-1- DESCRI PTI ON AQUEQUS SOLUTI ON OF OLANEXI DI NE, METHOD OF PREPARI NG THE
AQUEQUS SOLUTI ON, AND DI SI NFECTANT 5 TECHNI CAL FI ELD The present invention
rel ates to an aqueous solution containing ol anexi dine, a nethod of
preparing the agqueous solution, and a disinfectant containing the agueous
solution. 10 BACKGROUND ART d anexidine is a conpound wi th high
bactericidal activity having the chem cal nanme 1-(3,4-dichlorobenzyl)-5-
octyl bi guani de. Research has been carried out into bactericides containing
15 ol anexi di ne hydrochl oride as an active ingredient (see Japanese Patent
No. 2662343, etc.). O anexidine has very poor solubility in water, and
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.an ol anexi di ne aqueous sol ution that contains ol anexidine at a
concentration of at least 0.10 (WV). Mre specifically, the 10 inventors
neutralized or alkalized, for exanple, a suspension of an acid addition
salt ofppizanexi dine with an aqueous solution of an alkali to obtain
olanexidine in the free form washed 4-he free ol anexi dine thoroughly wth
wat er POTRE@ESTt he acid that had fornmed the acid addition salt of

ol anexi di ne and the al kali sal torgifsl (fofsuemesiawci d, and t hen added the free
ol anexp@—né—x—]?calarﬁ,aqu.eaus_gLu" i i i Th eous solutijon

t hus ola Y r@f@persor?; & "™&¥%bl e so| uti on containing ol anexi dine at a -
concentratijo I nconpar abl y hi j#®licaak enky concentrati on attai ned by
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invention. INote that in JapanepsgBapgnt , various acids are 25
listed as acids that form acid|sag@ht i on salts wi th nmonobi guani de

deri vatiinseSstateirdiogiiconi ¢ aci d JiPs included anong them However, in
Japanegg YPCQLa@J};reJ}}%W 2662343, there is no specific nmention of a gluconic
aci d Sﬂ]| ol anexi di ne, and & such .a salt is isolated, and noreover

there isn A’,’ﬂi’agtéf‘°‘6§rﬁ'1"'é“ "‘f"“‘&e s0[09014A435 such a salt. 30 Furthernore, there
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foll ow ng aqueous sol utions, preparation nethods thereof, disinfectants
(or conpositions for disinfection), etc. 35 (1) An aqueous sol ution

cont ai ni ng ol anexi dine and at |east -3- an equi nolar anount of gluconic
acid, amgosubstantially containing neither an acid(s) other than gluconic
acid nor a salt(s) of the acid(s) (ig®., the acid(s) other than gluconic
aci d). BECTRBQUESY aqueous solution according to (1) above, wherein the
concentration of ol anexi di ne i sOo@ind (fr WBRBSKNW V). (3) The aqueous sol ution
accor dispg—t 2 tam%rve wherein the concentration of olanexidine is 10 to
20%(W,M)1 ?g@' {680 preparing the aqueous sol ution according to 10
any one, 9 ;\%) tthrough (3) aboy@PPlHoiant sindginwemteri zing or al kalizing an
aqueous Susp&nal Bn of an acid d@slignlan salt of ol anexidine with an aqueous
sol uti di*bf N%{‘I’i’('éﬁ‘kﬁflﬁfi to precipg @iEA]@_f%QJli d, washing the precipitated
solid wiih wateer, and then dig t shed solid | uconic acid
aqueous solution. 15 (5) The mfg,giés%%{;o I'::\ﬁ%'r Quznﬁ.?to"lﬁ:&?e \‘Kﬂ@?“éfn t he
neutralizatfon or alkalization lj$o¢ays! ed oft ®hperature of 20 to
30C. (6) A disinfectant contai iydih,d he aqueous solution according to any
one of 149 bhaedughaify3) above. 20 (7) The disinfectant according to (6)
above, mher gLl lelfnce di Si nfect anJPi S an aqueous preparation.
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(8) The disinfectant according to (7) above, wherein the concentration of
ol anexidine is 0.001 to 20% (WV). (9) The disinfectant according to (6)
above, wherein the 25 disinfectant is an al coholic preparation. (10) The
di si nfg@giant according to (9) above, wherein the concentration of

ol anexidine is 0.001 to 6% (WV). (1ll), The disinfectant according to any
one of PCAREQBESUgh (10) above, which further contains a polyal kyl ene
glycol. 30 (12) The disinfect arfidmgeoremsenio (11) above, wherein the
Concent_ﬁa.t_p?.n_g_f_t_he polyalkylene glycol is 0.5 to 10% (WV). (13) The
di si nf q‘;'[::q ;&Z?";:Tf’”“" "o (11) [ or (12) above, wherein the polyal kyl ene

gl ycol o] 1 yet hyl ene- poly caré a@@y@lﬂe@r‘bra pol yet hyl ene gl ycol .
35 (14) ﬁ ¥GF80%s sol ution co iomilgg ol anexi dine at a -4- concentration
of at ["Edfst|Name LBBT(AWIV) . ( 15) gmfRogI weppec acid for sol ubilizing

ol anexingisngadiiss: water. (16) A t rilizi ng an

obj ect, 5 gonprising contactin kti'ﬁ% Lag&ﬂ j%éell rlg‘1'1‘0?é Eiggi . of the
di si nfectant according to any mug t’lslrou (f%') ove. e of a
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ot herwi se indicated, expressed as a wei ght per volune percentage "%
(WV)", i.e., the weight (g) of each ingredient/100 nL of the aqueous
solution or disinfectant. Wien the disinfectant is an 15 al coholic

prepar afghon, the concentration of alcohol in the disinfectant is expressed
as a volune per volune percentage "%g¢V/V)", i.e., the volume (nL) of

al cohol7CTRERUESTOf the disinfectant. Mreover, in the specification and
clainms, the 20 concentration ofidd &nwRMg$iene means the concentration of

ol anexigzReta_terms of - e formin an aqueous solution or. in a

di si nf gglan mstYh' g.h I's det ermi hed by measuring the amount of free

ol anexi di nel I e aqueous sol (ARRIL G td peAn L BeRERT by hi gh- performance

Int
li qui d 'CRFofBt8YFaphy. 25 DETA|USERIESCRI PTI ON OF THE | NVENTI ON  Aqueous
Sol ut i dh'?FhiEesféieritt i nvent i on |quzonirdES Takadg¥eous sol ution containing

ol anexiidizneaatsssa concentrati on |if; dl,) 83561 30n2PPr A MRkl %,9- %W V) in
terms of friee ol anexidine. The|pAQLEAUS MY E‘JEhQ,n ) ‘i{%(a_s"?_veggkg&lb;?nt ains
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at | east approximately 0.1% (WpMggalzanex! di ne, erefére can be used
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t he objwersi|sesofhGhiidi Ng di sinfgetants that are diluted at the 35 time of
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di sinfectant having a relatively high ol anexi di ne concentration fromthe
aqueous solution of the invention, there is no |longer any risk of the

ol anexi dine precipitating out in the obtained disinfectant. It is

pr ef er ahles t hat the ol anexi dine concentration 5 in the aqueous sol ution be
about 0.1 to 20% (WYV). As described gmbove, by sol ubilizing ol anexi di ne,
whi ch iRCTREAUESTsol uble in water, the aqueous solution of the present

i nvention has an outstandi ng aBPamfeetyemistiey that for the first tinme it can
be stably used in various forns of pharmaceutical preparations such 10 as
| i qui ds;-andointments O anexi dfHeFdho GI0ABBBAY having the chemical name
1- (3, 4- g Cﬁff,l\‘»l:g %’?f??_r\,!ugs_ - act ylibi guani de_represented hy the follow ng
formula (1) u,,dERu, _(mézedj;ig,,;{; nol| CH2 -NH G- NH G- NH- - CH2~ CH3 (1) 15 An
exanpl e of ajl?htef:tiﬁﬁah&$odife@mﬁ fior dissolving olanexidine in water at a
concentratiQﬁth@f;iﬁmﬁeﬁgﬂgga’%ut 0.1% (WV) is to nmake at |east an

