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Food Packaging Research: A Global Effort

universities, and consortia, packaging

research is expanding to optimize scien-
tific resources and meet the changing needs
of the food and packaging industries. The
challenges that food packaging research
faces vary by country and region, but they
include central goals such as reducing food
waste, increasing shelf life, and enhancing
sustainability. A lack of relevant food pack-
aging research is also an issue. For example,
research on bio-derived barriers is often
funded by organizations that require that a
specific material be investigated instead of
materials that more closely address central
goals. This has resulted in the repetition of
development processes and the assessment
of bio-barriers with limited pragmatic use.
While there is a certain value in repeatedly
demonstrating a concept such as bio-barrier
formation, conducting relevant research
requires a more comprehensive research
approach. Strategies for advancing food
packaging research efforts in a more com-
prehensive manner include networking,
university-based consortia, and
conferences.

Through the increase in global centers,

Networking

A network approach involving numerous
value chain partners has been used with
success at numerous global institutes.
Perhaps best epitomizing a network
approach is the powerful NextGenPack
alliance between the INRA — Montpellier
Center and the Fraunhofer Institute for
Process Engineering and Packaging IVV.
This alliance unites transdisciplinary scien-
tists who can refine active, intelligent, and
sustainable food packaging solutions. At
the laboratory of Nathalie Gontard,
research director atthe INRA — Montpellier
Center, an early alliance between seven
research institutions and two manufactur-
ers of convenience foods has borne fruit.

Gontard increased the shelf life of
fresh produce by exploiting food
byproducts to create wheat-glu-
ten films that employ a high
dependency of relative humidity
on carbon dioxide and oxygen
permeation. Wheat-gluten films
can produce modified atmosphere
packaging with a favorable atmo-
sphere that can extend product
shelf life better than oil-derived
polymers. This research was
funded by the European
Commission and the National
French Research Agency. When
speaking aboutthe challenges in
food packaging, Gontard says,
“Qur main challenge is to signifi-
cantly contribute to a zero-waste
society by developing eco-effi-
cientbiodegradable
agro-waste-based packaging
materials to reduce food waste.
This improves food quality and
safety preservation during stor-
age and transport while

The challenges that food packaging research faces include designing packages that
reduce food waste, increase shelf life, and enhance sustainability. Photo ©
sabelskaya/iStock/Thinkstock

presenting a reduced environ- °

While there is a certain value in repeatedly demonstrating a concept
such as bio-barrier formation, conducting relevant research
requires a more comprehensive research approach.

mental impact of the packaging material.
Suchresearch requires real transdisci-
plinary and integrated approaches
including social science as well as a robust
international level of collaborations
between academia and the food packaging
industry.”

Established in 1941, the Fraunhofer
Institute for Process Engineering and
Packaging IVV focuses on food packaging
and is supported by more than 140 indus-
trial members that promote research and

application-oriented development with six
major universities in Europe. With a goal of
building a database and simulating various
packaging materials and their perm-selec-
tive properties, the Fraunhofer IVV is
expanding relationships to include other
organizations in Germany, Poland, and
Belgium. Edible film as a coating for cut
produce is also being refined by Fraunhofer
IVVin conjunction with the West
Pomeranian University of Technology in
Poland. Major initiatives to design
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packaging that meets the needs of innovative
processing technologies are also underway.
For example, Ali Abas Wani, a scientist at
Fraunhofer IVV, is working on the microen-
capsulation of bioactive compounds under
high pressure homogenization to increase
their stability during different processing and
storage conditions.

Other institutes have also moved food pack-
aging research forward. The Packaging
Technology Center (CETEA) within the Food
Technology Institute, Brazil, is the site of the
International Association of Packaging
Research Institutes’ 2016 conference. Created
in 1982, the CETEA now provides research
assistance to more than 150 companies. The
Institute of Strength Physics and Material
Research of the Siberian Branch of the Russian
Academy of Sciences focuses on cutting-edge
research in material science and commercial-
ization to meet the needs of food packaging.
The International Packaging Institute is a cen-
ter for research in Schaffhausen, Switzerland,
and in Canada, PAC is an industry-directed con-
sortium that pinpoints and acts upon common
areas of concern.

Packaging Research Centers

Center

IAPRI

National Institute of Agricultural Research (INRA)
University of Montpellier

Fraunhofer VV

International Packaging Institute [Pl

Center of Food Technology and Process Engineering
at Zurich University of Applied Sciences

Association of Packaging Technology and Research

Institute of Strength Physics and Material Research
of the Russian Academy of Science

Universidad de Monterrey

Technology Center for Food Packaging, Institute of Food Technology

Massey University

Hunan University of Technology

Kasetsart University

California Polytechnic State University

Center for Package Innovation and Sustainability
Clemson University

Polymer and Food Protection

Rochester Institute of Technology

Rutgers University

University of Florida

Virginia Polytechnic and State Institute
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University-Based Consortia

