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Annex 1
Draft revised text for the Aerosol and Dispenser European Directive 75/324/EEC

10. Point 6.1.4 isreplaced by the following:
“6.1.4 Final inspection of filled aerosol dispensers
6.1.4.1 Aerosol dispensers shall be subject to one of the following final test methods.
(1) Hot water bath test
Each filled aerosol dispenser shall be immersed in a hot water bath.

(@) The temperature of the water bath and the duration of the test shall be such
that the internal pressure reaches that, which would be exerted by its contents
at a uniform temperature of 50°C.

(b) Any aerosol dispenser showing visible permanent distortion or a leak must be
rejected.

(2) Hot final test methods

Other methods for heating the contents of aerosol dispensers may be used if they
guarantee that the pressure and temperature in each filled aerosol dispenser reach
the values required for the hot water bath test and distortions and leaks are detected
with same precision as in the case of the hot water bath test.

(3) Cold final test methods

An alternative cold final test method may be used if it is in accordance with the
provisions of the ‘UN Recommendations on the Transport of Dangerous Goods (UN
Model Regulations)’ on alternative methods to the hot water bath test.”

6.1.4.2 Test methods (1) and (2) shall not be applied to aerosol dispensers, the
contents of which undergo a physical or chemical transformation before use changing
their pressure characteristics.

6.1.4.3 In case of test methods (2) and (3):

—  the test method must be approved by a Competent Authority for the Application
of the ADR.

—  the person responsible for the marketing of aerosol dispensers must for
surveillance purposes keep a copy of the approval of the Competent Authority,
the technical file describing the method, which was submitted to the Competent
Authority for approval, and, if applicable, control reports readily available at
the address specified on the label in accordance with Article 8 paragraph 1 a).

The approval of the Competent Authority and the technical file must be established in
a Community language or a certified copy thereof must be available.”



Annex 2
Legal expertises commissioned by AEROBAL

DE PARDIEU BROCAS MAFFEl & LEYGONIE

AYOCATS A La COUR DE PARIS

Paris, April 18, 2001

REVIEW OF THE PROPOSED ALTERNATIVES TO WATER BATH TESTS FOR AEROSOL CANS
UNDER FRENCH PRODUCT LIABILITY LAW

EXECUTIVE SUMMARY

We are of the opinion that the implementation of the alternative method would increase
the overall risk of liability borme by producers in the production process of aluminium
aerosol cans as there is no evidence that such method would afford a safety standard as -

high as that afforded by the hot water bath testing method which has proven to be

reliable. f

In any event, the implementation of the alternative testing method would leave parts of
the production process of aerosol cans uncontrolled as against the risks of bursting, such

risks being currently monitored with the hot water bath testing method.

In this respect, considering the rationale of consumer’s protection underlying the
Directive 94/1/CE of January 6, 1994, regulating the testing methods to be used for
aerosol generators, it does not seem that the alternative method could qualify as

reaching an equivalent result to that afforded by the hot water bath testing method.
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Legal opinion regarding the consequences under German Product Liability Law in
Connection with the Projected Alternatives to Water Bath Tests for Aerosol Cans

Dear Mr. Spengler,
please find enclosed our above-mentioned legal opinion.
We may summarize the results of this legal opinion as follows:

1. Can manufacturers as well as fillers are producers in the sense of German Product Liabil-
ity Law which is divided into two general concepts, strict Hability (irrespective of negli-
gence) and negligence (based on the law of torts).

2. Producers not only have to meet the generally-accepted rules of technique, but have to
take into account the latest accessible technical and scientific know-how and possibilities;

they must comply with the requirements of the state-of-science-and-art which is the top
level.

3. Alternatives to the hot water bath test which has been used for over forty vears and is
commonly accepted may only be implemented, if o doubt at all remains as to whether
bursting risks of filled aluminium aerosol cans remain.

Rechisanwilte Steuerberater and lawyers admitted abroad

Amsterdam Bangkok Barcelona Beijing Berlin Bratislava Brussels Budapest Cologne Diisseldorf Frankfurt am Main
Hamburg Hanoi Ho Chi Minh City Hong Kong Leipzig London Madrid Milan Moscow Musnich New York
Paris Prague Rome Shanghai” Singapore Tokyo Vienna Washington * associated office
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4. If filled aerosol cans are no longer tested under the same conditions under which an end-
consumer makes use of them, we are of the opinion that this leads to a higher product li-
ability risk on the side of each producer involved in the production process compared to
the actual situation in which filled aerosol cans are tested in the hot water bath.

