0 1 NOV 2004 "Disinfectant solution based on sodi um hyppohiorite , and
process for preparing it" The present invention relates to a digsi, n&&

sol uti on based on sodium hypochiorite -and to a process for prﬁs hgﬂm
Thr oughout the present descri pti on and the clainms, unless otherw se
specified, the term"solution' always refers to an aqueous sol ution. The
bactericidal properties of sodium hypochiorite 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 nedical ‘treatnment.of war injuries_
Even today, they are widely used as disinfectants for envi ronnents,
surfaces, surgical instrunents, various objects-and injuries. -The _
“disinfectant activity of sodium hypochioritf-solutions depends to -15 a
| arge extent on the bactericidal activity of-hypochlorous acid and; thus,
on its presence in the solutions. The efficiency of the activity is

i nfluenced by the tenper ab%.%ec%?soﬁ%gﬁﬁéedbﬁ‘?@diﬂﬂ?\@\w}bbﬂm{w
concentration of the m cro-organi snms an above all, ‘the pH Since the
di ssociation constant 'of hypochl andtpgowsdowewwt is pKa ; 7.49, it
results that when the. “hypochlorite sol utker«eormes ihto contact with

bodily fluids, the pHis nodified and tends to approach neut r al |t and
thus the rati o bet weHTe priesentinvertipbrsisiapeio adisinfecant salutignds nds to
become equal . %5&@8&“0@%@&;‘{&& d%:eséfor regring dt. d' si nf ect ant
conpared with hypo oro acl

it act§ as a reselve. EP- A0 471 120
relates to a sol uti oThFOHQB@dltDWWﬁPWRUQH\Hﬁﬂ&? plaims, JEYERS ‘38 ense

antiseptic. The sol dbééﬁf%la SR SoRAEhUaaly R968IL6 Bhiagubbua solgtiant i t y

h L GLaL 5 sur s bataniae pepia estan mRGHoHE sl kSR
Enpf ansszeit  26- Aygan ffown since 1820. Above all in France, in the period of the First
| 10 World War, they were also widely used for the medical treatment.of war
injuries.
Even today, they are WIdely used as dislnfectants for enwronments :
surfaces, surgical mstruments_ various objects-and injuries. ,
The disinfectant activity of sodium hypochlorite solutions depends to
15 " alarge extent on the bactericidal activity of hypochlorous acid aqd,
' thus on its presence in the soiutxons
| The efficiency of the activity is influenced by the temperature the
contact hme, the type and concentration of the micro-organisms and
4 above alt, the pH. Since the dissociation constant of hypochlorous acid
| 20 to 25°C is pKa = 7.489, it results that when the. hypochilorite solution .,
~ comes into co'ntact with bodily fluids, the pH is modified and tends to
approach neutrality, and thus the ratio between the jonized species and
neutral specnes tends to become equal Now, although hypochiorite is a
‘bland disinfectant compared with hypochlorous acid, it acts as a
25 reserve.
| | EP-A-0 471 129 relates to a solution of sodlum hypochlonte whichis
~ useful as an antiseptic. The soluhon contains sodium hypochlorite in a
quantity sufficient for 4 to 6 'grams per liter of active chiorine, a pH
;'egulator ina quahtity sufficient to yield a pH greater than 10 and less
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0 1 NOV 2004 than or equal to 10.5 and purified water in a quantity
sufficient to yield 1 liter of solution. US-A-5 624 636 ains at ifﬁﬁﬂ”?mﬂ
the disinfection of dental inpressions follow ng renoval fromthe
patient's nmouth and before entering the dental |aboratory to prevent
contamnation. It involves the use of a pH adjusted hypochiorite solution,
which is highly effective in Kkilling mcroorganisns, and also relatively

i nexpensi ve, The di'sinfectant solution causes no danage. to the

i npression, no |oss of accuracy, and does not- destroy the details on the

i npression surface. The solution 10 has a pH of from9 to 11 and has a

sodi um hypochi-orite content of from. 0.05%to about 1.05% US-A-4 990 334
di scl oses a germ cidal solution for sanitizjﬂg_the ~hurman epi derm s wit hout
-irritation. The solution is a honpbgenous blend of glycerol, sodium