equi nol ar ﬂg@ﬂa&n "ﬂdtugggkc acid, preferably 1 nole to a slight excess of
gl uconi ¢ aclpmiigaey. o gentdfbothhe | ol anexi di ne, coexi st with the ol anexi di ne.
I'n such-—an [HapREAYma B3t | on | cont aj ning ol anexi dine and at | east an

equi mol'‘4t alf Qﬁ&ﬁmﬂ?”BTﬁ@ﬁHicn$§id, t he ol anexi dine and the gl uconic acid
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acid salt of ol anexidine may coexist with free ol anexidine and free
gluconic acid. 25 Furthernore, it is preferable that the aqueous sol ution
cont ai ni ng ol anexi di ne and gl uconic acid substantially contain neither an
aci d otgpgesthan gluconic acid nor a salt of the acid (i.e., the acid other
than gluconic acid). Mre specificallys it is preferable that the
concenthGERREQVEST any acid other than 30 gluconic acid and an salt of the
acid (i.e., the aC|d other thanmwﬁ¥@GWﬁM@N@®|d) |n t he aqueous solutlon be
not nor Zxspe :

aci d" -@s A I ulh . i {

ions i o n ﬁr:ugf% |ac t&cnl utiaon I:'am')l es (')f/ "sal 1 Of the acid 0dther t han
gl uconi ¢ ac el R peps ALY addli ti on sal4 of the dcid, such- as a salt with
an i nor'gani Eorhaseeral ewggofatomey g kal i metalvsalt such 5 as a sodiumsalt or a
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Solution De'h‘ ﬁbértﬁﬁﬁh’ )referable nmet hod of preparing an aqueous
solution that contains olaneX|jine and gluconic acid, and substantially

contain neifther an acid other than gluconic acid
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15 nor a salt of the acid (i.e., the acid other than gluconic acid).

A anexidine is generally obtained as a crystalline acid addition salt such
as a hydrochloride. Therefore, the acid addition salt such as ol anexi di ne
hydrochloride is first suspended in water, and an al kali such as a sodi um
hydr oxi de or a 20 potassi um hydroxi de i s-1hen added to the suspension in

the form of the alkali itself or in the formof an aqueous al kali ne
solution to precipitate free ol anexi @ERERIFhEManount of an alkali to be
added is such that free ol anexidine can be precipitated, i.e., such that

the suspension is neutral or al kaline. For 25 exanple, the anmount may be at
| east an equi val eAQUEGUAtIQIFTHONt G ORNEKIDANE] ngeTHI® a6l drepEikiN®n salt of
ol anexi di ne. After the i Lt e mxture is stirred for about 1
to 5 hours at about 0C ?%ﬁﬁggﬁgﬁghpéégQQﬁdﬁ' g&éfgﬁ§ﬂﬂgﬁcgﬁ8ﬂt 20 to 30C, :
and nore preferably at a tenperature in the vicinity of 30 25C. In the
present invention, the alkali may %p an_inorganic base or an organi c base
such as those previously nentionedrgﬁﬁﬂiﬁﬁﬁﬂﬁgg£%ee ol anexi di ne solid
precipitated by tire ahewent reatdiibonl selitdered saf hquand iss1\waghgd with

water to renvwg.the acid that fornmed the ol anexidine acid addition salt
and a salt OO R HESy he BEKMG CTAPEEPavEthithG WHIRROWAL er, t he

solid is resuspengednina aisahiveptafiichodntahe! tnd SAGAE Shitersd of f,
and is_rewashed with water, and it is preferablfe to repeat this procedure
once orYeveral tines. Additionally, if desired, free

BACKGROUND ART

Olanexidine is a compound with high bactericidal activity
having the chemical name 1-(3,4-dichlorobenzyl)-5- octylbiguanide.
Research has been carried out into bactericides containing

15 olanexidine hydrochloride as an active ingredient (see Japanese
Patent No. 2662343, etc.).

Olanexidine has very poor solubility in water, and hitherto
known salts of olanexidine are alsc poorly soluble in water. For
example, the solubility at 0 °C of olanexidine hydrochloride in

20 water has been measured to be less than 0.05% (W/V), and the
solubility of free olanexidine is a further order of magnitude
less than this. Consequently, sufficient bactericidal activity
cannot be expected of an aqueous solution merely having
olanexidine dissolved therein, and moreover, depending on the

25 conditions the olanexidine may precipitate out.

In the case of making an aqueous preparation of olanexidine
in particular, to make the concentration of the olanexidine
sufficient for exhibiting effective bactericidal activity, and to
reduce the possibility of the olanexidine precipitating out, it

30 has thus been considered necessary to use a dissolution aid such

as a surfactant.

DISCLOSURE OF THE INVENTION

It is an object of the present invention to provide an

35 aqueous solution that contains olanexidine at a concentration



5 ol anexi di ne of high purity can be obtained by dissolving the solid in a
sol vent such as an al cohol, and adding water to the solution to
precipitate crystals of free olanexidine. If the acid that formed the acid
addition salt of the ol anexidine and a salt of the acid and the al kal
substantially remain, then the 10 ol anexidine in the aqueous sol ution may
return to the poorly soluble original salt. Specifically, the residual

amount of tRBI&E¢Enthdp Eehiket arhefdbanexd diaaeecact daddiftfieen, sahd and a
int eous solution of the invention

It of th j d th | kal.i
?S pr gf er agfn?)%\o éalnf‘os rsfg?]gf? h”%ne%u?tfgc."ggg% ERFF P Forore ednplanexifitice

case of neutvehiati nghdghat&atdrzd g iang Us RERSIa@A L 9bn Ahaid @hBeeof, and

hydr ochl ori e yﬁ h19ntag$eous sodi um hydroxi de solution, it is preferéble

that the reStauatcEEHulPEHFbHite tOSNE SRR iSOAULHOR heoT #qeemRessoiait i on be
not nor & t har abiein fRcA%% (W V). 20 Next, the solid obtained above is added
to an aqueous gl yconic acid, solution, or an aqueous gluconic acid solution
is added to the SUFiRFSS5RE LREEHiSRSucarrsedtquty edtenhbyeesshechagueous

sol ution of atheid rﬁr@nbb@ae%-&ec,oahai e 1180 oy sGap.pe; carried
out at room tenperature, but 'heating nayq%élggEa??%égééﬁﬁ:lgsng%ﬁPfgh. The
concentrat i Bf ofanGrddagRedtidcoufl wednttomcitditsobutabms uslethezadibe swia abl y

sel ect ed sOchbOBh@EBSitibRCAANEOUS $0bUfd O nt aj at | east_an equi nol ar
anount, _ speci fically, a%ou; 110 1blinnp%§deq% uconreT %?%ﬁﬁﬁr%%ﬁle of
free olldhexidveietars peubdebizacherendkalized, for example, a suspension of

an acid addition salt of olanexidine with an agueous solution of
an alkali to obtain olanexidine in the free form, washed the free
olanexidine thoroughly with water to remove the acid that had
formed the acid addition salt of olanexidine and the alkali salt
15 of the acid, and then added the free olanexidine to an agueous
gluconic acid solution. The aqueous solution thus obtained was a
stable solution containing olanexidine at a concentration
incomparably higher than the concentration attained by dissolving
free olanexidine or a salt of oclanexidine with an acid other than
20  gluconic acid in water. With such an agusous solution, it was no
longer essential to use a surfactant. Based on these findings,
the present inventors carried out further researches and
- accomplished the present invention. |
Note that in Japanese Patent No. 2662343, various acids are
25 listed as acids that form acid addition salts with monobiguanide
derivatives, and gluconic acid is included among them. However,
in Japanese Patent No. 2662343, there is no specific mention of a
gluconic acid salt of olanexidine, and no such a salt is isolated,
and moreover there is no disclosure of a solution of such a salt.
30 Furthermore, there is no suggestion regarding the sclubility of

such a salt in water.

