WO 03/013250 PCT/ EP02/08338 -1 "Disinfectant solution based on sodium
hypochlorite, and process for preparing it" The present invention relates
to a di siwbeswai?so sol ution based on 5 sodi um hypochl ori t @CarePo2/e83as pr ocess
for preparing it. Throughout the present description and the clainms, unless
otherwi se specified, the term"solution" always refers to an aqueous
solution. The bactericidal properties of sodium hypochlorite solutions have
been known since 1820. Above all in France, in the period of the First 10
World War, they were also widely used for the nmedical treatment of war
injuries. Even today, they are widely used as disinfectants for
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Even today, they are widely used as disinfectants for environments,
surfaces, surgical instruments, various objects and injuries.

The disinfectant activity of sodium hypochlorite solutions depends to

15  alarge extent on the bactericidal activity of hypochiorous acid and,
thus, on its presence in the solutions.

The efficiency of the activity is influenced by the temperature, the
contact time, the type and concentration of the micrd—organisms and,
above all, the pH. Since the dissociation constant of hypochlorous acid

20 to25°C is pKa = 7.49, it results that when the hypochlorite solutiori
comes into contact with bodily fluids, the pH is modified and tends to
approach neutrality, and thus the ratio between the ionized species and
neutral species tends to become equal. wa, although hypochlorite is a
bland disinfectant compared with hypochiorous acid, it acts as a

25 reserve.

One of the problems associated with sodium hypochlorite
disinfectant solutions is that their composition cannot be predetermined
at will since the industrial methods for producing hypochlorite give
solutions in which the sodium hypochlorite is accompanied by side

30 products and starting materials. Thus, since the said industrial



30 products and starting materials. Thus, since the said industrial WO

03/ 013250 PCT/ EP02/ 08338 -2 solutions are the only sources of hypochlorite
t hat are woaBloa2fe for preparing the said disinfectant s®CKtEPO2/8833%8 he sai d
di sinfectant solutions wll necessarily also contain a certain anount of
the said side products and starting nmaterials already present in the

I ndustrial hypochlorite 5 solution used. The production of sodi um
hypochlorite is based on the disnmutation2 of nolecular chlorine in sodium
hydr oxi de sol ution. This reaction, also known as "chlorination of alkali",
proceeds according to the follow ng reaction schene (1): 10 Cl12 + 2 NaCH
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gi ves a pH pof ab%t 12.5-13.5 and acts as stabilizer. Throughout the
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solutions have various industrial uses and, when used in unnodified form
or suitably di Phiaieciiaechipdre insediumdiydipxidamseltiong articl es. However, the
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veterinary disinfection since are not tolera skin or
mucous nenbr anascordivig teotherfpliowinghregbtigrtsehsne (Xl so prevents the formation

of hypochjgrous acid. ¢ 45 NaOH - NaCIO + NaCl +H,0 (1)

The industrial process more commonly involves the addition of
chlorine to an excess of sodium hydroxide.

Solutions containing about 15.70-20.93% (w/v) of sodium
hypochlorité [equivalent to 15.00-20.00% (w/v) of active chlorine] are

15 thus obtained, also containing a substantially equivalent amount of
sodium chloride and an excess of free bases, generally less than 1%
(expressed as NaOH), which gives a pH of about 12.5-13.5 and acts as
stabilizer. ‘

Throughout the present description and the claims, this type of

20 solution will be referred to as a concentrated solution.-

Concentrated sodium hypochlorite solutions have various industrial
uses and, when used in unmodified form or suitably diluted, are also
used for disinfecting articles. However, the said solutions cannot be

~ used in unmodified form for clinical and/or veterinary disinfection since

25 they are not tolerated by the skin or mucous membranes.

Moreover, its high pH value also prevents the formation of
hypochlorous acid.

Hypochlorite disinfectant solutions are therefore prepared by diluting
a concentrated solution with added mineral salts which act as buffers to

30 reduce its pH and thus improve its tolerability and bactericidal activity.



