
EP 0 469 211 B1 Description BACKGROUND OF THE INVENTION 5   FIELD OF THE
INVENTION This invention relates to bacterlostatic water, and a method of
producing the same, that may be utilized to prevent bacteria from
propagating in a number types of preserved water. The present invention may
be used, for example, for cosmetics sealed in spray cans, or for drinking
water in closed containers; however it will be 10  appreciated that the
bacteriostatic water is also useful in many other applications. BACKGROUND
ART Cosmetics containing naturally-occurring mineral water or artificially
purified water have been available 15  commercially in sealed containers.
In sealed containers such as spray cans, nitrogen is frequently used as the
propellant, and the contents must be as pure as possible. For the purpose
of purifying unprocessed water, it is generally necessary to treat the
water with an antiseptic orgermicide. However, this results in the
antiseptic or germicide remaining in the water. On the other hand, the
quality of the contents must be stable for an ex- tended period, and in
particular, bacterial contamination ordegradation by bacterial
proliferation must be avoid- 20  ed. Because of this, waterfor conventional
cosmetics and the respective containers are treated by one or more of the
following methods, in order to prevent bacterial contamination. (a)
Sterilizing unprocessed water with heat ultraviolet rays, a germicide or by
filtration. (b) Filling the containerwith bacteriostatic watertreated with
heat, ultravioletrays, orotheradequate agent. 25     (c) Filling the
container using a sterile procedure in a sterile environment to prevent
secondary contamin- ation. (d) Sterilizing the product (the contents and
the propellant sealed in the container) with heat a second time. Reliable
corrective steps against bacterial contamination and propagation have not
yet been established, and the above methods, exhibit one or more of the
following problems: 30     (1) Chemical treatment may cause contamination
of contents. (2) Maintaining a sterile environment requires extensive
facilities and is expensive. It is also very difficult to produce a
completely germfree atmosphere. (3) Sterilizing the container and Its
contents with heat may result (in the case of a container made partly of
rubber, plastic or other macromolecular material, such as that in an
atomizer), In the release of foul 35      odors, or in discoloration and
degradation, because organic compounds are released into the contents. The
object of the present invention is to provide bacteriostatic water and a
treatment process, free of the above problems, and to provide
bacterlostatic water stable for an extended period of time. The
bacteriostatic water described In this specification, refers to water in
which bacterial propagation Is inhibited and the water is of a stable
quality for an extended period of time. 40      Unprocessed water described
In this specification refers to water containing bacteria, various types of
dust particles, etc., which occur naturally in tap water. SUMMARY OF THE
INVENTION 45      Themethod in this invention for producing bacteriostatic
waterfrom unprocessed watercontaining bacteria is to heat the water to
sterilize it and to kill the contaminating bacteria. The water is then
treated with oxygen, while it is being filled in the container, in such a
way that the oxygen is dissolved in the water at at least 20 ppm. This
simple procedure achieves the goal of producing bacteriostatically treated
water of a quality stable for an extended period of time. 50      This
inexpensive method requires no special facilities. The bacteriostatically
treated water produced by the above method Is stable in quality due to the
sterile and bacteriostaticeffects of oxygen dissolved In the water.