- hypochiorite, inert ingredients, soft water, scented 15 oil, and isopropyl

2 Towel ette and seathed qreadah o Abdiiphed Refy iR tkhfty sufflont o BRI L0 0
the probl ems "associ ieedf dlttiorsodi um hypochiorite -disinfectant solutions is
ndustrial mothods T oPSHadmA G SRraRPor e heveBbetil SrERE ni'cn the
sodi um hypochi or i t eimpreasiopsfuliowird leynwatizornhe patiers'sandutbteadtbeaigre S
pCT) P02/ 08338 2 sortrraies arael REFy Y srrteby Saftenlsat, n MR =2
avail abl e for prepasénfaphbadasidddiypodiledteauiutivnl whichris highlyeftestive in :
a0 o g chdorSAEHE hd d1s8'r R rdkPerbiis Th' iAo
* solution causes no damage to the impression, no-loss of accuracy, and
does not destroy the details on the impression surface. The solution
10 hasa pH of from 9 to 11 and has a sodium hypochlorite contenf of from
 0.05% to about 1.05%. | o
US-A-4 990 334 discloses a germicidal solution for sanitizing the
- hurman epidermis without initation. The solution is a homogenqué blend
of glycerol, sodium hypochlorite, inert ingredients, soft water, scented
15 oil, and isopropyi alcohol, having a pH of 9.8 to about 10:1. The solution.
' may be applied 1o a towslstte and sealed in a hermetically sealed
pouch for later use. - ’
One of the problems associated with sodium hypochlorite
, disinfectant soliitions is that their composition cannot be predetemined
20  at will since the indpsfrial methods for producing hypachlorite give
solutions in which the sodium hypochlorite is accompanied by side
products and starting materials. Thus, since the said industrial
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and starting materials al ready present in the industrial hypoghl OiM\ZeZUﬁli
- solution used. The production of sodi um hypochlorite is based oﬂ

di snmut at i w0 o3pd13z80l ecul ar chlorine in sodi um hydroxi de sol g&ir@ipo2/dd3ss
reaction, also known as "chlorination of alkali", proceeds according to
the follow ng reaction schene (1): 10 C12 + 2 NaOH -* NaClO + NaCl + H20
(1) The industrial process nore conmmonly involves the addition of chlorine
to an excess of sodi um hydroxi de. Sol utiofs contai ning about 15.70-20.93%
(wv) of sodium hypochlorite [equivalent to 15.00-20.00% (w v) of active
chlorine] are 15 thus obtained, also containing a. substantially

i val ent t i lorid ' . f f 3 , |1
Cass than 1 op SsfinSde Macly Sppicesilt tuPGeiietiE et em tusians 1o 5013 5 and
acts as st abi Iprepering hine saitcdibintdRaft QN 85 shRt diSircusnt SWusdR TS,

this type of 20, sol utioré] will be referred to as a concentrated solution.
Concentrated sd¥llRCRSSENI5G canigl acrBan ameuntefitheseaid aigiesrodutts uses

and, when used gy ﬁg%ﬁ%@&igiggﬁg%gr@ﬁ@ww@ it Eal ﬁ?ﬁ%@isﬁte used for

disinfecting article wever, t1ons canno used in
unnodi fi ed Por wolgiorcused.cal and/ or veterinary disinfection since 25 they

are not tolerate J m [ reover. .. iLts high pH
val ue al so pr eveﬁq@?@g’%? glé'lria%{ ?é%lEﬁR%yﬁ%Fgg@%e%%&ﬁe I%BH“#’BH te

di si nfectant sof mdleasiaachiorinerinfsodiinphpdaxiie dofutlbhuti ng a concentrat ed
solution with ad dm'n? ts fers to 30 reduce its pH

and thus inprove TS %% 'Ié)?‘laﬁﬁslaql lf'}?%lﬁgh g@%"ﬁéﬁfalhﬁﬂ ) PTQGeeds 1 N O V 2004
WD 03/ 013250 3 according to the following reaction scheme (I): '
10 Cl, + 2 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-

16 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. _ ‘

Hypochilorite 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.



