with pre-defined limit YES YES NO
Consumer safety YES YES NO

Chemical hazard and possible risk assessment YES YES NO




Thank You!

Packaging can be theater,
it can create a story

~-Steve Jobs~

Let your product look nice by packaging...
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