Moreover, the waterproduced by the above method 



is safe for drinking or for use in cosmetics because the treatment process
uses only oxygen and thus does not employ any chemical agents having toxic
effects. 55      Bacterial propagation is effectively inhibited by the
oxygen gas, even when secondary contamination oc- curs during the
processing. 2    EP 0 469 211 B1 BRIEF DESCRIPTION OF THE DRAWINGS Figure
is a simplified flow diagram of the treatment process for the
bacteriostatic water. 5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The bacterlostatic water of the present invention is produced by the
following steps: a) Heating step: Unprocessed water is heated to produce
primary water. The heating treatment must heat 10     the water to 85
degrees C or more for at least 30 minutes to prevent bacteria in the water
from continuing to live (if necessary, the primary water may then be cooled
to less than 50 degrees C). b) Filtering step: In this step, heat-killed
bacteria, along with some kinds of dust from the primary water, are
removed, in order to produce secondary water. c) Filling step: In this
step, the secondary water Is filled into a closed container. 15      d)
Exposing step: In this step, the secondary water is exposed to oxygen gas,
or a gas mixture containing oxygen gas and inert gases (for example
nitrogen or helium gas). In this step, it is necessary to keep the pressure
in the container at preferred conditions so that the concentration of
oxygen gas dissolved in the secondary water is higher than 20 ppm. The
attached drawing illustrates one embodiment of the Invention. Figure 1
shows the flow diagram of a 20   method to produce bacteriostatic water for
use as a cosmetic water filled in a spray can. In the drawing, numeral 1
indicates the heating tankserving as the unprocessed water tank, and
numeral 1a indicates a conduit for steam to heat the tank 1. The
unprocessed water, which may be naturally-occurring mineral water or
artificially purified water, is heat sterilized at 85 degrees C or more for
at least 30 minutes in the heating tank 1; the primary water Is thereby
produced. 25      The primary water, after being thermallysterilized,
passes through the provided pump 2, and if necessary, the cooling tank 3,
to the sterilization filter unit 4. The pump 2 provides the high pressure
needed in the proc- esses downstream, and the pump 2 increases the pressure
of the primary water to an adequate level. The cooling tank 3 cools the
heated the primary water to less than 50 degrees C. The conduit 3a to cool
the primary water in the cooling tank 3, is where the cooling water
circulates. The cooling tank 3 prevents diffusion of toxic 30 organic
compounds from the sealed container into the contents, which may otherwise
happen when the sealed container is filled with the hot primary water. In
other words, if a sealed container is partially or entirely com- posed of
rubber, plastic or another macromolecular material, such as in a spray can,
organic compounds from the container diffuse into the contents if the
container is filled with the hot water at temperatures above 50 degrees C.
The object of the cooling tank 3 is to prevent the above problem. The
cooling tank 3, therefore, is 35  not needed unless there is the
possibility of degradation and diffusion of organic compounds. The
sterilization filter unit 4, for example, has 0.1 to 0.2 micron pore
filters which can remove fairly fine solids, such as bacteria and organic
matter, to produce a secondary water. The liquid filler 5 fills the
container with the secondary water flowing out of the sterilization filter
unit 4. Avalve is attached to the container by the valve crimper 6. The
container has a valve controlled by the valve crimper 6, and is then filled
with oxygen (or 40   a mixture of oxygen and an inert gas under pressure)
by the gas filler 7. This completes the production of the 



bacterlostatic water. The inert gases are most preferably selected from the
group including nitrogen, argon and carbon dioxide. Carbon dioxide is
particularly preferred, because It is like oxygen in that it has
sterilizing and bacteriostatic effects. In the sealed container, water must
come into contact with oxygen (or the oxygen-con- taining mixture) under a
partial pressure of at least 0.5 atm at room temperature. In other words,
the oxygen 45 or the oxygen-containing mixture must be filled In under
pressure in order to ensure that the concentration of oxygen gas dissolves
In the water at 20 ppm or more. For spray water for cosmetics, the oxygen
or oxygen- containing mixture also acts as the propellant. Ideally, the
vapor phase, which also serves as the propellant, should be totally
utilized before the product container is discarded. In other words, the
vapor phase should be maintained at as high a pressure as possible while
observing the safety standard limit of 8 kg/cm2G(gauge) 50  at 35 degrees
C, so that enough pressure Is available for the final stages of use.