Hypochl orite disinfectant solutions are therefore prepared by diluting a
concentrated solution with added m neral salts which act as buffers to 30
reduce i twopBfoax?do t hus inprove its tolerability and bact ePCairpat/ossses i vity.
WD 03/ 013250 PCT/ EPO2/08338 -3 In particular, typical disinfectant
solutions for topical use are as follows: - Dakin's solution (French

Phar macopoeia 8th edition, p. 1059) containing about 0.5% sodi um
hypochlorite, the same percentage of 5 godiumchloride, 1.5% sodium

bi carbonate and 1 'ng/ 100 m of potassi um permanganate; and - the skin

di sinfecting solution described in the US Pharmacopoeia (USP 24, p. 1535),
whi ch contains 0.02-0.032% sodj um ochlorite .0 [] nopasi ¢ sodi um
phosphate, 17. 61'“99"’]"8%' gggy@cgi)ﬁ?mﬁ%’%ﬂ gb‘?ﬁﬁfé’ri%gﬂgésea ng bet ween
7.8 and 8.2. Aybgygh it is not nentioned by the USP, since this solution

is prepared froma concentrated sodi um hypochl orite solutjion, it also
contains at | easiakio’sgsolatienorcssni e @ae ?%@.8? P&y P- aégé}m ng the pH of
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10 phosphate and has a pH of between 7.8 and 8.2. Although it is not
mentioned by the USP, since this solution is prepared from a
concentrated sodium hypochlorite solution, it also contains at least
0.02-0.032% sodium chloride.
However, reducing the pH of these solutions has the drawback of
15  reducing the stability of the sodium hypochiorite and so, depending on
their composition, these solutions can only be stored from a minimum
of a few days to a maximum of a few months (S.F. Bloomfield,
T.J. Sizer, “Pharm. J. (1985), 1563-157).
The said disinfectant solutions must therefore be prepared by the
20 user at the time of use or slightly beforehand.
Specifically, even if stored with care, the abovementioned sodium
hypochlorite disinfectant solutions obtained by diluting a concentrated
solution with added buffers undergo a spontaneous decomposition
which produces sodium chlorate, sodium chloride and small amounts of
25  sodium chlorite.
The formation of sodium chlorate and sodium chlorite also has the
drawback that these products have toxicological properties (Drinking
Water and Health, Disinfectants and Disinfectant By-products. volume
7, National Academy Press, Washington, D.C., 1987) which are such
30 that regulations have been drawn up therefor (Priority list of substances



The formation of sodiumchlorate and sodiumchlorite also has the drawback
that these products have toxicol ogical properties (Drinking Wter and
Heal t h, Dweimfbexs@ant s and Di sinfectant By-products. vol um@CTEPINet3BONal
Acadeny Press, Washington, D.C., 1987) which are such 30 that regulations
have been drawn up therefor (Priority list of substances WO 03/013250

PCT/ EPO2/ 08338 -4- that nay require regul ation under the safe drinking

wat er act; EPA, 1991, (56), 9, 1470-1474, EPA 40 CFR part 9 141, 142
National Primary Drinking Water Regul ations: Disinfectant and Di sinfection
Byproduct, Final Rule, Decenber 16, 1998). 5 The only known nethod for
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dlsmfectant solutions thus obtained contain an excess of sodium
chloride and have a pH of between 10 and 10.5.
These solutions, subsequently diluted without pH correction or with
the possible addition of small amounts of pH correctors, are well
15  tolerated by the skin and mucous membranes. In addition, they are
stable for at least two years and can therefore be dispensed in
pharmacies.
Typical examples of possible pH correctors are sodlum bicarbonate,
sodium tetraborate and monobasic and dibasic sodium phosphate
20 mixtures.
A disinfectant solution of this type has been sold for many years
under the brand name AMUCHINA™ and has the following composition:

sodium hypochlorite:  1.15% (wl/v), equivalent to 1.1% active

chlorine;
25  sodium chloride: 18% (Wlv);
sodium chlorate: 17-26%, relative to the abovementioned

amount of sodium hypochlorite;
pH 10-10.5.



chlorine; 25 sodiumchloride: 18% (w v); sodiumchlorate: 17-26% relative
to the abovenentioned anount of sodium hypochlorite; pH 10-10.5. WO

03/ 013250WB@3NERSR/ 08338 -5 Herei nbel ow, the sodi um hypo®air@ror/es3sdl uti ons
obtained by the electrolysis of sodiumchloride in diaphragmfree
electrolytic cells will be referred to as "electrolytic solutions”.
Despite the abovenenti oned advant ages, electrolytic solutions 5 contain a

| ar ge excess of sodium chloride and thissmay be a drawback in certain
types of application such as, for exanple, rendering water fit for
consunption. The sodium chlorate contained arises due to the fact that,
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di si nfectant solutron ars oes
the spontaneous decomposition, a secondary reaction of anodic

10  oxidation of the hypochlorite is associated with the primary electrolytic
reaction, to a certain extent (6CIO" + 3H,0 — 2CIO5 + 4CI" + 6H" +
3/20, + 6¢).