5. Since a producer of a component is only responsible for its part in the overall production
process, the responsibility under product liability law for the filled aerosol cans remains
with the fillers.

6. Several producers are jointly and severally liable unless the responsibility may be allo-
cated to one of them.

7. As to the burden of proof in product liability litigation, one has to recognize that legisla-
tion as well as jurisdiction tend to more and more shift the burden of proof onto the pro-
ducers,

8. Under the projected alternative to the hot water bath test, the fillers involved mi ght have -
in case of a damage - problers to prove that the filled can had no defect at the time it was
brought onto the market. A plaintiff might therefore have a stronger case than if the filled
aerosol cans had undergone a 100% pressure and leakage test at the end of the overall
production process.

If you have any queries, please do not hesitate to contact us.

Sincerely yours,

s S/ 7

(Dr. Mecklenbrauck)

Enclosure



Annex 3
“Hot” alternative test methods

Aliernative T

Combination Facility

High-performance shower bath/micro-leakage detector

By Bernd V. Braune

NP According to the
AT Aerosal  Directive
PL/1/EC GGVS/
ADR and TRG 403 itam 4
each aerosol can put on the
markef must be fested in a
warm wafter bath. [n the pres-
ent article rthis test method
and possible offernative tesi
methods will be presented.

Background/History
In the 50s, the warm water

balh test was developed as
aerosol  safely test and

Warm watee tes) hath/Universal rest bath

installed in the aerosol filling
lines.

Al that time, the aerosol indus-
Iry was to some extent still in iis
infancy and neither cans nor
valves met the present quality
standards.

In order to offer the final con-
sumer o pressure-resistant and
leakproof packaging, the fin-
ished aerosol cans sfill pass
through @ warm water bath
within an aerosol production
line. This ensures that only
pressure-resistant ond {eak-
proof aerosol cans are put on
the market,

arm Water Test Bath/

osi Methods

High safety
standards

The present quolity assurance
in the European supplier and
manufacturing indusiry ensures
the highest level of production
quality. Moreover, the cerosal
industry undertook to sel high-
er safety standards in order to
make the finished aerosol can
sfill more safe for the final con-
sumer,

This basis, i.e. the highest prod-
vct quality produced by the
suppliers’ indusiry, was the pre-
requisite for the development -
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in addition to the warm water
bath test - of the alternaiive
test methods, which are pre-
sented hereafter,

Alternatives to
the warm water
bath test -
Conditions of use

Over the last 4 years, the FEA
Water Bath Task Force has
contravarsially discussed alter
native test metheds o the
warm water bath test, In the

-heat of the moment it has been

completely disregarded that
the experts in Brussels dealt
with aliernatives in addilion to
the warm water bath test, This
does not at all mean that the
flling companies have to give
up the warm water bath test if
they identify with this test focili-
ty. They are free to use dlter-
natives if these metheds are
classified os equal to the warm
water bath test and mest the
requirements of the European
dirgctives.

The fact is that according to
Aerosol Directive 24/1/EC,
GGVS/ADR and TRG 403
item 4 sach gerosol ean must
be tesied in a warm water baih
at 50%C. During this procass,
pressure stability and tightness
of the finished aerosol can are
tested.

Val. @, iNo. 422001



According to the Burgoyne
expertise - warm water beth
test  varsus  clternatives
ardered by FEA, if alernative
test methods cre used it must
be ensured that they mest the
"Bursting” and "leakage” sofe
ty criteria applied to aerosel
cans put on the market.
Burgoyne comes to the concly-
sicn that accerding to the pres-
ent siate of the arl both meth-
ods can be classified as equal
as far as safety is concerned.
This will be further specified
hereatter.

Warm water bath
test at 50°C

In order to ensure that the final
consumer, wha complies with
the safety advice "Pressurisad
container, Protect against sun
rays and temperature over
50°C" is really sofe, the fin-
ished aerosol cans ore tested
in a warm water bath test ot
50°C. In this way, only pres-
sure-resistant and leckproof
aerosols are put on the market.
Cans identified as defective
are removed.