Referring to the process diagrammed in the attached drawing, one advantage
of heat sterilizing all of the piping systems is that the heating tank 1
can be maintained around 95 degrees C and the hot primary water can pass
through all the equipment, including the piping systems and fittings, up to
the liquid filler 6, before the production actually begins. 55 3    EP 0
469 211 B1 EXAMPLES (Example 1) 5 In one case, natural mineral waterwas
used as the unprocessed water, and itwas treated by the process shown in
the attached figure 1, to produce bacteriostatic water. The heating tank
was filled with the unpro- cessed water, and was heated to 100 degrees C
bycirculating steam through thesteam conduit. The hotwater then passed
through the cooling tank, sterilization filter unit, liquid filler and
valve crimper, by means of the 10  pump. The waterwas then heatsterilized
and the equipmentand associated piping systemswereflushed. The water was
then discharged from the liquid filler. Next, the heating tank was again
filled with the heat-sterilized water(at 85 degrees C for at least 30 min-
utes), and steam was supplied to the conduit to heat the water to become
bacteriostatic. The water was then passed through to the cooling tank, by
the pump, where it was cooled to 50 degrees 15  C or below. Then it was
sterilized in the filter unit, having a pore size of 0.1 to 0.2 micron to
remove bacteria. 180 g of the secondary water, together with oxygen gas,
was filled into a sealed aerosol container. The aerosol container was made
of aluminum and was lined with a resin coating on the inside. The maximum
pres- sure in the aerosol containerwas 8 kglcm[err]G(gauge) at 35 degrees
C, and the sealed container was confirmed 20  to be safe. The oxygen In the
aerosol container had a partial pressure of 0.5 atm at 25 degrees C, which
ensures that the oxygen was dissolved in the bacteriostatic water at 20
ppm. (EXAMPLE 2) 25 The bacteriostatic water filled in the aerosol
container in the above step was stored at 35 degrees C for 2 weeks. After 2
weeks at 35 degrees C, the bacteriostatic water was then tested for the
number of bacteria. The testing was performed as specified by the Japanese
Pharmacopoeia, to count the number of bacteria of general types and colon
bacilli. It was found that bacteria of general types were present at below
30/ml, that 



30  is, below the measurable limit, and the product water tested negative
for colon bacilli. (EXAMPLE 3) The same detection procedure was used for
bacteriostatic treated water stored at various room tempera- 35  tures,
ranging from 5 degrees C to 35 degrees C for a year, and the same results
as above were obtained: 30/ml or less with respect to the general bacteria
and negative with respect to colon bacilli. (EXAMPLE 4) 40      The
following test was conducted to investigate the sterilizing and
bacteriostatic effects of dissolved oxy- gen. Untreated mineral water
containing 2.9 x 10[err]/ml of bacteria of general types was injected into
aerosol con- tainers together with each of the gases listed in Table 1.
After 2 weeks at 35 degrees C, the sealed mineral water was tested for
general bacteria content. The results are given in Table 1. 45     It was
confirmed that the content of bacteria of general types in mineral water
decreased when the water was sealed in a container so that the oxygen
partial pressure was kept at 0.5 atm or more at 25 degrees C. The same is
true when the quantity of oxygen dissolved therein was kept at 20 ppm or
more, after having been stored at 35 degrees C for 2 weeks. This dearly
demonstrates the sterilizing and bacterlostatic effects of dis- solved
oxygen. 50 55 4    EP 0 469 211 B1 5 Table 1 Sample Gas                Gas
Oxygen    Content   Number of 10       No.        Type           Pressure
Partial            of              Bacteria of Pressure   Dissolved
General Types* Oxygen (atm)         (atm)            (ppm)
(/ml) 15 1          N2              1      0.05 or  less   10 or less
7.7x10[err] 2          N2              4      0.05 or less   10 or less
6.3x104 20 3          N2             8.5    0.05 or  less   10 or less
2.2x10[err] 4         Air              1          0.2             10 or
less          4.4x104 25 5         Air              5            1
40                30 or less* 6          02              0.5        0.5
20                30 or less* 7          [err]              1             1
40                30 or less* 35        8           02              4
4             160               30 or less* 9          [err]
8.5          8.5           340               30 or less* 40       10
Air       open to air   0.2                10 or less          2.9x10[err]
[Note] 5         * indicates counts too small to be measured. 50 



Claims 55 1. A method of producing bacteriostatic water comprising the