However,' the main drawback of electrolytic solutions consists of the
high costs of the plants required to produce them and of the costs

15  incurred in their management.

In addition, the electrolytic method cannot be used to produce
relatively concentrated solutions [>3% (w/v)] since this would initiate
secondary electrolytic reactions which would lead to a reduction in the
yield and, above all, to the production of excessively high levels of

20 sodium chlorate, thus hérming the quality of the solutions.

Therefore, notwithstanding the many attempts made over more than
a century, an inexpensive method for preparing a sodium hypochlorite
disinfectant solution that is stable for at least two years, does not
contain an excess of sodium chloride, has high bactericidal activity and

25 s well tolerated by the skin and mucous membranes has still not been
found.

Hitherto, these objectives have been considered as mutually
incompatible since, as already seen, an alkaline pH ensures the
stability but has a harmful effect on the tolerability by the skin and



contain an excess of sodiumchloride, has high bactericidal activity and 25
Is well tolerated by the skin and nmucous nenbranes has still not been
found. H Wbeses2se hese objectives have been considered asPeOtEPat/8s3s

i nconpati bl e since, as already seen, an al kaline pH ensures the stability
but has a harnful effect on the tolerability by the skin and WO 03/013250
PCT/ EP02/ 08338 -6 nucous menbranes and reduces the bactericidal power. On
the other hand, at neutral pH, the bact@cicidal power is high, but
stability is low. French patent 2 593 704 describes a stabilized and
dilute 0.5% sodi um hypochlorite sol ution in V\/nich the stabilization is
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10.1-10.7 Now, it has been found, surprisingly, that the dilution of a
10  concentrated sodium hypochlorite solution and the addition of dilute
hydrochloric acid until the pH is 10.1-10.7 makes this solution well
tolerated by the skin and mucous membranes without reducing its
stability, without forming appreciable amounts of sodium chlorate and
without the addition of other ionic solutes.
15 Typically, a sodium hypochlorite disinfectant solution thus obtained
has the following characteristics:
sodium hypochlorite: 0.021-5.76% (w/v), eduivalent to 0.020-5.50%
(wiv) of active chlorine;

sodium chlorate: 1.7% relative to the abovementioned amount of
| 20 sodium hypochlorite;

water: gs 100 ml

pH 10.1-10.7

This solution is novel since it differs from the other known
hypochlorite disinfectant solutions, obtained by diluting a concentrated
25  solution with added buffers, in terms of the pH value and the absence
of buffers. In addition, it differs from electrolytic solutions in terms of the
levels of sodium chiorate.
In a first aspect thereof, the present invention therefore relates to a
sodium hypochlorite disinfectant solution, characterized in that it has a
30 pH of between 10.1 and 10.7 and comprises from 0.021 to 5.76% (wiv)



This solution is novel since it differs fromthe other known hypochlorite
di sinfectant solutions, obtained by diluting a concentrated 25 solution

wi th addewolmahixss, in terns of the pH val ue and the absemca/EPb2/im3Bs ers. In
addition, it differs fromelectrolytic solutions in ternms of the |evels of
sodiumchlorate. In a first aspect thereof, the present invention therefore
relates to a sodium hypochlorite disinfectant solution, characterized in
that it has a 30 pH of between 10.1 andy10.7 and conprises from 0.021 to,
5.76% (w v) WD 03/013250 PCT/ EP02/ 08338 -7 of sodium hypochlorite and,
relative to the said anount of sodium hypochlorite not nore than 2% of
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The disinfectant solution of the present invention may be readily
made isotonic by adding a suitable amount of sodium chloride.

In addition, a suitable amount of a colorant that is compatible with
the components of the solution may also be added to the disinfectant

15  solution of the present invention. A typical example of a suitable
colorant is potassium permanganate.

The addition of dilute hydrochloric acid to pH 10.1-10.7 is sufficient
toommnarwmmmomedmmmdmﬂsmmmnﬂmﬂméaﬂme
advantages that will be listed hereinbelow. However, after the pH has

20 been partially corrected with dilute hydrochloric acid, for example to 11,
a small amount of another compound capable of correcting the pH, for
example from 11 to 10.5, may be added. Typical examples of such
compounds are: sodium tetraborate, sodium bicarbonate, sodium
carbonate, sodium monohydrogen phosphate, sodium dihydrogen

25 phosphate and the like.