Specifically, the present invention relates to the
following aqueous solutions, preparation methods thereof,
disinfectants (or compositions for disinfection), etc.

35 {1} An aqueous solution containing olanexidine and at least



.30 The aqueous gluconic acid solution used in this step can be prepared by
di ssol ving gluconic acid itself, or can be prepared wusing a gluconic acid
precursor that changes into gluconic acid in an agueous solution such as
gl uconol actone. As described earlier, if any acid other than gluconic acid
or a salt of the 35 acid (i.e., the acid-gther than gluconic acid) is
present, then -8- the ol anexidine in the aqueous solution of the present

i nvention #&dyedwmalarpaoeunt sdl ghheortt daaddi thanswadttantandlpence when

preparing thg, g - ic acid solution, it is desirable to renove
bef or ehand ani ons ?%Eagkgﬁggfﬁﬁgcﬁgﬁgf(%Qgﬁiégapd%‘“ﬁFHF§a§1§H&F’§Ye
produced fromatildefotheractiys)gl(icen) ctlaciadiang) tdaier FA¥Nf §THRdnizal t, and

salts of su%gh%nions with cations (such as sodiumions, potassiumions
etc.). in thé aqueous solution, such that such ions and salts

substanti al |y do (@it Themaiiledus tRE uta6H e @G0B C (BCIbhov@l UlhORs i AS
descri bed egélier, t he Qﬁpgggerable,extent of the r%nnval is such that
aci ds ot her “tha " GruEBht i @LaR8=E3HS 167 Osdicke A4S W/ ¥hmin in the

aqueous  sol ution(Bt TheCOREERIS ald10R16H A%lo MRE tHah Rhet0- Q5% LW V) .

The above procedure gives an aqueous sol ution containing ol anexidi ne and
gl uconi ¢ acttf SHNFERLRREHGR il PyaBBRIGiN g 18 heiilfer(WdN)aci d ot her than

gl uconi ¢ acid nor(g sakbtebdtde pﬁf%.bgrin%_ hﬁq@%@%éss&%irﬁﬂi% ghalfed,
remains in a clear transparent state at room enperature 1or a | on t1ine
even i f1% hePRyY SExPdi ) doirsent (3l | droves apppoksimed elept28% £3Md)o n t er s

of free alkalizing an aqueous suspension of an acid addition salt of
olanexidine with an aqueous solution of an alkali to precipitate
a solid, washing the precipitated solid with water, and then
dissolving the washed solid in a gluconic acid aqueous solution,
15 {5) The method according to (4) above, wherein the
neutralization or alkalization is carried out at a temperature of
20 to 30°C.
(6) A disinfectant containing the aqueous solution
according to any one of (1) through (3) above.
20 {7} The disinfectant according to (6) above, wherein the
~ disinfectant is an aqueous preparation.
(8) The disinfectant according to (7) above, wherein the
concentration of olanexidine is 0.001 to 20% (W/V).
(2) The disinfectant according to (6) above, wherein the
25 disinfectant is an alcoholic preparation.
(10) The disinfectant according to (9) above, wherein the
concentration of olanexidine is 0.001 to 6% (W/V).
(11) The disinfectant according to any one of (6) through
{10) above, which further contains a polyalkylene glycol.
30 ' (12) The disinfectant according to (11) above, wherein the
concentration of the polyalkylene glycol is 0.5 to 10% (W/V).
' (13) The disinfectant according to (11} or (12) above,
wherein the polyalkylene glycol is a polyethylene- polypropylene
glycol or a polyethylene glycol.

35 (14) An aqueous solution containing olanexidine at a



ol anexi dine. 20 Disinfectant The ol anexi di ne aqueous sol ution of the
present invention described above contains at |east about 0.1% (WYV)

ol anexi dine, and thus exhibits effective disinfectant and bacteri ci dal
action, and hence is useful as a disinfectant. For exanple, the 25

ol anexi di ne aqueous sol ution of the present. invention described above can
be used as a disinfectant as such. Alternatively, the ol anexi di ne aqueous
sol uti on cafopeemaRtidnned ah lxgpueo0s 1pr eparation by diluting it with

purified water, f.or anpl e, _can h de intqg_an, al coholic preparation
by 30 diluting wi ISR %éhgﬁu%%hcglgt Egﬁo??lq%sléﬁrzbbﬁrfblﬁne&ﬂdW?hln
denat ured aledbbéol, and if necessary with a purified water. Moreover, the

ol anexi di ne aqueo sal ution .can be nmade nore viscous using a thickener or
the |ike and can lr(lﬁ@s(ybé“er‘?g‘fig ‘?ﬂt SNLELELBY O iSdisridd b aracbdpaRt i vel y,

et hanol § or cdinsitéiens icontect 119y ﬂH@eobhéétQ@ﬂjp%naégféhﬁf%%iQﬁpﬁﬁ@ﬂ&%“ﬁk@e

aqueous sol ytion, thus naking the ol anexi di ne aqueous solution into a
quick-dryinélsﬁ?QEQHQ¥§t§ﬁ?of¢kﬁg(ﬁﬁnaﬁé P et @)t bhhewah bdsh abeud ck- acting
bactericidal effe¢t7dusd oft Beqss Nl andngods SUst itBegnoffcfn%Ctof ?6?“6 to

the ol anexi dine. Furthernore, the ol anexidine aqueous sol ution of the
present i nvERFPHH cld! bePaseddodisanyechiaherf starbiidatguind preparati ons
as descri bed above but also in disinfectants in

10 In the specification and claims, the concentration of each
ingredient in an aqueous solution or disinfectant is, unless
otherwise indicated, expressed as a weight per volume percentage
"% (W/V)”, i.e., the weight (g) of each ingredient/100 ml. of the
aqueous solution or disinfectant. When the disinfectant is an

15 alccholic preparation, the concentration of alcchol in the
disinfectant is expressed as a volume per volume percentage “'%
(V/V)”, i.e., the volume (mL) of alcohol/ 100 ml. of the
disinfectant.

Moreover, in the specification and claims, the

20 concentration of olanexidine means the concentration of
olanexidine in terms of the free form in an agqueous solution or
in a disinfectant, which is determined by measuring the amount of
free olanexidine in the aqueous solution or disinfectant by high-
performance liquid chromatography.