steps of: a) heating naturally occurring mineral water or artificially
purified water containing bacteria to produce primary water, b) filtering
the primary water with a membrane filter to produce secondary water, c)
filling the secondary water in a closed container, and 5    5 Table 1
Sample  Gas           Gas         Oxygen        Content      Number of 10
No.       Type        Pressure  Partial         of           Bacteria of
Pressure    Dissolved  General Types* Oxygen (atm)       (atm)
(ppm)            (/ml) 15 1        [err]            1     0.05 or less  10
or less           7.7x10[err] 2         N2           4     0.05 or less  10
or less           6.3x10[err] 20 3         [err]          8.5   0.05 or
less  10 or less            2.2x10[err] 4       Air            1
0.2           10 or less       4.4x10[err] 25 5       Air            5
1            40             30 or less* 6        [err]            0.5
0.5           20             30 or less* 7        [err]            1
1          40             30 or less* 35       8         02            4
4           160             30 or less* 9        [err]            8.5
8.5          340            30 or less* 40      10         Air      open to
air  0.2            10 or less       2.9x105 [Note] * indicates counts too
small to be measured. 50 Claims 55 1. A method of producing bacteriostatic
water comprising the steps of: a) heating naturally occurring mineral water
or artificially purified water containing bacteria to produce primary
water; b) filtering the primary water with a membrane filter to produce
secondary water; c) filling the secondary water in a dosed container, and
d) exposing said secondary waterfilled in the closed containerto one of
oxygen gas, and a gas mixture of oxygen gas and inert gases, the
concentration of the oxygen gas in the secondary water not less than 20
ppm. 5 



2. Amethod of producing bacteriostatiowateras recited in claim 1, wherein
the unprocessed water is heated at 85 degrees C for 30 minutes or longer.
3. A method of producing bacteriostatic water as recited in claim 2,
wherein the primary water is cooled to 10      50 degrees C or less before
the primary water is filtered. 4. A method of producing bacteriostatic
water as recited in claim 2, wherein the closed container is one for an
aerosol. 5.  Bacteriostatic water comprising: 15        a) natural mineral
water retained in a closed container; said natural mineral water obtained
by heating and filtering of an untreated bacteria containing natural
mineral water b) oxygen gas dissolved in the water to prevent the bacteria
from propagating, said oxygen gas being present in said container at a
minimum partial pressure of 0.5 atmosphere at 25C. 20  6.  Bacteriostatic
water as recited in claim 5, wherein the concentration of oxygen gas is not
less than 20 ppm. 7. Bacteriostatic water as recited in claim 6, wherein
the closed container is one for an aerosol. 25  8. A method of producing
bacterlostatic water as recited in claim 4, wherein oxygen gas is used as a
pro- pellant for the aerosol container. PatentansprOche 30 1. Verfahren zur
Herstellung von bakteriostatischem Wasser, welches die Schritte umfart: a)
Erwkmen von natfirlich vorkommendem Mineraiwasser oder konstiich
gereinigtem Wasser, das Bakterlen enthalt, wodurch primires Wasser erzeugt
wird; b) Filtrieren dieses primaren Wassers mit einem Membranfilter,
wodurch sekundares Wasser erzeugt 95        wird; c) Einfillen dieses
sekundaren Wassers In einen geschlossenen Behilter; und d) Aussetzen dieses
In den geschlossenen Behalter gefUliten sekundiren Wassers einem Gas aus
der Gruppe von Sauerstoffgas und einer Gasmischung von Sauerstoffgas und
Inertgasen, wobei die Kon- zentration des Sauerstoffgases im sekundaren
Wasser nicht weniger als 20 ppm betragt. 40 2. Verfahren zur Herstellung
von bakterlostatischem Wasser nach Anspruch 1, wobel des unbehandelte
Wasser 30 Minuten oder langer auf 85C erwarmt wird. 3. Verfahren zur
Herstellung von bakteriostatischem Wasser nach Anspruch 2, wobel des
primare Wasser 45      auf 50eC oder weniger abgek0hit wird, ehe dieses
primire Wasser filtriert wird. 4. Verfahren zur Herstellung von
bakteriostatischem Wasser nach Anspruch 2, worin der geschlossene Be-
halter ein Behalter fOr sin Aerosol ist. 5.  Bakteriostatisches Wasser,
welches umfaat 50        a) natOrliches Mineraiwasser, das In einem
geschlossenen Behalter aufbewahrt wird; wobel dieses na- tOrliche
Mineralwasser durch Erwarmen und Filtrieren sines unbehandelten, Baktrien
enthaltenden natOrlichen Mineralwassers erhalten wurde; b) Sauerstoffgas,
das In diesem Wasser gel8st ist, um die Vermehrung der Bakterien zu
verhindern, wobei dieses Sauerstoffgas bel sinem Mindestpartiladruck von
0,5 Atmospharen bei 25C In diesem 56         Behlbter vorhanden ist. 6.