PCTI EPO2/ 08338 In particular, typical disinfectant sol utions fg 1tm %04
use are as follows: - Dakin's solution (French Pharnmacopoeia 3th edition,
p. 1059) WOHBZONng about 0.5% sodi um hypochlorite, the saa/Ermpos3sage of
5 sodium chloride, 1.5% sodium bicarbonate and I *ng /100 m of potassium
per manganate; and - the skin disinfecting solution described in the US
Phar macopoeia (USP 24, p. 1535), which contains 0.02-0.032% sodi um
hypochlorite, 1.02 g/l nonobasic sodiumg phosphate, 17.61 g/l dibasic
sodi um 10 phosphate and has a pH of between 7.8 and 8.2. Although it is not
nmentioned by the USP si nce this solution is prepared froma concentrated

+ sodi um hypochl or | te ti it,.al so. cqntains east. 0.02-0.032% sodi um
“chloride. Howevet" % B'PH tqrﬁé;g f%ﬁﬁ?ftﬂ%@lé@%%%ﬁa\m@k of
15 reduci ng thﬁ;mj@bl I ity of the sodi um hypochlorite and so, depending on

* their conposition, these solutions can only be stored froma mninmum of a
few days to a nmidakis selujondfenah RBareacopasia it edifian, . 305%i zer, "Pharm

3 S L08%), 153 1agiantHs <BpifipUn sREREh AbasibHid M5 calit el be
Speci fical 1%, eveadium shloridd, %i&% sodiue btdaebmnieamh't ntgiéﬂo saldifum
ol ut i on vi th acBEEeBOTS eERaHuaREE: ERibont ancous decomposi tion- whi ch-
produces sodi um tHg smatdasmmmﬁngrsoahlwrdebbrmd in e USPaanhacopoeidd sodi um
Gr avback that  t hEdSPh sodo38h shich seniano gtiie it Spdlut hybseripitty vt or
an Heal th, Disi ﬂ'fdicélﬁmo%%@lc[%édr%?,ﬂio%@haﬂ’ﬂm@ﬁQﬁ@baé(@'s@ﬂﬁlm 7, National
cadeny Press, Washi ngton, 1987) whi ch
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 hypochlorite and so, depending on
their compaosition, 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), 153-157).
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
-hypochiorite disinfectant solutions obtained by diluting a concentrated
solution with added buffers undergo a spontaneous decompaosition
which produces sodium chlorate, sodium chioride and smail amounts of
25  sodium chliorite. .
The formation of sodium chiorate 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



30 that regul ations have been drawn up therefor (Priority Ilist { 04
substances 0 1 NOV 2004 WO 03/013250 4 PCT/ EP02/08338 that na M vzg
regul ati ogvolngi@sadehe safe drinking water act; EPA, 1991, (P%Q‘)EPOQ/08338

1470- 1474, EPA 40 CFR part 9 141, 142 National Primary Drinking Wate

Regul ations: Disinfectant and D sinfection Byproduct, Final Rule, Decenber
16, 1998). 5 The only known net hod for prepari ng rel ati vely dilute sodium
hypochiorite solutions that do not have t dr awbacks' of the sol utions

obt ai ned by diluting a concentrated sol ut on wi th added buffers is that of
the electrolysis of sodiumchloride solutions in diaphragmfree
electrolytic cells so as to allow the products that are gradual ly forned

10 by the el ecti@IMay equire egatiosyeidesithe sale diinking vedar aeh Fpechi orite
di si nf ect ant sg?g%’e@mz,e%h&% anﬁwi EgAC%EFP“p W%?Nﬁsequum chl ori de

and have a pH of ) ese ut 1 ons ently diluted
wi t hout pH cor Peoarg®rinking Water Regplationdl BisifectanbandDisinfectioanount s of pH

