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» Concept

Active, Intelligent and Interactive Packaging

ACthe _ Protection
PaC kag 11 g Containment

Interaction enhancing
protection Communication

Convenience

M. Vanderroost et al. / Trends in Food Science & Technology 39 (2014) 47e62
Vol. 70, Nr. 1, 2005—JOURNAL OF FOOD SCIENCE R1; Published on Web 12/22/2004
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» MOTIVATIONS '

The main motivations to this technologies development are:

] Food waste reduction need

] Food safety

[ Interactivity growth and needs for more

information coming from consumers



y Food
SAFETY

Foodborne disease
US (2000-2015)

@ >16.000

outbreack

.I. 337
Deaths (0,1%)
@) Bilhdes USS
3

of recall




y Food
WASTE AND LOSS

Growth forecast of
population 9.1 bi (2050) requires

70%

Increase in food
availability

Globally

1/3 produced food
are wasted or
losses

Food andAgriculture Organization of the United Nations




y Food
WASTE AND LOSS

Food wasted and loss at
Latin America could feed

waste

Normally at
retail, restaurants
and at home

300 milions
of people

Loss

Normally in the earlier
stage of production and
processing (problems in

the harvest, transport,
storage, etc)

Food and Agriculture Organization of the United Nations




» Consumers are looking for

INFORMATION AND INTERACTIVITY

MILLENNIALS 2020

NEEDS

e Global — o

e Connected o QOA

e Social online & offline Will have access to
e Want experiences the high speed
 Impulse buying internet

e Smart consumers

70%
AGED Will have

smartphones
PEOPLE

Tetrapack report: Packaging up to Millennial success/ AIPIA Conference / ThinFilms




y Growth
R&D

o The number of publications

250 on intelligent packaging has
increased more rapidly
2001 since 2009

150

. Intelligent
Packaging

100

50

Number of publications/year

@& & & & & & O D
N I N N S G (O M, M )

The evolution (2002-2012) of the number of publications on intelligent
packaging. Source: Google Scholar: http://scholar.google.com.

M. Vanderroost et al. / Trends in Food Science & Technology 39 (2014) 47e62






y Strategy
DEVE LOPMENT

Not because it is nice, but because it is needed

Production Processing Transport and Retail Consumer
and post- and Filling Logistics
harvest
---------- > Result
HOW — -\ > Process

Purpose
""""" > Why do you do?

Golden Cicle



» Chain approach

INTEGRATED SUPPLY

LOSS AND WASTE CAUSES
Bl =) \F/ =)
Production Processing and Transport and Retail Consumption
and post- filling Logistics
harvest

TECHNOLOGIES

Antimicrobials

Ethylene absorbers



http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/food-loss-and-food-waste/en/
http://www.acs.org/content/acs/en/pressroom/newsreleases/2017

» Chain approach

INTEGRATED SUPPLY

LOSS AND WASTE CAUSES
Production and Processing and Transport and Retail Consumption
post-harvest filling Logistics

TECHNOLOGIES

Pressure for HPP

?&m%ftl | ?Mféﬁl |

MOZZARELLA MOZZARELLA
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» Chain approach

INTEGRATED SUPPLY

LOSS AND WASTE CAUSES

& 1)

0 (o) /\@ >
2 N Nl
Production and Processing and Transport and Retail Consumption
post-harvest filling Logistics
TECHNOLOGIES Time/Temperature
Time
02 leack s W
T >\ - T e o Poi
; B\ ] FRESHTAG timer 2 (eO)
: - 1an2a0t6 for total shelf life R
\ \ monitoring O tesn © fiydn O frosh O tykh
N DAYSREMARISE {’“_:_,.-—- Ce:tu :«:: Ic:\anfge': <olo:r If well preserved, If badly stored,
= over the shelf life of the product. the 1l i 2 the flower is red,
2 Moyl 5 Sussdemas the “’f’ 'ﬁ;"ﬁ& freshness i no longer guaranteed
C 4 s

UPM Raflatac /Insignia/ Braskem Rtechnology Roadmap

TOUPARGEL
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» Chain approach

INTEGRATED SUPPLY

LOSS AND WASTE CAUSES
N (=) ‘o)
¥ &)
Production and Processing and Transport and Retail Consumption
post-harvest filling Logistics Microorganisms
ol SUe contamination
TECNOLOGIAS ~sor
. QO ™
Time 2] '
SMART D&TS Fa—
i
DELI TIMER =974 ) motm
f ‘fresh)

Like a use by date

eovi g only smarter

D ———

Keepit — Rema 1000

| ExPRESS | .
= - @Keep:it

Nsignia /Qfresh/Sirane/AIPIA/https.//www.rema.no/nyheter/temperaturindikator-pa-laks-og-orret/

Antimicrobial: pads from 9 to 11 davs
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» Chain approach

INTEGRATED SUPPLY

LOSS AND WASTE CAUSES
A (S (D)

Lo =
8"

Producdo :rocessamento Trfns’pqrte Varejo EET R
nvase e Logistica Temperatura/interatividade

