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(57) Abstract

A ready-to-wear protective clothing is suitable against toxic or noxious compounds, provided: it consists of an aluminium layer (2),
e.g. a complex layer of aluminium foil (2), finished with a polyester layer (1) and a layer of analogous organic compounds (polyethylene) (3)
glued by means of water polyvinyl alcohol adhesive seal (4) or analogous; it includes an autonomous gasmask comprising an oxygen-source
and a cartridge comprising a CO;, absorber of the exhaled carbon dioxide; it is disposable after single use.
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PROTECTIVE CLOTHING AGAINST TOXIC COMPOUNDS

The present invention relates to a ready-to-
wear protective clothing against toxic or noxious com-
pounds and viruses and to a stratified material suitable
for said clothing. It finds its main application in
chemical and pharmaceutical industries, particularly in
biological laboratories specialized in the production
of vaccines.

The protective clothing are made of a stra-
tified protective material which consists of different
layers. A protection may only be obtained if at least
one of the layers is completely impermeable to gases and
liquids and if this layer can offer chemical resistance
over a longer period of time against the penetrating at-
tacking compounds.

Such material is fit for the production of
ready-to-wear labour clothing.

The invention relates to a protective suit in
one piece, comprising a protective cap, a protective
apron, gloves and coat for workers who are exposed to
hazardous environments.

The invention concerns also a method of opera-
tion for the preparation of a stratified protective ma-
terial against toxic compounds, especially chemical,
microbiological and virological.

Based on the document BE-A-880.768, there
exists a protective material for protective suits which
consists of several layers : water resistant, non-com-

bustible, non-flammable, insulating, impermeable to wa-
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ter and/or to gases.

The material consists of a layer of textile
fabric such as treated cotton and analogous material,

an intermediate layer of mineral fibres and/or an absor-

bing carbon layer, a final layer of insulating and per-
meable foam plastic the cells of which are provided with
an absorbing carbon layer. Quite often these suits have
little effect against certain penetrating industrial
pharmaceutical and war gases, to such an extent that the
user no longer is protected, not even for a short time.

The present invention intends to correct these
drawbacks and introduces a stratified protective mate-
rial for producing ready-to-wear protective clothing
against toxic or harmful compounds, offering virtually
complete protection. The protective material consist
of several layers, such as an organic chemical layer or
a layer of analogous fabrics and is distingﬁished.becau—
se one of these layers is an aluminium layer, optionally
finished with a layer of organic chemicals.

In a particular embodiment, the ready-to-wear
protective clothing includes an autonomous gasmask com-
prising an oxygen-source and a cartridge comprising a
CO,-absorber of the exhaled carbon dioxide. It com-
prises usefully warning systems controlling the oxy-
gen-supply and the carbon dioxide. The CO,-absorber is
preferably lime.

A particularity of the invention states that
the aluminium layer consists of an extremely thin layer
of aluminium foil. The aluminium layer has a minimum
thickness of about 8 micron.

RECTIFIED SHEET (RULE 91)
ISA/EP |
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In a further development stage of an applica-
tion form in accordance with the invention, the alumi-
nium foil is glued onto a piece of fabric, or organic
polymers.

As adhesive the use of a polyvinyl alcohol ad-
hesive or analogue is recommended.

The aluminium layer gives us a number of ad-
vantages, such as in the area of permeability to gas,
chemical, microbiological or virological contamination.
In addition the aluminium layer offers excellent vapour
inhibiting features and possesses the property of re-
flecting warmth

The invention also concerns a method to produ-
ce the above described protective material.

The fabric layer is preferably heated to ap-
proximately 45°C together with the aluminium foil; after
that both materials are glued together by means of water
polyvinyl alcohol adhesive or analogous.

These and other characteristics and particu-
larities of the invention are hereafter demonstrated by
the following accurate description of a specific method
of execution, by means of the illustration enclosed, in
which the only figure is a cross section of a protective

material in accordance with the invention.

On a first surface of the layer 1 : polyes-
ter : + 12 micron, a thin aluminium layer 2 of minimum
about 8 micron is applied, by gluing an aluminium foil
onto it by means of a water polyvinyl alcohol adhesive
seal 4. The aluminium foil can already be adhered in



WO 97/00710 : PCT/BEY95/00060

10

15

20

25

30

35

advance to an existing plastic film 3 polyethylene
(+ 70 micron).