25

DETAILED DESCRIPTION OF THE INVENTION

Agueous Solution

The present invention provides an aqueocus solution
containing olanexidine at a concentration of at least
30  approximately 0.1% (W/V) in terms of free olanexidine. The
aqueous solution of the invention contains at least approximately
0.1% (W/V) olanexidine, and therefore can be used in the
manufacture of various forms of disinfectants in accordance with
the objective, including disinfectants that are diluted at the

35 time of use. Moreover even in the case of preparing a



.other. suitable forns. Exanples of forns other than liquid 10 preparations

i nclude ointnents, creans, gels, foans, aerosols, scrubs and so on. These

forms can be prepared by using commonly used suitable carriers. The

ol anexi di ne concentration in the disinfectant of the present invention is

preferably adjusted to be 0.001 to 20% (WY) 15 in terns of free

ol anexi di ne. ‘Wen the disinfectant of the present invention is an

al cohol i ¢ pPepriRGtentobrained Fplativelngiidh withesitialec ochobentratdemat ur ed

al cohol , thergacties ighdal s efdeat; f I . (spsecifically,, ethanol,

i sopropanol , etc.) (?SIH be expggtilg gghg%@m%%?&éﬁé’ hginecl‘”ée tlﬁe%o]n%régneirr ation

of the ol an@Rydfifk @dnthe okarducdedne\Wescigicadishndec tiantchef obheli present

invention ig;ahralicoholi re igon, the o]l anexidine concentration.in

the disinf Ieét antéaél s gr efl(ezcr g§| g%égoﬂ%ﬁ 6glfttl6h%°o FAR ieEntLgbiont he

al cohol Tonéenthatdqweoia stbrtdicsi bbeshamt 0.9 poefes abd v)aboad R driBeganme

as that of ef oI]O Blggs'nf.ecti En I%r abo%t, 70,to 85% (VIV)., If

desired, a poryal Kyl ene gt yeor % &hBex it He " Niahets t(RPOLHe SAL W dat ant of

t he presentwabsentihenaghdeid isenuafioa opathlderkene ohysali chonhdean

di sinfectant of th ﬁr eaent i nvent|on 30 pr oduces the surprising effect of

further redum%@albcﬁf. TH 2F¥FTEEES SHCRi ERdutt e bheadist tHE@hAEL 61 hdal

,ac][ Lvity. %-}Sf 'ﬁeﬁx?ﬂp‘lﬁ@ﬁildﬁs F:—B@mﬁ’gdvﬁ’ag%ﬂé)ﬂrﬁﬂi@ugic}’&lﬁ|pr'e?;§h:5_?_ﬁons such

Pol yet i eng: PRl JRLEPYLS"S: flgs and polyethylene gl ycols. e

Olanexidine is a compound having the chemical name 1~-(3,4~-

dichlorobenzyl)-5-octylbiguanide represented by the following

formula (1).

Cl
NH NH
1l il / \
Ci CH, —NH —C—NH——C—NH——CH,=—CH, (1)
15 An example of a preferable means for dissolving olanexidine

in water at a concentration of at least about ©.1% (W/V) is to
make at least an equimolar amount of gluconic acid, preferably 1
nole to a slight excess of gluconic acid per mole of the
olanexidine, coexist with the olanexidine. In such an agueous

20 solution containing olanexidine and at least an equimolar amount
of gluconic acid, the olanexidine and the gluconic acid may form
a salt, or the two may exist in the free form, or the gluconic
acid salt of olanexidine may coexist with free olanexidine and
free gluconic acid.

25 Furthermore, it is preferable that the aqueous solution
containing olanexidine and gluconic acid substantially contain
neither an acid other than gluceonic acid nor a salt of the acid
{i.e., the acid other than gluconic acid). More specifically, it
is preferable that the concentration of any acid other than

30  gluconic acid and an salt of the acid (i.e., the acid other than
gluconic acid) in the aqueous solution be not more than

approximately 0.05% (W/V). Here “acid other than gluconic acid”



type .thereof (nolecular weight, polynerization degree of ethylene 35
oxi de, polynerization degree of propylene oxide, etc.) can be -10- suitably
sel ected fromcomonly used types in accordance with the form and
application of the disinfectant and so on. For exanple, preferable
pol yet hyl ene- pol ypropyl ene glycols are thase having a pol ynerization
degree of ethylene oxide (EOQ 5 of about 10 to 300 (especially, about 15
to 200), an@eanpoh ysnbStzateontidegrdenotl prapyd eredoxhse (Ridel BRMge) to
100 (especi; Y out 15 to_ 70).. Preferable polyethylene glycols are
t hose havin&aggn%?ggh% ueé%?dﬁp' %Boo HEUPA660°T A 5t PEulhe i 3cist etbeabl e
pol yal kyl enghghyghbilcdrs.caatdpoiryatdiel page padyipriepyLene &f ¥eRl i 4h &,
polynerizatggnade ree.%% EQ of abqut 15 to 200 and a pol yneri zatl on degree
of PO of ab8it? 15 %t &#0. FFhH ' WANMC BRSEhet (blryaPkylewel glofed! sakldetatan
be sui tabl yasssl satiash isalaceordlaneaseitin LA f ahmaanth ARPILGaHT 00 Of the 15
Y,

disinfectanta fhe %Pncentratipn of ol anexi dine and so on. ner a t he
pol yal kyl en& b yTHIE & SuSREC I WhPaBE B5ed Ragresivbneehts i eduoinabout 0.01
to 50%’ ( WV)saJLﬂ,_ tc!ile = &nﬂ&@f&@@alt@ng sgi@fvﬁrt@lblfa)ll gptgéﬁ co'bgsteo 1%912/0 SWV) '
I f desired, additives commonly used in preparations UcH as 20 %¢ I"nary
li quid prephFd§ghE. A NG neethaiand he, | pke diar, bpicslirtegbley haddbthite t he
di si nf ect angy; 9fn 4,18 pesent . .4 hon. insofar as it does not adversely
affect the d%ssolLni%@%ﬁ%fn{rléggyyblgﬁlne’ Ry latite o, B

10 dibenzylethylenediamine; and so on.

Preparation Method of the Aqueous Solution

Described below is a preferable method of preparing an
aqueous solution that contains olanexidine and gluconic acid, and
substantially contain neither an acid other than gluconic acid

15 nor a salt of the acid (i.e., the acid other than gluconic acid).

Olanexidine is generally obtained as a crystalline acid
addition salt such as a hydrochloride. Therefore, the acid
addition salt such as olanexidine hydrochloride is first
suspended in water, and an alkali such as a sodium hydroxide or a

20  potassium hydroxide is then added to the suspension in the form
of the alkali itself or in the form of an aqueous alkaline
solution to precipitate free olanexidine. The amount of an alkali
to be added is such that free olanexidine can be precipitated,
i.e., such that the suspension is neutral or alkaline. Fér

25 example, the amount may be at least an equivalent relative to the
acid forming the acid addition salt of olanexidine.

After the alkali addition, the mixture is stirred for about
1 to 5 hours at about 0°C to room temperature, preferably about 20
to 30°C, and more preferably at a temperature in the vicinity of

30 25°C. 1In the present invention, the alkali may be an inorganic-
base or an organic base such as those previously mentioned.

Next, the free olanexidine solid piecipitated by the above
treatment is filtered off, and is washed with water to remove the

acid that formed the olanexidine acid addition salt and a salt of



.ol anexidine in water. Exanples of such additives include preservatives,
noi sturizers, thickeners, nonionic surfactants 25 other than pol yal kyl ene
glycols, cationic surfactants, antioxidants, perfunes, colorants and so
on, and also include other bactericidal disinfectants and nedicinal
agents, etc. Note, however, that it is desirable to avoid the additives
that are likely to forma poorly soluble acid addition salt wth 30

ol anexi di nethguetichgndciilils @tied .t aftad weehing acitth andesal tie alo1igueh

acids, in I ci.tric_acid hosphoric¢c acid, and salts thereof, etc.