correctors t nd mucous nenbranes. . In
addi tion, they%ﬁ@(}ugg’a@bg %8& Z&%&’??e’%bgégrs and can therefore be
di 3pensgd |51b phahmlyagnowmpn@tabdemmﬁpesxggfrem%@lmxfuteIdogmrgﬁ ector sdare
sodi um bi car bopat e, . sodi t et an nobasi ¢, an i basi c sodi um
phosphat e 20 nf¥RQFHart eﬁ‘ﬂ{}b &@?5{& M?l dB?Wgﬁ‘F’és? B¥en sol d
for_many year sotdtded by aufing @dcmuwmw.mmbmswmw ng

conposi tion: sodi um hypochlorite: 1.15% (W vz, equivalent to 1.1 % active
chlorine: 25 sefdinergleairelysiseefl seliwmwhloride solutions in dyaphragm-free

electrolytic cells so as to allow the products that are gradually formed
10 by the electrolysis to react together. The dilute sodium hypochlorite
disinfectant 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
16  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 sodium 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% (w/v), equivalent to 1.1% active

chlorine;
25  sodium chloride: 18% (Wiv)
sodium chlorate: 1 7—26%, relative to the abovementioned

* amount of sodium hypochlorite,
- pH 10-10.5.

&



sodium chlorate: 17-26% relative to the abovenentioned armunta 8&@@%&1
hypochlorite; pH 10-10.5. 0 1 N OV 2004 WO 03/ 013250 PCT/ EPO2~/

Her ei nbel 8 93/413250sodi um hypochi orite sol uti ons obtai ned bycEre2/0833s

el ectrolysis of sodiumchloride in diaphragmfree electrolytic cells wll
be referred to as "electrolytic solutions". Despite the abovenentioned
advant ages, electrolytic solutions 5 contain a |arge excess of sodium
chloride and this may be a drawback in .cgrtain types of application such
as, for exanple, rendering water fit for consunption. The sodium chlorate
contained arises due to the fact that, besides the spontaneous :

hypochiori te i s REERICR, FERRRE rEbotBe sl ERIIRG B bdon. (o a
certai n extent eled@ipsis of sbBiam éhloﬂ@émﬂiapf#ﬁ?ﬁ?—fre@EPéctrblyt@k%?l%*vﬁﬂ') :

However, the main drawback of el ectrolytic solutions consists of the .high
costs of the BE’ r'Fgerlr%%g? ?ﬁ-.delfﬁtrﬂlyﬁﬁﬁeé'tmém and of .the costs 15 incurred

in their managempyspitenthadbovbmentibhed gheéﬁt@g&té@cﬁiﬁiegoﬁﬁ t be used to
produce relatively concentrated solutions 153% (W v)] since this would ,

initiate secof8BlN A larae exsassef sediim shioride and tismey kaia C{rewbacledijcti Ion
in the ield : J X | [ evel s
of 20 soui um ol SeAeD VERSL! popiatiah FIeAHE B hnfE FRE B ah Y
Ther ef ore, not fenemsamption. t he nmany attenpts made over nore than a

i o1 nfsetant ool NEPeEwE e S BBl EiS St HRPaRLRE beRites not
contain an excéssspbniandbusdebomposition, Haecbhdirylraatssn ef daddiactivity and
10  oxidation of the hypochlorite is associated with the primary electrolytic
reaction, o a certain extent (6CIO™ + 3H,0 — 2CI05" + 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
16 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 is 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



25 is well tolerated by the skin and nucous nenbranes has sti Ib 13\50\?%[]14
found. Hitherto, these objectives have been considered as nutudll

i.nconmpat i BV@0X9132W, as al ready seen, an al kaline pH ensur eaa(jlhﬁ:oz,@ggbl i ty
but has a harnful effect on the tol erablllty by the skin and 0 1 NOV 2004
WO 03/ 013250 PCT/ EP0O2/ 08338 nucous nenbranes and reduces the bacteri cidal
power. On the other hand, at neutral pH, the bactericidal power is high,
but stability is low. French patent 2 593 704 describes a stabilized and
dilute 0.5% sodium hypochlorite solution in which the stabilization is
achieved by 5 adding an anount of nonosodi um phosphate which is sufficient