Universities are teaming up in consortia to
address specific food packaging issues more
effectively. In 2010 Selguk Yildirim, a profes-
sor atthe Zurich University of Applied
Sciences, started a center for food technology
and process engineering within the university.
The center focuses onincreasing food quality
and shelf life with tangible packaging
research. Yildirim says that the center’s suc-
cessis due in parttoits ability to enable
commercialization: “For example, in-depth
antimicrobial film commercialization requires
expertise in microbiology, polymer science,
food science, converting, [and] regulatory that
a single researcher does not have, and we
connect this expertise from the research insti-
tutes as well as from the industry,” he says.
The program has biannual meetings of a Swiss
Packaging Innovation Network to connect
industry partners and fuel discussion for more
than 25 industry partners. Approximately 90%
of the center’s projects involve collaboration
with industry. Since 1971, the European
Cooperationin Science and Technology has
provided a platform for diverse expertise to

Location

More than 75 global locations
Paris, France

Montpellier, France

Fresing, Germany
Schaffhausen, Switzerland

Wadenswil, Switzerland

Helsinki, Finland

Tomsk, Russia

Monterrey, Mexico
Campinas, Brasil
Palmerstown North, New Zealand
Zhuzhou, China
Bangkok, Thailand
San Luis Obispo, Calif.
East Lansing, Mich.
Clemson, S.C.

Ames, lowa
Rochester, N.Y.
Piscataway, N.J.
Gainesville, Fla.

Blacksburg, Va.

Website
IAPRI.org

institut.inra.fr/en

ipi.eu

convene, share ideas, and fund research for a
common concern such as shelf life. Yildirim
leads the European Cooperation in Science
and Technology’s working group for develop-
ment and innovation to define the most viable
technologies in active and intelligent packag-
ing and technological challenges for market
introduction. And new palladium-based oxy-
gen scavengers, developed at the Zurich
University of Applied Sciences, offer consid-
erable commercialization opportunities.

Other examples of successful university
consortia include the Center for Package
Innovation and Sustainability at Michigan
State University’s School of Packaging; this
collaboration has a host of partners and mem-
bers fueling a variety of research. Since the
center'sinceptionin 2010, more than 13 multi-
disciplinary research projects have been
funded with $1.6 million. Laura Bix, associate
professor at Michigan State, and Javier de la
Fuente, assistant professor at California
Polytechnic State University, have demon-
strated that detailed design makes all the
difference, and their models to refine tabs and
seal geometry to open a package while

umontpellier.fr/en

ivv.fraunhofer.de/en

zhaw.ch/en/university

http://www.ptr.fi/

ispms.ru/en/

udem.edu

ital.sp.gov.br/cetea/

massey.ac.nz
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cob.calpoly.edu
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clemson.edu/cafls
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rit.edu/cast/packaging
packaging.rutgers.edu; foodsci.rutgers.edu
abe.ufl.edu
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maintaining seal integrity are highly applica-
ble to the challenges of food packaging.
Kasetsart University, the first institution in
Asiato offer a bachelor’s degree in packaging
technology, now conducts graduate-level
research in bioactive compounds, nanotech-
nology, and active packaging.

Clemson University has industry-sponsored
laboratories that relate to food packaging.
Massey University (a member of FoodHQ, a
food and beverage gateway for more than 2,200
scientists around the world) is researching
solutions for packaging of exported foods, with
the aid of a $5 million grant. lowa State’s
Polymer and Food Protection consortium has 13
industry partners and focuses on validating the
safety, functionality, and performance of recy-
cled, sustainable, and alternative packaging. Kit
Yam, director of the food packaging program at
Rutgers University, concentrates on active and
intelligent packaging. Bruce Welt, a professor
atthe University of Florida, collaborates with
graduate student Ayse Demirbas to investigate
ways to reduce food waste and an

anthocyanin-based biosensor that detects
spoilage in fish. And the new ASTM F3136-15
for dynamic permeation measurements devel-
oped by Welt and Ayman Abdellatief, a
post-doctoral researcher at the University of
Florida, offers an alternative to steady-state
oxygen permeation testing. At the ABRE Center
for Innovation in the Design of Packaging at the
University of Monterrey in Mexico, package
testing and innovative package development
are funded by both industry and the govern-
ment. Cristina Guzman Siller, an associate
professor at the University of Monterrey, is
working on global packaging solutions for mul-
tinational companies doing business in Mexico.

Conferences

Conferences can inspire ideas, innovation,
and research. The annual conference of the
International Association of Packaging
Research Institute “is an excellent platform to
share knowledge to focus on a central issue of
expertise,” says Guzman Siller. For example, a
working group atthe 2014 conference
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facilitated the initial gathering of 10 scientists
from nine countries to explore the millennial
generation’s interestin sustainable packag-
ing. The potential for future combined
research is high within the conference’s five
permanent working groups and 75 centers.
And IFT's Food Packaging Division is sponsor-
ing four symposia atthe IFT16 show on topics
ranging from packaging that facilitates new
processing technologies to intelligent
packaging.

Finally, a number of publications show-
case global food packaging research. Food
Packaging and Shelf Life made its debutin
2014. Itjoins Packaging Technology and
Science, LWT-Food Science and Technology,
the Journal of Food Science, and the Journal
of Food Engineeringin providing excellent
resources for food packaging research. FT
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