Exanpl es ofg%%%géﬁégsgréét%v%é?ﬁ%ﬁﬁ 888 P2 oXERz of 8 %ﬁﬁ%?'%&iF%F%déﬂ@% as

met hyl p-oxyb@nﬁwa&a@sbeunith(wﬂ¢bePZ@@i$UﬁE@ p@éff&éﬁmé t@-@éﬁ?@ﬂ&ﬂﬁk@, and

chl or hexi di | uconate. -11- Exa es of the noisturizers include

pol yhydri c gf%‘%%&oﬂrf SUCh 35 %er‘fc?ﬁﬁ‘ﬁgﬁém%T yc%ﬁ?lﬁ%@éﬁdﬂg&ééi%ﬂf%lrﬁéilryéf-’ﬁ?l ene
l'ycol &nd obhwyeeidine sy nhigt ighrTRGr 68® | 1RC WAtk 1 eAPOH NS SHGIN@St he

gayboxyneth%%ﬁﬁilulose ﬁnd hydroxygropylcellulose; nat ural 5 nacronol ecul ar

conmpounds s ShEctPAVERhiTWEaRS 8hidioPhedd ardmdimagwater to the

pol ysachhar s@est sdic ftoaPré@iﬁﬂa@e, C@Q’E‘éf_so|Qfa'f§_ieexc)ﬁréﬁ&{i;di?1@q f tt)‘xeag{!:g(fl
esters such _as glycerol triisooctanoate, isopropyl palmtate, isopropy
nyri state ahtPbolidrdesi Fhe Baifblaseibion althiofk sher elanmiiddsewan@dra seilabl e

pol yners  19r sueh 23 cCARBOXWY 141 1ROk £1G8h L URORL G WahE,- $pL ubl e
macr onol ecul ar conpounds, povi dones and pol yvinyl ~al coHol's.

10 olanexidine in the agueous solution may return to the poorly
soluble original salt.

- Specifically, the residual amount of the acid that formed
the olanexidine acid addition salt and a salt of the acid and the
alkali in the aqueous solution of the invention is preferably not

15 more than about 0.05% (W/V). For example, in the case of
neutralizing or alkalizing a suspension of olanexidine
hydrochloride with an aqueous sodium hydroxide solution, it is
preferable that the residual sodium chloride concentration in the
aqueous solution be not more than about 0.05% (W/V).

20 Next, the solid obtained above is added to an aqueocus
gluconic acid solution, or an aqueous gluconic acid solution is
added to the solid, and the mixture is stirred, whereby the
aqueous solution of the invention can be obtained. This operation
can be carried out at room temperature, but heating may be

25 carried out as required. The concentration of the agueous
gluconic acid solution used can be suitably selected so long as
the aquecus solution contains at least an equimolar amount,
specifically, about 1 to 1.1 moles of gluconic acid per mole of
free olanexidine to be added thereto. |

30 The aqueous gluconic acid solution used in this step can be

| prepared by dissolving gluconic acid itself, or can be prepared
using a gluconic acid precursor that changes into gluccnic acid
in an aqueous solution such as gluconolactone. As described
earlier, if any acid other than gluconic acid or a salt of the

35 acid (i.e., the acid other than gluconic acid) is present, then



.Car boxyvi nyl polyners are macronol ecul ar conpounds obtai ned by

pol ynmeri zi ng carboxylic acids such as acrylic acid or nethacrylic acid,
and generally, one having a nol ecul ar wei ght of about 15 1,000,000 to
3,000,000 is used. Exanples of cellulosic water- sol ubl e macronol ecul ar
conmpounds include methyl cel lul ose, ethylgellulose, hydroxyethylcellul ose,
hydr oxypr opyl cel | ul ose, carboxynet hyl cel |l ul ose and
hydroxypropVhﬁe@i@nQXﬂdiubo$n tﬁé«aqubeasoéoldﬁiomOBEOﬂhé:pﬁéé%@@tﬁﬁﬁéhﬂﬂdﬁﬂ

t han 20 pol kyl l.ude | aci d di et hanol am de, coconut
oi | fatty a%:ﬁlgg dllglgﬁaa%o?ég dseOl dEohtt o‘?cfk%ftdﬂ”ysﬁﬁd ang, RS8R EM de,
lauric aci dpmp@rmprtmaaqh@asnsj@lu@bm@ &&idl sJTOROLSOPIORENALAM &S RY M
kernel oil E@%&y Hg ethanolanlde and pol oxyeth | ene coconut oi
fatty aci d nonoet hanola a%”@(éﬁpges‘:@fo@fx’éhleaﬁl diicisigr faes aﬁ‘ﬁ%)

i ncl ude @a | aheyl aredlpmﬁhybdaﬁﬂd‘ztﬁ a@xdeornel aloyl oeh ARt Nyl A/ BRq o%l

etc. Exanples of other bacter|C|daI di sinfectants that can be m xe mnth

t he d|5|nfe@?¥n ot & e Bre%&ﬁusﬁlﬁ§eﬁ§|%ﬁphl@ﬂl@dé witth faadtiane b@m@knaan dal
di si nf ect anksdi@ndi pReNpbtgsPact ebhsi dal tclhdltﬁg” % %otlgtx,i les, of
i SFn n

ot her nedic nts that can be bl ended |nto ecta 'he” present
i nvention i Ed@“ﬂbé&PSaﬁ@%ﬁﬁéﬁﬁc§UbSW®@b@dd§tdpcmamgxmadnemncbmélcal

Anal goa] ¢5) ant L pnl ool SoRLe B BOTETen MURSPREESHIER fpet et 1%ur ugs,
keratol%ﬂl Cgregﬁﬁﬁhhetgﬁtﬁ@t of] zhe removal is such that acids other than
gluconic acid and salts of such acids remain in the agueous
solution at a concentration of not more than about 0.05% (W/V).
The above procedure gives an aqueous solution containing
olanexidine and gluconic acid, and substantially containing
15  neither an acid other than gluconic acid nor a salt of the acid.
The aqueous solution obtained remains in a clear transparent
state at room temperature for a long time even if the olanexidine
concentration is approximately 20% (W/V) in terms of free

olanexidine.

20 Disinfectant

The olanexidine aqueous solution of the present invention
described above contains at least about 0.1% (W/V) olanexidine,
and thus exhibits effective disinfectant and bactericidal action,
and hence is useful as a disinfectant. For example, the

25 olanexidine agueous solution of the present invention described
above can be used as a disinfectant as such.

Alternatively, the olanexidine aqueous solution can be made
into an aqueous preparation by diluting it with purified water,
or, for example, can be made into an alccholic preparation by

30 diluting with an alcochol such as ethanol, isopropanol, or with
denatured alcohol, and if necessary with a purified water.

Moreover, the olanexidine aqueous sclution can be made more
viscous using a thickener or the like and can thus be made into a

viscous disinfectant. Alternatively, ethanol for disinfection or



. The disinfectant of the present invention has a broad anti bacteri al
spectrum for various mcrobes. For exanple, the disinfectant has an

ef fective bactericidal and disinfectant action on grampositive bacteria
such as Staphyl ococci, 5 Streptococci, Enterococci, and Listeria and
Propi oni bacterium spp; and gram negati vegbacteria such as Escherichia
coli, Shigella, Salnonella, Citrobacter, Klebsiella, Enterobacter,
Serratia, PEbeelisie Menghaeidded Yer shai @landtidioe Resudeneoastion, thus

Aci net obact gL ; Nei.sser mophi | us, an act eroj des spp 0 The

di si nf ect antglé}rg% tﬁ%s og%h%nE T APUERET osnoqfugrlo{}i Hﬁto %l?é’ﬁc§§éi‘§ﬁjfrll%enza
virus with ébvBlipeantunbat icarubedekpetent o Wikt SoottierspesiskARdEdngvi r us,
and Vesi cul matjtis_virus, and , has antifungal action on yeast-Ilike
fungi such géc%%d:lléfgtlssgge(:b% 58051&%59%@631‘%1' n‘gﬁg,a aFtaineR s bifrces
cerevi sitae. ddé fihehdi silafecidine.of the present invention neans an agent

that can be w del qﬁed for the purpose of killing, decreasing, or
controlling etc. 'iiﬁﬂmﬁ?cr L1aneKidEng RBEoyEssrlebn sovbe The

di si nf ect anprederithanpeasest dawest 1984 &t Rty 1 R0 A SN gkdﬁlq@if}fi
disinfectant activities by contacting an objeCt containing the m crobes
with an ef fRETRI/EEMBTINES odfetHdbedi ahoifedidnelscoht atitdingepbanbesirar e not

particul arl ythdidiadablanthSRECT i GuPaBles Hherael | JET i on,
spr ayi n%, bed bathing etc. Exanpl esﬁof t he %%[F%cote@ﬁeﬁcp%lgd%k#n and/ or
hands df’ 25PECRAKMACBE ancihde ofbdineals equigament gelay dicamisesaebatdirsoons,

scrubs and so on. These forms can be prepared by using commonly
used suitable carriers. '

The olanexidine concentration in the disinfectant of the
present invention is preferably adjusted to be 0.001 to 20% (W/V)

15 in terms of free olanexidine.