Vv

pOs colheita

TECNOLOGIAS
Controle de tempo

Qualidade de produto

@ Freshcode

e
Twshress

[N

Braskem-pH Indicator

Centre dot changes colour
when pack is opened

Shelf-Life After Opening

Scavenger
Red Wine ™

4 26 WEEKS 32WEEKS
Rapak Active Packaging
®¥ " |Active Packaging: O, Scav

Standard
Bag-in-Box

1WEEK 4-6 WEEKS

Insignia/ ITENE / Mondelez/Rapak/ ThinFilms/SIG/Huhtamaki/Aipia
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» Chain approach

INTEGRATED SUPPLY

LOSS AND WASTE CAUSES

Producdo Processamento Transporte Varejo e
pOs colheita Envase e Logistica
TECNOLOGIAS

Huhtamaki
QR code + sensitive printing SIG — QR code

O tesh O fiplh © kesn © tiph

If well preserved, If badly stored,
the flower is green, the flower is red,
the product is fresh is no longer g

Martini — Italian Grand Prix
NFC

Insignia/ ITENE / Mondelez/Rapak/ ThinFilms/SIG/Huhtamaki/Aipia
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» Promised

TECHNOLOGIES

Promised

.

Technologies

Future

o~

O Ethylene and 02 scavengers (Active Packaging)

O Time/temperature indication (Intelligent Packaging)

 RFID and QR code (intelligent Packaging). It is already
in the market but has the tendency to be more

explored and applied.

L Antimicrobials release (Active Packaging)

O Freshness or quality indication for a dynamic shelf
life or in order to have fewer consumers
complains. (Intelligent Packaging)

Q 10E and printed electronics (Interactive Pack)






CUSTO DE — EMBALAGEM REDUZ
EXTERNALIDADES 3 EM 30% O DESPERDICIO




y Food

WASTE AND LOSS

Higher Loss

Early stage of
production

15 - 30%

Discarded by consumers

http://www.fao.org/food-loss-and-food-waste/en,

WV

£9%

FRUIT & VEGETABLES
FOOD LOSSES

Along with roots and
tubers, fruit and vegetables
have the highest wastage
rates of any food products;
almost half of all the fruit
and vegetables produced
are wasted.

‘ 3.7 trillion apples

W Agriculture W Distrdusion
1 Post-harvest % Consumption
W Processing

e

North America and Oceania - [N
Industrialzed Asa (ORI
Sub-saharan Afica - NN
North Afrca, West and Central Asia NN Y
South and Southeast Asia N I
LatinAmerica I

t & & ¢ 9 & N
O W W AN 9% N

Food Losses — Fruits and vegetables

6l
50%
40%
30%
20%
- .

o

0% T T T T
Industrialized Sub-Saharan North Africa, Latin America
ficaand Asia Africa West and
Oceania Central Asia

Consumption
M Distribution
Il Processing
B Post-harvest
B Agriculture
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y Food
WASTE AND LOSS

Higher loss and waste

Final househol
consumption

%

50%
nNd 0/ 40%
50%
. 30%
waste in the total loss
20%

20% .
MEAT .

FOOD LOSSES

Of the 263 million tonnes
of meat produced globally,
over 20% is lost or wasted.

This is equivalent to
75 million cows.
W Asivd production
W Staghter W Distrdetion
8 Prcessing 8 Consompion
Fuope I
North America and Oceania NN
Industialzed Asia - RN
Subsahaan ;. [ W
North Africa, West aod Centrel Asia - RN 1
South and Southeast Asia IR
LatinAmerica VNN
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Food Losses - Meat

llllll

rope Industrialized Sub-Saharan North Africa, Southand Latin America
rica and Asia Africa West and Southeast
Oceania Central Asia Asia

Consumption
Distribution
Processing
Slaughter

Animal production
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» Promote

RESEARCH and PRODUCTION

Currently in

Brazil
Examples

Around the world
Research support Foundation

EMBRAPII

ANPEI

HORIZON 202
European Parliament proposes BNDS (THAI)
to cut European food FINEP

waste in half by 2030 '

Information standards organization
bringing industry communities

INTERNATIONAL COOPERATION ON

together o iIMprove supply I N N *:qVAT I o N

chain business processes




y» Final
CONCLUSIONS

In general these
technologies remain
under development or
under improvements

STREGTHS AND OPPORTUNITIES
L Food waste reduction

L Brand confidence

L Connection with Consumers
O Longer shelf life

O Safety

WECKNESS /CHALLANGES AND CRITICAL ISSUES

O Liability

U Effectiveness

O Guarantee for not having a possible false indication an incorrect uses
U Legislation compliance

(J By products generation or secondary impact as microbial resistance

O Effect of masking sensory problems
O Recyclability

O New technologies can also address new packaging design x needs for
adequacy for the packaging process

(1 Additional steps to the packaging chain are not desired.

O Increased complexity of the food chain needs to be considered.

 Infrastructure for data collection and treatment

O Know-how building

L Communication

(J Education of consumers and users

O Encourage co ers to interact with packaging.
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