In a second aspect thereof, the present invention relates to a
process for preparing a sodium hypochlorite disinfectant solution, in
which the said process comprises the dilution of a concentrated sodium
hypochlorite solution, characterized in that the pH of this solution is



a small anmount of another conmpound capable of correcting the pH, for
exanple from1ll to 10.5, nay be added. Typical exanples of such conpounds
are: sodiwmosminabor ate, sodi um bi carbonate, sodi um car b@catEPp2/68388 um
nonohydr ogen phosphate, sodi um di hydrogen 25 phosphate and the like. In a
second aspect thereof, the present invention relates to a process for
preparing a sodi um hypochlorite disinfectant solution, in which the said
process conprises the dilution of a concgntrated sodium hypochlorite
solution, characterized in that the pH of this solution is WO 03/013250
PCT/ EPO2/ 08338 -8 brought to a value of between 10.1 and 10.7 by addi ng

dilute hydrochloric acid. Typjcally, for in bjected to the process
of the present br‘?‘ﬂﬂ)‘@rﬁ?iao‘fﬁlu? HE%@Y&%M&&%@%@?LW?@{E@%N%es from 15. 70
to 20.93% 5 (wyMlocPiorkPdtigm hypochlorite and its pHis. about 13.
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10  present invention has the following advantages;
- it is economical since it is readily and quickly prepared by means of
very simple apparatus; '
- itis well folerated like Dakin’s solution and the other analogous
solutions described in the pharmacopoeias and like the electrolytic
15 solutions;
- it is stable like electrolytic solutions and is therefore suitable for sale
in pharmacies as a ready-to-use solution;
- it is readily adaptable to various requirements in terms of
concentrations and addiftion of other solutes;
20 - it has high bactericidal efficacy; and
- it contains very small amounts of sodium chlorate.
The examples which follow serve to illustrate the invention without,
however, limiting it.
EXAMPLE 1
25 Solution 1
750 ml of distilled water were added to 58.97 ml of a solution,
containing 19.5% (wiv) of sodium hypochlorite, 18% (w/v) of sodium
chloride and less than 10 ppm of sodium chlorate, and having a pH of
13.
30 1N HCI was then added until the pH was 10.5.



20 - it has high bactericidal efficacy; and - it contains very snall
anounts of sodium chlorate. The exanples which follow serve to illustrate

t he i nvenwoDma/owi2shout, however, limting it. EXAMPLE 1 28TSPo208365 | 750
m of distilled water were added to 58.97 ml of a solution, containing

19. 5% (w v) of sodium hypochlorite, 18% (w v) of sodium chloride and | ess
than 10 ppm of sodiumchlorate, and having a pHof 13. 30 1 N HCI was then
added until the pH was 10.5. WO 03/01325)_PCT/ EP02/ 08338 -9 Finally,
distilled water was added to nmake 1000 mi. The solution thus obtained
contai ned 1.15% (w v) of sodium hypochlorite [equivalent to 1.1 % (w v) of

active chlorine]~and 1,.06% f | ' 5 EXAMPLES 2-3

Sol utions 2 and @n‘F@y’cqﬁtﬁ‘?d_t\&%ve\é%'v@%&d%%?j tpk%eg%%ﬁgggﬁelbtors, t he process was
pterf?_r ned eraC_tTiye Séluﬁfﬁthd)gHtaineWtainedl‘L.']5‘%3(@\;1&/) ofeadighe pH of the
starting solution i rst brought ith | HC to 10.5
with 10 sodi un‘i‘}(ré%crhﬁ 95@@‘1@8[‘6&*\ ﬂﬂ éz&”%i"ﬁ%@f\’tﬁﬁlﬂlpeg?]b%ﬂg? '?g%ol ution 3).
EXAMPLE 4 Sol U@\W?)"of"so-ﬁ?urﬁ@%’ridé?e effect of the sodiumchloride, the
process was perfornmed exactly as described in Exanple 1, except that the

content of 515 sodi um chloride was EXAMPEESS2 t0 18% (W v). TEST 1
Stability Solutions 2 and 3

To check the effect of the pH correctors, the process was performed
exactly as described in Example 1, except that the pH of the starting
solution was first brought to 11 with 1N HCI and then to 10.5 with

10  sodium tetraborate (Solution 2) or sodium bicarbonate (Solution 3).
EXAMPLE 4
Solution 4
To check the effect of the sodium chloride, the process was
performed exactly as described in Example 1, except that the content of
15  sodium chloride was then raised to 18% (w/v).
TEST 1
Stability
The stability of Solutions 1-4 was studied for 75 days in an
, environment having a temperature of 40°C and a relative humidity of
20 75% and for 63 days at ambient temperature (about 24°C).