bbovanent | onen TR @HFERs ghf redbiods iR Hach Pl ndivat s OBSQtRE b has
a stability of hantlyaismeutrmrpt}hSheMerﬁdzdé}@ﬁvﬁ&qg Hi e it sﬁdﬁ‘lﬁy'@ldw' y, that

the dilution of 10 .concen t ed sodi um hypochlorite sol ution and the
addi tion of dilu éen%la?t@%ééﬁ%-’%iﬂésmhﬁa a sadilized %"149”4131@5% makes this

sol uti on wel | <@ BY s E RISt A BB ANES y [ educi ng

its stability, wthout form ng apprecia umc rate and
wi t hout t héd adafdingranemeuntef mmosownmpbesphaemcma $L;mcxan*etm| um

Shheet o 51 SIS EATo A9k Ao BPHS ARLAURG, (T3 R INAURY
0.020- 5. 50% (ebeyeméntaned disirifectanbeolutiodiisi metitbleratee:bylihé%kirgbat i ve to
-tlgfal?tl)gycgrrentl Rgse% S%ggwy ofoonlyzsxc;( r%%g{hum hypochlorite; water: gs 100 ml  pH
- ~ Now, it has been found, surprisingly, that the dilution of a
10 concentrated sodium hypachiorite 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), ec:luivalent to 0.020-5.50%
(w/v) 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 chlorate. ,
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% (W/v) "



This solution is novel since it differs fromthe other known @ygo&@{,czpnj‘e
di sinfectant solutions, obtained by diluting a concentrated 2 i

wi th addewed/diezs®, in terns of the pH val ue and the absengerafpobpdstgrs. 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 sodiumhypochlorite disinfectant solution, characterized in
that it has a 30 pH of between 10.1 and 40.7 and conprises fromO0.021 to
5.76% (w v) 0 1 Nov 2004 WD 03/013250 7 CT/ EP02/ 08338 of sodi um
hypochiorite and, relative to the said anbunt of sodium hypochiorite, not

«nore than 2% of _sodj um chl or.at.e. Prefer abl t he, anpunt of sodi um
“hypochiorite i R Qe n}’)ﬂp@’ﬁ@‘)”tﬁ e i@t %&3‘? @?i‘gﬁm&”n% ﬂfes‘&?@@ent

- invention rangeypbéiBrits, rtnidre tﬁaﬁ _@g%f@%m chlepatsal ent to .0.50-2. 00% of

« active.chlorine. Advant ageously the disinfectant solution of the

present inventi &hefiesalpiyt tkz@eamggnnohmlqm @PUP!Z[ﬂftﬁ@Ilm@Ud@%m thesi nf ect ant
solution of th t 5.76%
(Wv) of sodi o é%%ﬁ&or Wﬁm %ﬁg‘g\’g}%&t ;ﬁ%ﬂ&gde@f‘ﬁ?}ggm Ee'gfgg%’ % t§% (W v) of
sodi um chl ofi dQOQI%e(W)seqﬂwlaﬂttoibﬂim}leﬂ%mﬁ a‘chee phiesiget i nventi on may be
readily made is ni di,n tapl.e a f so umchlorlde I n
addi tion, a sui t%ﬁio@ f?rgﬁY‘i’HFﬂ'mth% &?@h s’f‘%‘)’# PPGRER ¢ he
conmponents of tmergiohus betwady 18l sandqoasided to the d| SI nf ectant 15
solution of the Fmesent invention. A typical exanple of a suitable col orant

i s potassi um per riRigRHY% e dipiafeciant sQlition ofithe rresaptinyentigRmhielki d to pH
10.1-10. 7 i’ S@bipfis8irorh ©.081 &) 5. 78R KRG B 84iLF RYSicHiGHeaRlsosO! Ut i on

that has all the
10  comprises from 0.015 to 4% (w/v) of sodium chloride.

