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Bag-On-Valve or BOV is a multi-
angle continuous delivery system.

The main benefits of the package
are:

The use of compressed gas as
a propellant e.g. nitrogen or
compressed air

No or less Volatile Organic
Compounds or VOC'’s

The prevention from oxidation

Bag-on-valve has at
least 2 options. The
options are based on a
bag or “pouch ”
containing the product,
and an outside force
providing the propulsive

force required to
generate product
release.
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The first option is based on a
compressed gas to provide
energy for the continuous release.

The bag containing the product
could be made from laminated
aluminum or plastic. The outer
container is typically metal either
aluminum or tin plate. The
packaging is compatible with a
wide range of available actuators
for either male or female valves.
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The second option is based on a
rubber tube to provide energy for
the continuous release. The bag
containing the product is made
from plastic, and the outer
container is typically also plastic
for example: high density poly-
ethylene.
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The process which is based on a
compressed gas relies on the
under-the-cup gassing system.

After the valve placement,
compressed gas is injected into
the can, while the valve cup is
lifted away from the can.

Once the <can has been
completely  filled  with  the
compressed gas, the valve is
pushed back down into the can

neck, and then crimped into the
place.

Subsequently the product is filled

through the valve, wusing a
pressure filling system.
Final steps are the typical

actuator and over cap placement,
labeling and finally cartoning.

For a compressed gas based
system, the output pressure
follows the Boyles law . As the
product is released, the internal
can pressure drops.

Power Pouch has been tested by
DuPont with propellants such as
HFC-152A and 134A. One of the
advantages is that pressure
dropping could be managed using
a BOV compatible propellant such
as HFC-152a — which has no
impact on ozone depletion, and a

negligible impact on global
warming.
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Regarding the rubber tube
technology after a small decrease
in the internal pressure the

package achieves a steady state.



Ozone layer

The Earth’s surrounding ozone
layer resides in the stratosphere.
The sun emits UV-B radiation
which is partially absorbed by this
layer. Human exposure to this
radiation increases the risks of
skin cancer and cataracts... UV-B
exposure can also damage the
ecosystem.

Ozone depletion consists in the
catalytic destruction of ozone by
halogens like bromine and
chlorine. The main source of
these atoms is photodissociation

of  chlorofluorocarbon  (CFC)
compounds.
Observed and projected

decreases in stratospheric ozone
have generated worldwide
concern leading to the adoption of
the Montreal Protocol in 1987
drastically limiting the production
and use of CFC’s.

Quoting the UK environment
agency, “if the provisions of the
Montreal Protocol are
strengthened and followed, we
could see the Antarctic ozone
hole repaired by 2100".

Troposhperic ozone

The greenhouse effect is a natural
process by which the atmosphere
traps part of the sun's energy
while warming the Earth enough
to support life.

The solar energy passes through
the atmosphere and is absorbed
by the Earth. This energy is then
emitted as radiation and is
absorbed by the greenhouse
gases (GHG) in the atmosphere.

The increase in GHG production
caused by human beings — such
as carbon dioxide — is artificially
increasing this effect.

Rules and regulation have been
put in place in order to reduce
greenhouse gas emission, with
the objective to improve the
overall air quality.

Volatile Organic Compounds

Aerosols
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can be defined as any compound
of carbon - with some exceptions
- which participates in
atmospheric photochemical
reactions.

The VOC's contained in aerosols
react with nitrogen oxides and the
sun’s energy. This creates
tropospheric ozone which
contributes to the greenhouse-
effects and health disorders, such
as respiratory problems.

Aerosols can be considered to be
responsible for 2 percent of all
human VOC emissions with a
Low Photochemical Ozone
Creation Potential.

When you consider the worldwide
consciousness to reduce global
warming, As there is more and
more pressure to reduce VOC
production, more and more
pressure is put on products.

For instance, California’s Air
Resources Board regulates the
amount of VOC’s from industry
and specifically in any given
consumer product, for example a
shave gel.

In the California Code of
Regulations, the shaving gel VOC
emissions has to be reduced from
7% by weight to 4% by the end of
2009. This is a 40% reduction in
real terms.

Due to environmental concerns,
there is a move in North America
away from aerosols and towards
other packaging systems such as
one of the BOV options.

BOV is one option which allows
the manufacturer to comply with
current and future regulations,
while maintaining their integrity of
the products formula.

A BOV device would allow a
shave gel to foam, using only 4 %
content within its formula. Using a
compressed gas propellant would
allow the package to meet all
regulatory requirements without
harming consumer expectations.

In fact, BOV could be an
acceptable option because of its
compatibility to a wide range of
products, regardless of their
acidity. Generally speaking, water
based formulations with higher
drop size and low surface tension
are favorable to this type of
aerosol technology. And foam is
possible using foaming agent as
iso-butane, iso-pentane...



REACH has the objective to
improve the protection of human
health and the environment,
through the identification of the
intrinsic properties of chemical
substances. This includes
aerosols; their packaging and the
contents.

Recycling

60% of steel packaging is
recycled in Europe, 59% in the
USA and 86% in Japan.

With a total of 2 millions tons
recovered in 2005 in Europe.

Besides 5 % of the steel used in
the packaging industry is used in
aerosol manufacture.

Aerosols represent 12 billion units
per year worldwide.

At the end of an aerosol’s life, the
package material can be recycled
and recovered, finding new uses
in the automobile and packaging
industries.

Industry

US majors and global corporation
are being pro-active towards
regulation issues affecting global
import and export. Not only
because it is a regulatory matter
but it may also be part of their
corporate policy.

Wal-Mart's packaging scorecard
is a measurement tool that allows
suppliers to evaluate themselves
relative to each other, based on
specific environmental metrics
such as GHG / CO2 per ton of
Production, Transportation,
Recycled Content, Recovery
Value, Renewable Energy and
Innovation.

Relative scores simplify the
identification of weak points,
enabling targeted improvements
in the process.

Wal-Mart plans to reach a 5
percent packaging reduction
across their supply chain by 2013.

From an application point of
view, these include shaving gels,
sun care protection, toothpaste,
medicines, ear, nose and
ophthalmic solutions, pet hair-less
products...

The trend today is for the use of
BOV’'s in technical products,
products which potentially show
greater efficiency and with less
safety concerns. In addition to a
much lower VOC content.

There exists some very
interesting food applications such
as lemon juice, food flavorings,
egg white and olive oils.

Opportunities

Eco-design and life-cycle analysis
are some of the next challenges
for the aerosol industry.

In addition to this, effort is being
put on developing fully plastic
aerosols, for interesting new
marketing opportunities.

BOV is a technical product
capable of delivering quality
aerosol solutions with regards
to a wide range of applications.

In addition BOV is also ozone
friendly and largely recyclable.

Being environmentally friendly,
BOV when combined with good
formulation ideas and
marketing skills could
accelerate your business
development.
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