The study was performed in comparison with an electrolytic solution
(Comparative Solution) of pH 10.3 and containing 1.15% (wlv) of
sodium hypochlorite (equivalent to 1.1% of active chlorine), 18%
sodium chloride and, relative to the abovementioned amount of sodium

25  hypochlorite, about 26% (w/v) of sodium chlorate.

The results are illustrated in Tables | and Il below.



The stability of Solutions 1-4 was studied for 75 days in an environnent
havi ng a tenperature of 40C and a relative humdity of 20 75% and for 63
days at awbioafi32s@nperature (about 24C). The study was pePCarEPezi08368
conparison with an electrolytic solution (Conparative Solution) of pH 10.3
and containing 1.15% (wv) of sodium hypochlorite (equivalent to 1.1 % of
active chlorine), 18% sodiumchloride and, relative to the abovenenti oned
amount of sodium 25 hypochlorite, about_2£% (W v) of sodiumchlorate. The
results are illustrated in Tables | and Il bel ow. WO 03/013250

PCT/ EPO2/ 08338 -10- Table I (T=40C, R H =75% Sol ution PH Sodi um

hypochl orite Chlorates (ppm No. ini thgd)l 7|5 days initial 75 days initial
75 days 1 10.5 10.1 1.15 0.98 162 104 5'0.510.1 1.15 0.90 134 1413 3
10.5 10.2 1.15 0.93 146 1272 4 1T=809CERIHEFS%)B5 157 1548 Conparative

10.3 9.6 1.1570-80 2640 4128 _Table T (Anbi ent tenpdragyre) Solufidn PH
Sodi um hypoch| oSOl lor at es Pppn) l‘lloé°q“ﬂmh Rochip raybH{Oh% §®PME3 ldays
001 85,0 010 g 11 o IigorSh rseff o 4 Lrkghs 15 101
Conparative 10.3 10.2 1. 150.5. 11l 2®40 2950.155 Thdy®e8 dat a 1pRove t1R4E tihe
di si nfectant §ol uté on df %’ug pres1%p 115 0.90 134 1413
3 10.5 10.2 1.15 0.93 146 1272
4 10.5 9.8 1.15 0.85 157 1548
Comparative 10.3 9.6 1.15 0.80 2640 4128
Table Il
(Ambient temperature)
Solution PH Sodium hypochlorite Chlorates (ppm) .
No. initial 63 days initial 63 days initial 63 days
1 10.5 10.3 1.15 1.14 162 251
2 10.5 10.4 1.15 1.15 134 281
3 10.5 10.4 1.15 1.14 146 272
4 105 10.4 1.15 116 | 157 295
Comparative 10.3 10.2 1.15 1.11 2640 2950
5 These data prove that the disinfectant solution of the present

invention behaves like the comparative electrolytic solution which, as is
known, is stable for at least 2 years. Thus, it may reasonably be
deduced that the solution of the invention will also be stable for at least
two years.
10 TEST 2
Bactericidal activity

The bactericidal -activity of the disinfectant solution of Example 1 was
compared with that of the electrolytic solution mentioned in the
‘ preceding Test 1, according to standard UNI EN 1040.
15 Strains of Staphylococcus aureus ATCC 6538 and Pseudomonas
aeruginosa ATCC 15442 were subjected, for 5 minutes at 20°C, to



i nvention behaves |i ke the conparative electrolytic solution which, as is
known, is stable for at |east 2 years. Thus, it nmay reasonably be deduced
t hat t he woloawiz2zso of the invention will also be stable foPCatEPIBOESBES t wo
years. . 10 TEST 2 Bactericidal activity The bactericidal activity of the
di si nfectant solution of Exanple | was conpared with that of the
electrolytic solution nentioned in the preceding Test 1, according to
standard UNI EN 1040. 15 Strains of Stapid ococcus aureus ATCC 6538 and
Pseudononas aerugi nosa ATCC 15442 were subjected, for 5 mnutes at 20C, to
WO 03/ 013250 PCT/ EPO2/ 08338 -11 solutions containing five different
concentrations sadi : | D Iov_l of: 5 ppm 57.5 ppm
115 ppm 230 ps%futéﬁ C§gg l@éﬁ](m,%b@glé%@aCgﬁéﬂlﬁ-%!toﬁﬁgdftsﬁgﬁgﬁ)l uti ons under

i nvesti gati on. hypechlarite; peepestively: 38. #5rpme8lbtrpracttr BpMg280 pprmandar d UNI