Potential sources of defects at
finplate and aluminium aerosol

cans are the clinching (leak-
ages between the volve and
the can bead due io incorrect
clinch setting, worn-down or
defactive  clinching  jaws),
defective valve, overfilling, use
of wrong propellant, pressure
stability veriafions leading to
deformations up o bursting
and in the case of finplate cans
additional leckaga in the area
of the cover, bottem and wald-

ing.

The tightness test is carried out
either visually or automatically
by means of leakage detecting
aggregates in ar afler the
warm water bath test,

Alternative test method

The successful use of alterna-
tive test methods is hased on
three technological safety pil-
lars:

@ use of certified pressure-resis-
tonl and leakproo! cerosol
cans

@ check of possible overfilling
{product or propellant} by
check weigher

# micredeckage test of the fin-
ished aerosols by means of
appropriale appliance.

Ratary can testec installed n an aerosol can praduction line
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Certified cans

The basic condition for certify-
ing @ can is a refiable quality
assurance af the can manufac-
furer. The essential item is the
passing of all manufactured
cerosol cans through a rokary
<on tester whare their pressure-
resistance ond lighiness are
tested up to 100%. In the case
of uncertified cans, pressure-
resistance is tested in the warm
water bath,

The first rotary can tester was
developed by Staehle: in co-
operalion with the Swiss Wilco
AG, Staehle developed the
Wilcomat AE/PA, which com-
bines bursting and leakage
test.

107

Intraducing, posiliening, stapping
and suspending of the emply con
for the bursting ond leakage fest

A feed stor.whesl puts the
aerosol can on the carrousel
from which it is lifted by o
pneumgtic cylinder in the test
chamber. By means of a hold-
ing device the can is sedled up
towards the chamber and is
freely suspended. At first, the
bursting test is carried out. To
this end the can is aver-pres-
surised by 10 bar. Because of
the free suspension in the test
chamber, the cover or the bot-
tom of a defective can takes off
or its longitudinal seam breaks
up. The free suspension avoids
that  weagknesses  remain
unknown due to the eylindrical
fixing of the can.

The bursting test offers the
ideal starting point for the sub-
sequent leakage test. The pro-
tection chamber serves as test
chamber and the {high} bursi-
ing pressure as (high} filling
pressure. If the can leaks, o
pressure rise is measured in the
chamber.
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Due to the high filling pressure,
even small leakoges are identi-
fied. During o 100%indine
test, a leckage rate of 1077
mbar x | x 57" con be mea-
sured, Experience has shown
that more than 99% of all feck-
ages ore bigger and that smail-
er isakoges may clio be
closed by the can cantfents. By
chonce, the leakage rate of
107* mbar x | x 5™ corre-
sponds to the rate which the
German TUV hos been requir-
ing for several years.

Check weighers

Thanks to the installation of a
check weigher after the pro-
pellant filing under- and over-
filled cans are auvtomatically
removed, For all fillings of 20
to 300 cans per minute, the
supplier industry offers the
appropriate check weigher in
all protection classes.

Micro-eakage testing

For the testing of leckages in
the clinching, i.e. between
valve and can bead, the filler is
the only one io be responsible.
The microdeakage testers used
to date detected leckeges in @
performance spectrum of up to
240 cans/min. A leckage rate
of 107 mbar x | x s7'is mea-
sured; this corresponds ta 5 g
expanded PG per day or 2
bubbles per second.

In one German oeroscl many-
facturing company, more than
5 million certified aerosol cans
have been filled up and - in
paraliel to the water bath lest -
they were tested with o 24
head-rotary leakage defectar
to detect microdeckoges. The
leakage detector wos clearly
better at finding leakages than
the warm water bath test.

Canclusion

[t must be stressed that both
methods - the warm woier
bath test and the aiternative
test method based on the certi-
tied can, the chack weigher



Sheider Bath

Layaut combinations Shalder 8ath/micre leck detection

and the microleckage test of
the finished aerosol - should’

be considered as technologi-
cally equal methods.

In the meantime, a validation
procedure is being carried out
in order to obtain European
appraval of the alternative test
methads for tinished aerosols.

Further development:
Combination facility
high-performance-warm-
water bath-te
leakage test

.
st/micrs-

To date the European lagisia-
tion still requires a warm water
bath test for all filled geroso!
cans in order fo meet the
agreed praduction, distribution
and sale standards.

Since its infroduction, the warm
water bath test has successive-
ly been adapted to the state of
the art.