When the disinfectant of the present invention is an
alcoholic preparation obtained by diluting it with an alcohol or
denatured alcohol, the bactericidal effect of the alcohol
(specifically, ethanol, iscpropancl, etc.) can be expected as

20 well, and hence the concentration of the olanexidine can be
reduced. When the disinfectant of the present invention is an
alcoholic preparation, the olanexidine concentration in the
disinfectant is pieferably about 0.001 to 6% (W/V). In this case,
the alcohol concentration in the disinfectant is preferably about

25 the same as that of ethanol for disinfection, i.e. about 70 to
85% (V/V).

oo

If desired, a polyalkylene glycecl can be further added to
the disinfectant of the present invention. Addition of a
polyalkylene glycol to the disinfectant of the present invention

30 produces the surprising effect of further reducing skin

.irritation without decreasing the bactericidal activity.

Specific examples of the polyalkylene glycol include
polyethylene-polypropylene glycols and polyethylene glycbls. The
type thereof (molecular weight, polymerization degree of ethylene

35 oxide, polymerization degree of propylene oxide, etc.) can be



furni.ture, articles and so on. Therefore, the disinfectant of the present

I nvention can be suitably used for disinfecting skin/hands, skin subjected
to surgery, skin wounded, nedical equipnent, operating roons, 30

si ckroons, furniture, equipnent and other articles, etc. Mreover, the
aqueous sol ution or disinfectant of the -Ju-esent invention may be used by
inpregnatin% Lt 1n a base fabric. Exanples of such base fabrics include
cotton wool SUgheRey Ssadseted Repm swenntyotdes] tyowmel 3o atdierdaaket Astanthes o

on. Usabl e sdeh Qﬁﬁg- FLCS bg. r-deco sabl e or
non-mater-deconp%ggble.l?%gp&EﬁEgg%g @#gﬁﬁﬁ?ﬁﬁﬁvéwgﬁ %11 -aqueous sol uti on
of the present inVentéxnias Rréfamd Lleapdl peictEidnal-ps Pest spiMenand) gxHi Hi t s
a rapidly appeafj - ng-l astjng bactericidal activity.

Fur t her nor e?Elghgl(g%u%%%slﬁgo%tﬁc?lé%ﬁ%zelé?’% SEHBFEE 8% et SiiegRxefand3)di ne
concent rat i 6f, abawd ldanot B8 besrziconedyf aibaut Q8Bgtbi 70 ) Margoyer, the
agueous so | i cel.lent in terns. of safety because of its |ow

i (rqri tative Eﬁ%ﬁ%(lizcs:atg)régpg??r[eees Or}l RTSBH 0% tRe (Bguefuabrotsbf ute ddthas

no probl ens (ekpdcicdllgr, abdet 15 Hcaghe, @&@f@@@biéuﬁbly%%ﬁyi%nQQ%L gsl 019
h t he advan

reparation Fur.t hernore he aqueous sol uti on al'so has tage of
br ep ha

bei ng nonco.rrosé? VEVIRGdAaptee Hat BElohE e 299e80f BRO@M -si nfecting rmetallic
nmedi cal eqUIanntA @itichdarly preferable polyalkylene glycol is a

10 polyethylene-polypropylene glycol with a polymerization degree of
EO of about 15 to 200 and a polymerization degree of PO of about
15 to 70. '
The amount of the polyalkylene glycol added can be suitably
selected in accordance with the form and application of the
15 disinfectant, the concentration of olanexidine and so on.
Generally, the polyalkylene glycol, if used, may be used at a
concentration of about 0.01 to 50% (W/V) in the disinféctant, and
preferably about 0.5 to 20% (W/V).
If desired, additives commonly used in preparations such as
20  ordinary liquid preparations, ointments and the like can be
suitably added to the disinfectant of the present inventicn
insofar as it does not adversely affect the dissolution of
olanexidine in water. Examples of such additives include
preservatives, moisturizers, thickeners, nonionic surfactants
25 other than polyalkylene glycols, cationic surfactants,
antioxidants, perfumes, colorants and so on, and also include
other bactericidal disinfectants and medicinal agents, etc. Note,
however, that it is desirable to avoid the additives that are
likely to form a poorly soluble acid addition salt with
30  olanexidine, such as acids other than gluconic acid and salts of
such acids, in particular citric acid, phosphoric acid, and salts
thereof, etc.
Examples of the preservatives include p-oxybenzoic acid
esters such as methyl p-oxybenzoate, ethyl p-oxybenzoate and

35 propyl p-oxybenzoate, and chlorhexidine gluconate.



BEST MODE FOR CARRYI NG OQUT THE I NVENTION Followi ng is a description of
preferabl e exanpl es, preparation exanples and test exanples of the present
i nvention; however the present invention is not limted to these exanples.
20 Note that in the exanples, "% neans "% (WV)" unless otherw se stated.
The ol anexi di ne concentration of each sanple is neasured using

hi gh- performance |iquid chromat ography under the following conditions. 25
Col um: st ai nl esstsaiBRles We thet hotgtumizernaindiake el yhjddi 6 ahmohabd a

l ength of 15,em il J el tyl -80rs. (manufactured by Tosoh

cor por at i on) Terrpeéjg%a)rygb%g% SH1vent gtétarﬁl%(cfll?rlé B?E%@g}y&ﬁn{er %P‘?éc%oarﬁi. 05
v/ v% phosph@iveesel d sy@hsbliatrarnraoitaibingdh@aihasdiwen luryl sul fate
(vol une rati WA tection t hod: absorbance at 237 ri mwas
measured wit grgér)]m uI RGeS S O%%SMVQHOM%Y&F?TE%W@ nptysapr epar at i on
of an aqueomscsohulémrnarléempouenususal B itin20cBi godR0 MMREY n0ing

ol anexi di nexgxgﬁ chl ori delhem' drate was added to 250 nL of _a 1 N aqueous
sodi um hydr 6% de”Sof Ut &Y >3y aHEeSusSpeRsioroRRdteti maswifted and hours at

roomtenperayliieol; and fatty acid esters such as glycerol triisooctanocate,
isopropyl palmitate, isopropyl myristate and olive oil.

Examples of the thickeners include water-soluble polymers

10 such as carboxyvinyl polymers, cellulosic water-soluble
macromoiecular compounds, povidones and polyvinyl alcohols.
Carboxyvinyl polymers are macromolecular compounds obtained by
polymerizing carboxylic acids such as acrylic acid or methacrylic
acid, and generally, one having a molecular weight of about

15 1,000,000 to 3,000,000 is used. Examples of cellulosic water-
soluble macromolecular compounds include methylcellulose,
ethylcellulose, hydroxyethylcellulose, hydroxypropyicellulose,
carboxymethylceliulose and hydroxypropylmethylcellulose.

Examples of the nonionic surfactants other than

20 polyalkylene glycols include lauric acid diethanolamide, coconut
0il fatty acid diethanclamide, coconut oil fatty acid
monoethanolamide, lauric acid monoisopropancolamide, oleic acid
monoisopropanolamide, palm kernel oil fatty acid diethanolamide,
and polyoxyethylene coconut oil fatty acid monoethanoclamide.