EN 1040 5 sho o] | ' - [ L6 Leduction
>105 in the b%ﬁ?e‘ﬁ@p@i {’@ﬁ,({%‘ B‘?ﬁh@% uelsélggl?]lt%—% e'll(‘tpef';}\}g"[‘g‘%‘%1 ﬁgﬁ’s ﬂndiar

i nvesti gati on shdwednterpretatnesthegebateatdwdigne siandadiWNDBN H=40 vity at
the same conceptrations. WO 03/ 013250 PCT/ EPO2/ 08338 .-12, G AIMS 1.
Sodi um hypoghl §BPW@dd'ﬂ§§ k?ﬂtégtﬂ%ﬁpp 'BPﬁt"?(gfﬁe %@aé hrgjq reggetign ?ﬁ&i'r\i t has a
pH of between e baetedalitalitpnd conprises from0.021 to 5.76% (wv) of

sodi um hypochlorite and, relative to the said anount of 5 sodium
hypochl orite, noin ABRGUSIRANtNEINGY SA PNy RdrgnYeHigation showed

themselves to have the same bactericidal activity at the same
concentrations.
10



2. Solution according to Caim1, characterized in that it conprises from
0.52%to 2.09% (W v) of sodium hypochlorite. 3. Solution according to Claim
1 or 2, cWercaoi®sézed in that its pHis between 10.1 andPCO/EP02/338l.

Sol ution according to any one of Clainms 1 to 3, characterized in that it
al so conprises fromO0.015 to 4% (wv) of sodiumchloride. 5. Solution
according to any one of Clains 1 to 4, characterized in that it conprises
an anmount of sodiumchloride that is suffb.cient to nake it isotonic. 15 6.
Sol ution according to any one of Clainms 1 to 5, characterized in that it
al so conprises a colorant. 7. Solution according to any one of Clains 1 to
6, characterized in that it also co i a pH corrector. 8. Process for
preparing a sodi um hypochlorite disi rr:]f%{eléﬁ@ﬁ solution, 20 conprising the

f“h | ;Jt It ﬁn OL af q:?ﬁ@@m:m ?y;?cﬁbm@ﬂetmsuhwmmhlsmwutm cbatfamtermed inhhatithasi zed in
a e pHo is solution is brao valu 1 and
10. 7 by addi ng d@ Pt ef bgiwesBriGo? ?E‘d 1&% ana C°WH5¥§§§ 9%%\/\&??1?% "D ai m 8,
characterized 'ng/&/t)gbf §6Iﬁuﬁ1%2g>ocﬁ@?i‘¥@@hﬂaﬁé?ﬂl\/@ﬂol{hb%uhémoanpb‘f of 13 and
conprises from1l w v) of_ sodi um hypochl orite. 10.

Process acdor di ngodigmdngtaehiprise, ot TﬁW@r enei% pégodinin PBJPFQ fle said dilute
hydrochloric agi d, @ﬁkﬁﬁc@ﬂg&crﬁ@% Chsm P dhbrdctBRLAd i it AtSmsREefaR! y 0. 1-1

nmol/litre of hydro
0.52% to 2.09% (w/v) of sodium hypochlorite.

3. Solution according to Claim 1 or 2, characterized in that its pH is
between 10.1 and 10.5.

10 4. Solution according to any one of Claims 1 to 3, characterized in that
it also comprises from 0.015 to 4% (w/v) of sodium chloride.

5. Solution according to any one of Claims 1 to 4, characterized in that
it comprises an amount of sodium chloride that is sufficient to make it
isotonic.

15 6. Solution according to any one of Claims 1 to 5, characterized in that
it also comprises a colorant.

7. Solution according to any one of Claims 1 to 6, characterized in that
it also comprises a pH corrector.

8. Process for preparing a sodium hypochlorite disinfectant solution,

20 comprising the dilution of a concentrated sodium hypochlorite
solution, characterized in that the pH of this solution is brought to a
value of between 10.1 and 10.7 by adding dilute hydrochloric acid.

9. Process according to Claim 8, characterized in that the said
concentrated solution has a pH of 13 and comprises from 15.70 to

25 20.93% (w/v) of sodium hypochlorite.
10. Process according to Claim 8 or 9, characterized in that the said
dilute hydrochloric acid solution comprises 0.01-1 mol/litre and

preferably 0.1-1 mol/litre of hydrochloric acid.