The cconomically accepiable
performance spectrum of the
conventional warm water bath
tests is berween 220 to 250
cans/min.

It the cerosal filling lines pro-
duce higher performences
(200 cans/min}, the dimen-

sions of the warm water bath
must ba increased.

This would have two disadvan-
tages:

1. For the majority of the:
aerosol filling companies
this would cause a problem
of space.

2. Due to the size of the bath,
the water part would
increcse ond consequently
the energy needed to keep
the bath at a constant tem-
perature of 55°C.

The nawly developed weroso!
test aggregale composed of o
shower bath system combined
with @ microleakage detector
instead of the conventional
warm waier bath lechnology
fully meets this performance
requirement,

Shower bath

The shower bath was devel-
oped for the pressure test of fin-
plate and aluminium cans at
speeds of up ta 300 cans per
minute and is a direct olterna-
five to the warm water bath
test,

iy

SHOWER ZONE
3 wme

ORYING ZONE

In the shower bath the filled
aerosol cons are slowly con-
veyed through the machine by
means of an open fine-meshed
conveyer band.

While the cans are transported
through the machine, they are
showered by steadily recircu-
lating water of approx. 55°C.
This lasts approx. 3 minutes.

Compared with the conven-
tional warm water baih lest,
this system is - with regard 1o
its container conveying perfor-
mance - smalfer and more effi-
cient, which is especially
impartant for high-speed fines.

Practical tests at the operator's
have shown that if 300 cons
are conveyed per minute, a
balonced pressure/50°C can
be achieved in less than 3 min-
vtes. This applies both 1o 250
ml as to 300 mi cans.

The machine has drying sec-
tions, which are fitted with air
nozzles that eliminaie the
remaining water from the valve
cup and dry the can sides.

As pari of the concept o dan-
ger and risk analysis was car-
ried out which ensured that the
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necessary safety measures
have been token, i.e.

% Design and manufacture of
the machine were carried
oul in compliance with the
Eurapean standards includ-
ing the requirements of the
B.S. [Brifish Standard) -
Health ond Safety at Works
Act BS 5304.

® Moreover, lests wers carried

oyt at KPP Aerofill in
Hoyes/GB which ensure
that the sofely enclosure
resists exploding aerosol
cons,

GLDS 300
Micro-leakage detector

The dried and pressureesis-
tant oarosol cans filled with
product and propellant, which
possed through the shower
bath, are conveyed ta o high-
performonce micro-leckage
lester, which has especially
been developed for finplate
and aluminium aerasol cans.

This new technology is
equipped with & robust and
ultrasensitive ceramic gas sen-
sors which extract at strategi-
colly defined positions ‘o
defined quantity of air of the
con and ihe valve fo anaiyse

them.

The ceramic sensuts measure
the difference of the oxygen
content between the air sam-
ple taken from the can and o
reference air somple of the
ambient gir. The air sample is
analysed while it posses the
sensor. The gasproduct mix-
ture in the air sample, which is
lo be anclysed, reacts in the
sensor and reduces the oxygen
content in the cir somple.

The resulting EMK signat is pro-
portional to the gas content of
the sample. Thersfore, the sys-
tem con detect in the case of o
balanced pressure,
leckages of up to 1-2 bubbles
per second, which at ambien!
temperature are much lower,

micro-

Val. ¥, No. 4-2001



GLDS 300, aucro leok detector

During the air extraction the
asrosol cans filled with product
and propellant are coveyed in
line in a screw and simultane-
ously rofated on their axes.
This ensures e.g. that in the

case of a tinplate aercsol ean,

valve, can bead, cover bead,
welding seam, bottom bhead of
up to 300 cans/min, are reli
ably tested.

leakoges are detscted with
pracisian. Defective cans with
a leackage raté exceeding
1077 mbar x | % s~ {this corre-
spands le 5 g gos loss per
package per 24 hours ot 50°C
or approx. 2 bubbles per sec-
ond] are outomatically
remaved by means of a vacu-
um starwheel via a removal
conveyer integraled in the
machine.
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Conclusion

The shower bath / micro-leak-
oge lest developed by KP
Aercfill/GB, meels the can
bursfing & leakage lest criterig,
in a performance spectrum of
300 cans/min. This type of fin-
Ished con test is anather alter-
native fo the conventional
warm water both test especial-
ty in the high performarnce
field.
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