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
to obtain a hypochlorite disinfectant solution that has all the
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



advantages that will be listed herei nbel ow. However, after the pH has
been partially corrected with dilute hydrochloric acid, for e>{hﬁle8Vt2{]ﬂitl

a smal | agRyedn19350@n0t her conpound capabl e of correcting t
exanple from1l to 10.5, nay be added. Typical exanples of Iil‘% &E‘)Z/Bcééfr;r%ounds

are: sodiumtetraborate, sodium bicarbonate, sodium carbonate sodi um
nonohydr ogen phosphate, sodium di hydrogen 25 phosphate and the like. In a
second aspect thereof, the present invention relates to a process for
preparing a sodi um hypochiorite di sinfect@nt solution, in which the said
process conprises the dilution of a concentrated sodium hypochiorite
solution, characterized in that the pH of this solutionis 01 NOV 2004 WO

03/ 013250 PCT/ magmrb%vamteomfgmwfeenaﬂwabud 1817 hgtaskiimg dduté and 10. 7 by
addi ng dilute ,dg @ﬁhl oric acid. Typically, before being subjected to the
process of therby Q

15. 70 to 20.93% Typidi) b@foré%ml%”sbw“é@féah@fthé%ré@é%é éﬁh@'ﬂ:rb%rﬂbom 13.

Preferably, the concentratlon of drochloric acid the dilute solution

used in the prdoeiic t%@oﬁﬁ@ﬁéﬁiﬁd 5W@ﬁ¢@ﬁpﬁ%ﬁﬁj@§"ﬂ%ﬁ9¢°@@ 93% 1
~nmol/litre agd gfl\ﬁ\{)edfasWdYurg Ipéch{gph% %ha f%&gﬁheaﬁw 44n hypochlorite

di si nfectant s i on accor resent 1 nvention has t he
fol | owi ng advant zfg'eﬁarabl)n, the som‘ltmhmfmf f'aﬁdtmtzhlottc esid iadbeldjlund qui ckly

Gekin > sof ut o ihe i By Rl ehaPRBEAE MBaet rkTlfanadihfnfioho

phar macopoei as tgr‘[cknb[/k@ebhg Fﬂb@hb@d (y'qmcmoyﬁtrgol utions; - is stable like
el ectrol ytic sol ons .an heref gre, suitable for sale .in pharnacies as
a ready-to-use s QUM ypoc lorite disinfectant solution according to the _
10 present invention has the following advantages;
- it js economical since it is readily and quickly prepared by means of
very simple apparatus; '
- it is well tolerated like Dakin’s solution and the other analogous
solutions described in the pharmacopoeias and like the electrolytic
16 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 addi.tion of other solutes;
20 - it has high bactericidal efficacy; and
- it contains very small amounts of sodium chilorate.
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% (w/v) of sodium hypochlorite, 18% (w/v) of sodium
~ chloride and less than 10 ppm of sodium chlorate, and having a pH of
13, | | V
30 1N HC! was then added until the pH was 10.5.

aRlFent i on, the concentrated solution conprises from



- it is readlly adaptabl e to various reqwrerrents in ternms of 4
concentrations and addition of other solutes; 20 - it has hi gkﬂ ﬂaéfﬁéfr?@ dal
ef fi cacy; wangb/e132d0 cont ai ns very smal | amounts of sodi um chlq¥ais,

exanpl es which follow serve to illustrate the invention w thout, %owever
limting it. 25 EXAMPLE I Solution I 750 ml of distilled water were added

" to 58.97 nl of a solution, containing 19.5% (w v) of sodium hypochlorite,
18% (W v) of sodium chloride and |ess than 10 ppm of sodium chlorate, and
having a pH of 13. 30 1 N HCl was then added until the pH was 10.5. 0 |
NOV 2004 WO 03/013250 9 PCT/EP02/08338 Finally, distilled water was added

, to make 1000 m . The solution thus obtained contained 1.15% (wv) of sodium

- hypochl orite [ efinal §fﬂ“”€@“@f§”"/@§ﬁﬂd? & make V@O Mlorine] and 1.06%
() of sodl um RN '\@féﬁea c%ma?ﬁéawm (RNt sbdlgneheck the
ors, erf

. effect of the pH correc rocess was exactly as
descri bed i n Ekyppthiodie [@quemientﬂat'l t YW @‘faQtiY@ chianineg]and 668 i on was
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Solution 45 EXAMPLES 2-3
' 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 inan
_ 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% (w/v) of
sodium hypochlorite (equivalent to 1.1% of active chlorine), 18%
sodium chloride and, relative to the abovementicned amount of sodium

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

The results are illustrated in Tables | and i below.