Bakteriostatischss Wasser nach Anspruch 5, worin die Konzentration an
Sauerstoffgas ncht weniger als 20 ppm betrIgt. 6   



EP0489211B1                               c   L  M   S 7.
BakterlostatischeaWasser nach Anspruch 6 worln der geschlossene Behalter ei
Behaiterffur ei Aerosol ist. 5   8. Verfahren zur Herstellung von
bakteriostatischem Wasser nach Anspruch 4, worln Sauerstoffgas als Trelbgas
fMr den Aerosolbehaltbr verwendet wird. Revendicatlons to 1. Proc6de de
production d'eau bacterlostatique comprenant les etapes consistant A: a)
chauffer de l'eau minirale naturelle ou de I'eau artif iclellement purifi6e
contenant des bacteries pour produire de l'eau primaire; b) filtrer I'eau
primaire avec un filtre A membrane pour produire de l'eau secondalre; 15
C) verser I'eau secondaire dans un reciplent ferme ; et d) exposer ladibt
eau secondaire vers6e dans Is recipientferm6 a de l'oxygene gazeux ou a un
milange d'oxygbne gazeux et de gaz Inertes, la concentration en oxygene
gazeux dans l'eau secondaire n'6tant pas Inferieure A 20 ppm. 20  2.
Proced6 de production d'eau bacterlostatique solon la revendlcatlon 1, dans
lequel l'eau non trait6e eat chauffee A 850C pendant 30 minutes ou plus. 3.
Proc6d6 de production d'eau bactirlostatique selon la revendication 2, dans
loquel l'eau primaire est re- froldie a 500C ou moins avant filtration de
l'eau primalre. 25 4. Proced6 de production d'eau bact6idostatique salon la
revendication 2, dans lequel le r6cipient ferm6 est un recipient pour
aerosol. 5. Eau bacteriostatique comprenant: a) de I'eau min6rale naturelle
conservee dans un r6cipient ferme ; ladite eau minerale naturelle 6tant 30
obtenue par chauffage et filtration d'une eau mln6rale naturelle
non-traft6e contenant des bacteries; b) du gaz oxygene dissous dans I'eau
pour empOcher les bact6ries de so propager, ledit gaz oxygene etant pr6sent
dans ledit recipient A une pression partlelle minimale de 0,5 atmosphere A
250C. 6. Eau bacteriostatique solon la revendlcatlon 5, dans laquelle la
concentration de gaz oxygene n'est pas 35      inf6rieure A 20 ppm. 7.  Eau
bacteriostatique solon la revendlcatlon 6, dans laquelle le r6ciplent ferme
est un recipient pour a6- rosol. 40 8. Procede de production d'eau
bact6riostatique solon la revendication 4, dans lequel on utilise de
l'oxygene gazeux comme vecteur pour le reciplent d'abrosol. 45 50 55 7    