25 Examples of such cationic surfactants include a lauryl
dimethyl amine oxide and alkyl dimethyl amine oxides, etc. -

Examples of other bactericidal disinfectants that can be
mixed with the disinfectant of the present invention include
surfactant bactericidal disinfectants, and phenolic bactericidal

30 disinfectants.

Examples of other medicaments that can be blended into the
disinfectant of the present invention inciude local anesthetics,
vasoconstrictors, adrenocortical hormones, antihistamines,
astringents, antipruritics, énalgesics/antiphlogistics, anti-

35 7 trichophyton agents, sulfa drugs, keratolytics, and vitamins.



5 (25C). The solid was filtered off, and washed with water. The solid

obt ai ned was further suspended in 250 nL of purified water, the suspension
was stirred for 5 mnutes at roomtenperature, and the solid was filtered
of f, and washed with water. This operation was carried out once nore to
remove sodium chloride formed. The 10 solid-obtained (free ol anexi di ne) was
put into purified water in which 8.9 g (50 mml) of gluconol actone had
been di ssol ved, an@c €heimfsatang wistlse ipreagnat ineomicenpesas Useaanti| the
solid diss h wat er was, further added to_give a

total vol ungn\ét]figg(:éé@lél %%e%g%%eﬁ T AR UG THT LRSS di ¥ iSFFRE15th]ueous
sol ution obtHisAadensantndasurede bfeatsiveg baicgbr peId-ar BRACE: s dtdnt

chr omat ogr a n f free ol anexidine. This aqueous
sol uti on vva%%ﬁgﬁl b8 Ir@snjlp r ésﬁ%l‘é%g)accdﬁe&ﬂae%c}évae% APPBrieersril eft for
sever al ﬁDnt&ts"epztocoma,t @meelrabu@@l, aﬁ@amﬁls@e&@%rm%%ﬁ%é%éﬁﬂe%uﬁ 62.7 g

(150 mol) §Q| anﬁm di ne groc oride hem hydrate was added to 750 nL of
a 1 N aqueou5Péodt r“(?)g% &S oPafthicgAa sualy thdsshspenkiarralds stirred

for 1.5 hourssugrtelmmaamm@aagur@ul(o%'é@teﬂhméﬂé o jwaseh ff and
washed with water. The 25 solid obtained was further susp{é%\%%g%lqﬁgﬂo mL of

purified watsrietthe Lisedsi Yardrre e r vedsinia 5 Wbrde e sPetudooomes ,

t enper at ur e Acdndtobher &0l ind 1 Was 14 ) t}%re%gggﬁms and vv%ggg% Yith water. This
oper at | was carried out once nore to femove so Iumc ]forl de °FBrmed. The

sol i d obtained (frBe dtbacErRE)alws hast anneot purtdli edtiat efort virus

such as Influenza virus with envelope, Human immunodeficiency
virus, Herpes simplex virus, and Vesicular stomatitis virus, and
has antifungal action on yeast-like fungi such as Candida spp,
Cryptococcus neoformans, and Saccharomyces cerevisiae.

15 The disinfectant of the present invention means an agent
that can be widely used for the purpose of killing, decreasing,
or controlling etc. various microbes such as those described
above.

The disinfectant of the present invention exhibits

20 bactericidal and disinfectant activities by contacting an object
containing the microbes with an effective amount of the
disinfectant. Contacting methods are not particularly limited,
and specific examples thereof include immersion, spraying, bed
bathing etc. Examples of the object include skin and/or hands of

25 a human or animal, medical equipment, lavatories, bathrooms,
furniture, articles and so on.

Therefore, the disinfectant of the present invention can be
suitably used for disinfecting skin/hands, skin subjected to
surgery, skin wounded, medical equipment, operating rooms,

30 sickrooms, furniture, equipment and other articles, etc.

Moreover, the aqueous solution or disinfectant of the
present invention may be used by impregnating it in a base fabric.
Examples of such base fabrics include cotton wool, gauze, paper,
non-woven cloths, towels, other cloths and so on. Usable such

35 base fabrics may be water-decomposable or non-water-decomposable.



.30 which 26.7 g (150 mml ) of gluconol actone had been dissol ved, and the
m xture was stirred at roomtenperature until the solid dissolved, and
then purified water was further added to give a total volunme of 300 ni.
The concentration of olanexidine in the aqueous solution obtained was
measured by using high performance 35 |iguid chromatography to be 18%in
terms of free ol anexidine. -15- This aqueous solution was still transparent
and col orl ess even after being left for several nonths at roomtenperature.
Exanpl e 3 Aqueous Solution 3 5 mol ) of ol anexi di ne

hydr ochl ori de hem hydrate masEE%EEmg &% ANVERT N aqueous sodi um
hydr oxi de sol uti ofhe &nuédmhessU$p&nsm&ntm@spﬁggéﬂﬁeqnggﬁtﬁm5fﬁgugsbgéaﬁoon1
tenperature, é%gm%211 ﬁ solid was filtered off, and washed with water. The
sol i d obt ai ne FUrChEPeSUSPengad PRIBRE S SPOBBLY fAregaNangrand @ t he

suspensi®on mangfﬁasﬂmm@ battétiﬁﬂa@ueéc@ivfgﬁnWFﬁ%%ﬁgfﬂ6i%e A0 fdigcsol 1 d
was filtere and washed w th water IS operation was C rrled out

d
once nore tg° f%%BVb1§05F5ﬁ1%Fﬁ9%q G¥ePor retiimRé anssidinolsracaetrdfies

ol anexi di neanaasarputhulsnbe Prdidd ed Wat e5nd 1 g 43%?
gluconolactone had been di ssol ved, ran 1 the - nleﬁgg%ﬁés£§$ i ét room

t enper at ur eSTH{TIon He e5reHL el ts Sol @@émsa@lﬁ gtfenypoeddisd ofaties Wwas furt her

added to gi veraati®leahnMOot E- Q0. T ration of ol anexidine

in the _ aqueous sol ution obtalgiééhasﬂ%%a Ege (§§g%%ﬁnéhﬁ|% B or mance
10 " solution has no problems with color, odor or taste, and can thus

easily be made into preparations.
Furthermore, the aqueous solution also has the advantage of
being noncorrosive, and hence can be widely used for disinfecting

metallic medical equipment, etc.
15

BEST MODE FOR CARRYING QUT THE INVENTION

Following is a description of preferable examples,
preparation examples and test examples of the present invention;
however the present invention is not limited to these examples.

20 Note that in the examples, “%” means “% (W/V)*” unless
otherwise stated.

The olanexidine concentration of each sample is measured
using high-performance liquid chromatography under the following
conditions.

25 Column: stainless steel tube with an internal diameter of 4.6 mm
and a length of 15 cm filled with TSK gel Octyl-80Ts
(manufactured by Tosoh corporation)
Temperature: 40°C
Solvent: a mixture of acetonitrile and 0.05 v/v% phosphoric acid
30 solution containing 10mM sodium lauryl sulfate (volume ratio of
13:7). |
Detection method: absorbance at 237 nm was measured with an
ultraviolet absorption detector.
Example 1

35 Preparation of an aqueous solution



l'iquid chromatography to be 20%in terms of -free ol anexidine. 20 This
aqueous solution was still transparent and colorless even after being |eft
for several nonths at roomtenperature. Preparation Exanple 1 20 ni of
Aqueous Solution 1 obtained in Exanple 1 was diluted with purified water
to give a total volunme of 240 nL. The 251s0lution was filled into

pol yethyl ene bottles, and then high pressure steamsterilization was
carried out quﬁagsomlmﬁﬂmgla di si nfectant contai ni ng 0.5% ol anexi di ne.