To check thé effect of the sodiumchloride, the process was erfor
exactly as described in Exanple 1, except that .the content ofB Ef\?%\g‘éﬂﬂl[m

chl ori de Wasosidissxer @i sed to 18% (wWv). TEST I Stability P'&I&Pﬁ}/@ﬁkg [ ty of .

Solutions 1-4 was studied for 75 days in an environnent having
40C and a relative humdity of 20 75% and for 63 days at

t enper at ure of

ambi ent tenperature (about 24C).

an el ectrol yti
1.15% (W v) of

The study was perforned in conparison with

c solution (Conparative S ution) of pH 10.3 and contai ning

sodi um hypochlorite (equ alent to 1.1 % of active

chlorine), 18% sodiumchloride and, relative to the abovenenti oned anount
of sodi um 25 hypochlorite, about 26% (w v) of sodiumchlorate. The results

are illustrated in Tables | and 11 bel ok@blei1 NOv 2004 WO 03/ 013250 -
Table | (T=40C R H=75%  PCTI ER9ZURA3E povugydonPHSodium
110. 510. 11. 150. %onﬁmma 210 549. 11. 150. %mﬁﬂﬂ,ﬂd@hm’hd? E(Jrﬂorafbslﬁgﬂnp&
410.59. 81. 150{851571548[ Conpar at 1 Ve10. B9, 61 150, 80264p4128 Tabl e 1IT
(Anbi ent tenperat Mee) 1p initial 75 days initial 75 days initial 75 days
1 10.5 10.1 1.15 098 | 162 1046
2 10.5 10.1 115 | 0.0 134 1413
3 .10.5 10.2 1.15 0.93 146 1272
4 10.5 9.8 1.15 0.85 1657 1648
Comparative | 10.3 056 145 | 080 | 2640 | 4128
Table li
(Ambient temperature)
Solution PH Sodium hypochlorite Chlorates (ppm) .
No. initial 63 days initial 63 days initial 63 days
1 105 103 1.156 1.14 162 251
2 10.5 104 1.16 1.1 134 281
3 10.5 104 1.15 1.14 146 272
4 10.5 104 1.15 116 | 157 295
Comparative 10.3 10.2 1.15 1.11 2640 2950
5 A 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 TEST2
Bactericidal activity _
~ The bactericidal -éctivity 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

10

days
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Sol uti onPHSodi um hypochloriteChlorates (ppm No.initial 63 dagﬁigi taivaé[ﬁﬁ
daysinitial 63 days 110.510. 31. 151. 14162251 210. 510. 41. 151. 151342 ﬂ ‘
310. 510. 4 WA 8301325046272 410. 510. 41. 151. 15157295 PCT/EP02/08338
Conmpar ati vel0. 310. 21. 151. 1126402950 These data prove that the disinfectant
solution of the present invention behaves |ike the conparative
electrolytic solution which, as is known, is stable for at |east 2 years.
Thus, it may reasonably be deduced that 1t1he solution of the invention wll
al so be stable for at least two years. TEST 2 Bactericidal activity The
bactericidal activity of the disinfectant solution of Exanple 1 was

conpared with t Lecktr ol vt i ti nmenti.oned in the precedlng‘
* Test 1, accor dlgralagLtlt d?'fsc% %gmt”ggchlﬁlp%g{lgﬁ%%e&fgggggﬁoﬂ§°§1Iu"§t aphyl ococcus
. aureus ATCC 653%/pacHioPieudepectisely:28.Ugi &7AF ol M@pfmrzs@pbnﬁct ed, for
/0

s 5 mnutes. at 20 03/,0132 PCT/ E 8338 sol utions
cont a:Jni ng fi vé’ﬁ?‘%@%m OB%EQa%yﬁ@HQtB‘FSQ ionmUNnelps davasdeatien. i

respectively: 287THe ipRsTordt&tin P Hie ﬂée@lt@@@co?o@ﬁq PP Sarffld bt ai ned
by diluting_the sol ut FEOFES under investigation he 1 nterpret aEt??qEzlgf t he

resul ts accer dishgwes tbebpetythe salutigns lpduge asingarethmmaedtb@tdm ﬂf% isol uti ons

induce a | ogar iy n >105 in the bacterial vitality. In .
concl usi on, thé ?%E%%ﬁyﬁ%ln under investigation showed thenselves to

