





Air Cushion

Although they initially assumed that if the non-return valve
could seal in air, it could seal in water, the hint for which came
from their air cushion, the approach was more difficult than
expected. The problem was the width of the water feed inlet.

The water transport bag was designed with a water feed
inlet width of 20 mm so that the bag could be directly filled
using a hose. In this respect, the water inlet was significantly
larger than the 5 mm inlet of the air cushion. Mr. Sunagawa
says that when they were told that the bag needed a 20 mm
opening that could be sealed with a heat seal, everyone said
it was impossible. Even after making 70 different prototypes,
all of the results had some leakage, so were imperfect. Mr.
Manabe's direction, however, was to design a bag that "did
not even leak one drop." Just as they were about to give up,
however, the person in charge of development came up with
the idea for pressure-bonding a triangular water feed section.
Mr. Sunagawa says that he woke up one morning with the
revelation that this might be able to seal in the water.

The prototypes for this inlet, however, were heat sealed at
an angle, so were weak and the bag would sometimes rup-
ture at the heat seal when dropped. As such, they consulted
with a resin producer and adopted a better material that
would eventually lead to the final product.

After the water transport bag is filled with water from the
feed inlet, the top section of the bag is folded over and the
bag slowly laid on its side. Once the bag is on its side, the
section labeled “Pull Here” is folded upwards for storage. To
pour out the water, a hose is inserted into the water feed inlet,
which causes the water to naturally flow out. Because the
problematic water feed inlet section uses a mechanism (trian-
gular water shut off valve) in which either side has a triangular
heat seal, the internal water pressure is applied to the 20 mm
gap in a straight line, which seals the films together. As such,
even when laid on its side, the bag does not leak any water.
This technology was patented in March 2014.
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Withstanding Loads of 100 kg

During emergencies, the bags must also be able to withstand
the load of stacking in order to meet the high demand. As
such, the bags are made of LLDPE film that is compliant with
Japan's Food Sanitation Law. Mr. Sunagawa explains that
they modified the LLDPE kneading and blown film extrusion
processes to produce a plastic that can withstand a load of
100 kg, or 10 filled and stacked water bags.

Water-quality tests for drinking-water stored in the bags
show that when direct sunlight and high-temperatures are
avoided, the water can be stored safely for three days. Ac-
cording to Mr. Sunagawa, although the water transport bags
can be reused as long as the shut off valve continues to func-
tion, drinking water can only be stored the first time the bags
are used, after which they should only be used to store other
types of water, such as that for washing.

The bags, which are currently sold through a trading
company, have already been purchased by a local govern-
ment in Tokushima Prefecture, Japan. They also donated and
distributed the bags in a region of Hyogo Prefecture, Japan,
that was damaged by heavy rains. The response was positive
given that there were insufficient stores of water.

Usage Overseas
Wako Plastic handles both the film forming for and production
of these water transport bags, while the film surface printing
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is handled by a printer located in the same city as Wako Plas-
tic—Yao, Osaka Prefecture, a center of manufacturing. In this
way, the company is proud that the water transport bag is a
“made in Yao product.” The surface printing can also be cus-
tomized depending on the application. By creating designs
that include logos and illustrations, they also expect it to be-
come a popular item used during outdoor activities, such as
camping and barbecues.

Mr. Sunagawa says that one bag currently costs about
300 JPY, but they want to eventually sell them for one US dol-
lar each. As such, they will be increasing productivity as well
as developing technologies to produce thinner films with the
same load resistance property. They are also investigating
the design for a water feed inlet that will work with both hoses
and household tap water faucets. Mr. Sunagawa explains that
in the future they also want to expand the range of products
based on the water transport bag, such as for the transport
and storage of chemicals and oils.

The water transport bag also received the iF DESIGN
AWARD 2015, an international design award presented an-
nually since 1953 to industrial products of excellent design.
The water transport bag received the award in the Product
Discipline. Both Mr. Manabe and Sunagawa attended the
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award ceremony held during February in Munich, Germany.
Mr. Manabe says that they submitted the water transport bag
in hopes of expanding international sales routes, but never
thought they would win. In fact, the e-mail informing him of
winning the award went to his spam mail box, so he almost
overlooked it. In fact, he only noticed it by accident when he
checked that box the next day by coincidence.

Mr. Manabe goes on to say that during the development
of the water transport bag, he made many difficult requests of
his employees. But it was only through persistent and repeat-
ed prototyping that they ultimately created a product that met
his expectations, which showed the strong will of the manu-
facturing industry spirit. That their product was chosen for an
award typically given to prominent manufacturers has been a
major encouragement for all of the company’s employees. It
showed that something they believed in and created has been
accepted by the world. Mr. Manabe says that whenever he
sees the news of disasters that occur throughout the world,
he wonders if there is anything he can do. As such, he hopes
to improve the water transport bag and increase the number
of models so that it can be used globally as well.

Wako Plastic Industry Co., Ltd. wako-plastic.com

25