The reflecting properties of aluminium for a-
and B-rays make that aluminium protective material is
suitable for the protection against such radloactlve
isotopes.

The resistance of aluminium foil against
madness and further oxidation is excellent.

In the scientific research by comparison with
any type of textile fabric, plastic compounds and
others, the conclusion has been reached that an alumi-
nium layer, even a very thin one, offers the best pro-
tection, among other things : against isocyanates, ex-
tremely aggressive substances such as mustard gas; ex-
tremely penetrating substances, such ag cyanides, myco-
toxins, phosphorus, organic phosphoric compounds, fire
bombs, lighting bombs, polymers, pyrolysis products, «-
and B-rays, radioactive isotopes and radiation, etc.

A conclusion from experimental scientific re-
search is that aluminium suits, produced with a protec-
tive material which consists of an aluminium layer 2,
finished with organic chemical layers 1 and 3 or analo-
gous compounds, offer almost complete protection. This
depends among other things of the ac1d1ty of the aggres-
sive substances.

In any case these suits offer a far better
protection, they are much lighter to wear and have the
great advantage, because of the low cost price, that
they can also be used as a disposable suit for single

use,
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That way it became clear that certain impure
gases, such as mustard gas, are a lot more impregnating
and penetrating than pure gas.

Comparative research of protective suits made
of different fabrics is grouped in the following charts.
The tests concern the resistance of the investigated fa-
brics against Yperite (mustard gas 100 %). Each test
was carried out three times. The average time is indi-
cated in the last column, together with an appreciation
of the efficiency of the protection.
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Such material as described above is imperme-
able to any kind of low energetic particles. As such
the material is impermeable to bacteria, spores and vi-
ruses.

It is also impermeable to wash or water
vapour, implementing that bacterial contamination
through transport in water is also avoided.

Scientific studies have proven that a complete
toxicological decontamination of protective suits is
practically impossible. This disposable suit for single
use gives an answer to said problem.
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CLAIMS

1. Ready-to-wear protective clothing against
toxic or noxious compounds, especially chemical, micro-
biological and virological compounds, made of a strati-
fied protective material consisting of several layers
which are by turns water resistant, non-combustible,
non-flammable, insulating, impermeable to water and/or
gases, characterized in that the layers are an organic
chemical layer(l) or analogous fabric and that at least
one of the layers is an aluminium layer (2), optionally
finished with an organic chemical layer (1) or an orga-
nic fabric.

2. Ready-to-wear protective clothing according
to claim 1, characterized in that it includes an auton-
omous gasmask comprising an oxygen-source and a cartrid-
ge comprising a CO, absorber of the exhaled carbon
dioxide.

3. Ready-to-wear protective clothing according
to claim 2, characterized in that it comprises warning
systems controlling the oxygen-supply and the carbon
dioxide.

4. Protective material characterized in that the
aluminium layer (2) consists of an aluminium foil.

5. Protective material according to claim 4, with
the property that the aluminium layer (2) consists of
a glued aluminium foil or a complex aluminium foil (3).

6. Protective material according to claim 4 or
5, with the property that the aluminium layer (2) has

RECTIFIED SHEET (RULE 91)
ISA/EP
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a minimum thickness of approximately 8 micron.

7. Protective material according to one of claims
3 to 6, characterized in that it is impermeable to any
kind of low energetic particles, to bacteria, spores and
viruses and also impermeable to water and water vapour
so that bacterial contamination through transport in
water is avoided.

8. Method in order to glue a stratified protec-
tive material according to one of the preceding claims,
consisting of several layers, among which an organic
chemical layer (1) or analogous fabrics, characterized
in that the organic chemical layer (1), together with
the aluminium layer (2) is glued together gluing both
layers by means of a water polyvinyl alcohol adhesive
seal (4) or analogous.

9. Application of a disposable single use protec-
tive clothing according to one of the claism 1 to 3, as
protection against : isocyanates, mustard gas, cyanides,
mycotoxins, phosphorus, organic phosphoric acid com-
pounds, fire bombs, lightning bombs, polymers, pyrolysis
products, o- and B-rays, radioactive isotopes and radia-
tion, microbiological and virological agents.
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