‘have the same badnepncludin, & two sglusions edsainvestigatiemshatedns.
themselves to have the same bactericidal actx\nty at the same
concenirations.
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10 ,O 1 NOV 2004 CLAIMS 1. A sodium hypochiorite disinfectant sg @éi ce;&u
haV| ng a pH of between 10.1 and 10.7 and conprising fromO. 021 0t 1Y b
(wv) of sodium hypochiorite, characterized in that it is buffers free and
contains, 5 relative to the said. amount of sodium hypochi orite, not nore
than 2% of sodiumchlorate. 2. A solution according "to Claim1,
characterized in that it conprises fromO0.52%to 2.09% (W v) of sodium
hypochiorite. 3. A solution according to Claim1 or-2, characterized in

that its pHis 10-between 10,1 and 10.5. 4. A solution according to anyone
of Caims 1 to 3, characterized in that it also conprises from0.015 to 4%
(wv) of-sodiumchloride.  5.. A solution actHfui ng to any one of Cains 1 ‘
to 4, characterized in that it conpri ses an .amount of -sodi umchl ori de that
is sufficient to 15 make it isotonic. 6. A solution according to any one
of Clai ms 1 to 5, characterized In t hat - i ELAMSo conprises a colorant. 7.

Cohpr orna onel o SIS BRER S 4D BBUAY P o on

conpr|5|ng the' dilu
characterized in thattGhandH0of anﬂmmblﬁgfﬁﬂnﬂ%ﬂirt@l&m%t@l\é of L8tk Of

bet ween 10. 1 and 10. 7 e hydroch] .0 " Process - -
g gﬁé]%lhgt%: rf‘Fe[dﬁQtth’t‘tH{e' sbé%ér%%%éﬁﬁj cart&inNsol uti on

according to Cla|m7 arac
has a pH of 13 &nd cdﬁiatwséememmmamtbosoa@ EMibMle, nBf meAsItHAR 2%,

hypochiorite_ . 25 9. g ﬁﬁ’gfé%%dl ng to Claim7 or 8, characterized in
that the said dllute h roc acid solution conprises 0.01-1 nol/Ilit

and preferably 0. 2A miutmm eceordingttpdBlaiht pefidrasieriged MREER 854 Pses 26W | r2
1}jED}~ - from 0.52% 10 2.03% (wiv) of sodium hypochlorite.
_ 3. A sqlution according to Claim 1 or 2, characterized in that its pH is
10 between 10.1 and 10.5.— - ‘
4. A solution according to any ‘one of Claims 1 to 3, characterized in
that it also cbmpi"ises from 0.015 to 4% (wiv) of sodium chlonde
5. A solution accordlng to any one of Claims 1 to 4, characterized in
that it comprises an amount of sodium chloride that i is sufficient to
15 make it isotonic.
6. A solution according to any one of Claxms 1 to 5 charactenzed in
that it also comprises a colorant,
7. A process far preparmg a sodlum hypochlorits disinfectant solutfon
" comprising the dilution of a concentrated sodjum hypochlonte
20 | solution, charactenzed in that the pH of this solution is brought foa
‘value of between 10.1 and 10 7 by addmg dilute hydrochlonc acid.
8. Process according to Claim 7 characterized in that the said
concentrated solution has a pH of 13 ahd comprises from 15. 70 to
 20.93% (wiv) of sodium hypochiorite. -
25 9 Process accordmg to Claim 7 or 8, characienzed in that the said
-dilute hydrochlcnc acid solution comprises 0.01-1 molflitre and
preferably 0.1-1 mol/litre of hydrochloric acid.
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