Preparati on Exanp th urlt 99, 5% .t he same hereinafter)
WasIo 30 added to %g g éb@A%“é%ﬁ o%o‘%ﬁq din% T ele 1951@31@1@37 ragad
t he mi xt ur e wagsaddaed d:rcmZ;BOmnXedf sA\ds ol ut;ae@mélaswluwaﬁy@ﬂﬁeﬂie TsBQﬁ@icShtO

L, 240 L. The soI ti.on was filled aseptlcallylnto
S'OYie? h;f)teﬁe ﬁojfli{?g TIPRHTE OB ET rﬁtnl&f& GP%i hiedeune %nlf%ﬁnh.tﬁap@r%@ere

ol anexi db ne (2852 Pr epAs asd ol FXBTBL B adl Gl S0ty ab50L 1.6y @t hangl, and
2g of hydrox IceIIquse re added i Agueous Ution 1
obt ai ned in éiéﬁp%&é Fined; Wast herthss guerfrdedinint 5R1 YL nok atiribded f vaiemat er

was added therﬁh:ﬁpérQSJginVQaQ soidded F¥NE 9400 k. %ﬁ' 1§=9rl A
filled 5 asggt [ Ca]aﬂ% | nto‘gol yet hyl ene bottles, thus talni ng a vi'scous

di si nf ect antEoRtHhiI'RG 61306ErhmEE drRE. WishgshmathovaEanmplieist operation

was carried out once more to remove sodium chloride formed. The
10 solid obtained (free olanexidine) was put into purified water in
which 8.9 g (50 mmol) of gluconolactone had been dissolved, and
the mixture was stirred at room temperature until the solid
dissolved, and then purified water was further added to give a
total volume of 300 miL. The concentration of olanexidine in the
15 aqueous solution obtained was measured by using high performance
liquid chromatography to be 6% in terms of free olanexidine.

This aqueous soclution was still transparent and colorless
even after being left for several months at room temperature.,
Example 2

20 Aqueous Solution 2

62.7 g (150 mmol) of olanexidine hydrochloride hemihydrate
was added to 750 mL of a 1 N aqueous sodium hydroxide solution,
and the suspension was stirred for 1.5 hours at room temperature
(25°C). The solid was filtered off and washed with water. The

25 solid obtained was further suspended in 750 mL of purified water,
the suspension was stirred for 5 minutes at room temperature, and
the sclid was filtered off, and washed with water. This cperation
was carried out once more to remove sodium chloride formed. The
solid obtained (free olanexidine) was put into purified water in

30 which 26.7 g (150 mmol) of gluconolactone had been dissolved, and
the mixture was stirred at room temperature until the solid
dissolved, and then purified water was further added to give a

.total volume of 300 mL. The concentration of olanexidine in the
aqueous solution obtained was measured by using high performance

35 liguid chromatography to be 18% in terms of free olanexidine.



4.8 g of a polyethyl ene-pol ypropyl ene glycol (polynerization degree of

et hyl ene oxide (EO: 160; 10 polymerization degree of propylene oxide (PO):
30) was added to 20 nlL of Aqueous Solution 1 obtained in Exanple 1, and
purified water was added thereto to carry out dissolution and to give a
final volunme of 240 nL. The solution was-f3541ed into polyethylene bottles,
and then high-pressure steamsterilization was carried 15 out, thus

obt ai ni ng a di si nfees anuesust adhinigpr). W% etahbmnﬁm@areﬁ%teaiﬁf@bilem@ﬁnpl e

5 2.4 g of a,pgl I p r | ene ; (pol rrerization degree of
EO: 196; pol yner%{;ﬁaét]%/g%qgg r%e%‘l'3 fcpryéeveﬁg hﬁdggd ‘B“f@mﬁ‘ﬁr%?u%%ueous
Sol ution 1 &htmphed in Exanple 20 1, and purified water was added thereto

to carry ou ] and to give a final volume of 240 nlL. The
sol ution mg\qgéﬁ‘?gd% u(r%t18 5o]l yet hyl ene bottles, and then hi gh-pressure

steam sierilizat&dms vas 1(63r finel) Qb ,olfalfi@%l@:m&'Hydiﬁcﬁlgfﬁﬂéﬁh%ﬁltlﬁpérate

cont ai ni ng 0 5%@%%{1% gg 25 Prepar ation Exanpl e .

pol yet hyl enégl 61 460 Qd&L Sfdéd 1t § Qéu?ﬁlu%fSOdAﬁiﬂe]@%mS’GJd@t B@hutLlQJbt ai ned
i n Exanpl e dndantk pusipbhedomatay é@%&re@df@¥if|Be%%EQSték(EgaHYtgﬂﬁerat r

di ssolution and to give a final volunme of 240 nL. The sol ution was Tilled

into pol yet hyPéne bbie |s6d idanas 30i ttsaedngh, pares susbedt earh sdaeeirl. | Zitd on
was carriedsouid 6ﬁﬂéine@b&§érEdE%H%rdbﬁbﬂéﬁﬁgéﬂyh G9HLA, WPR5272q water,

ol anexi d| ne, Preparation Exanp
the suspension was stlrred for 5 minutes at room temperature, and

the solid was filtered off, and washed with water. This operation
was carried out once more to remove sodium chloride formed. The
solid obtained (free olanexidine) was put into purified water in
which 29.7 g (167 mmol) of gluconolactone had been dissdlved, and

15 the mixture was stirred at room temperature until the solid
dissolved, and then purified water was further added to give a
total volume of 300 mL. The concentration of olanexidine in the
aqueous solution obtained was measured by using high performance
liquid chromatography to be 20% in terms of free olanexidine.

20 This aqueous solution was still transparent and colorless
even after being left for several months at room temperature.

Preparation Example 1

20 mL of Aqueous Solution 1 obtained in Example 1 was
diluted.with purified water to give a total volume of 240 mL. The
25 solution was filled into polyethylene bottles, and then high-
pressure steam steriliiation was carried out, thus obtaining a
disinfectant containing 0.5% olanexidine.

Preparation Example 2

Absolute ethanol (purity 99.5%, the same hereinafter) was
30 added to 60 mL of Aqueous Sdlution 1 obtained in Example 1, and
the mixture was uniformly mixed. Absolute ethanol was added
thereto to give a total volume of 240 mL. The solution was filled
aseptically into polyethylene bottles, thus obtaining a
disinfectant containing 1.5% olanexidine.

35 Preparation Example 3




4.8 g of a pol yet hyl ene-pol ypropyl ene glycol (polynerization degree of EO:
160; polynerization degree of PO 35 30) was added to 60 nmL of Agueous
Solution 1 obtained in Exanple -17- 1, and absol ute et hanol was added
thereto and uniformy mxed therewith so as to give a final volume of 240
m.. The solution was filled asepticallyigto polyethylene bottles, thus
obtaining a disinfectant containing 1.5% ol anexidine. 5 Preparation

Exanpl e 8 160 nlL %0 aisoifutksetiamaitha2glofindiyry exy pyepytgeldoyeselu s 4. 0

g of a poly | epgspely yl | ycol l.yneri zati on degree of EC
160; pol ym\rg%%tl onddgar ggc}@f 035%%6%“ $%P'%&(T§d1t8btﬁ361erﬁ_ 15f EagmRisud -

Sol ution 1 abdaiheedhikhuBxampd eint,Foandythexdd NMbxt UMty §08 Hawenl xed.
Purified s .added theretq to ive_a final volune of 200 nmL. The
sol uti on ﬁ%%%%e&o g%g%t?c%qeclé\a iV %ﬁ%o‘?@&%%ne st epéstiehugsobiaiading
vi scous > di ssepteictAnls i nontss NidteyQe380 obaied, diAgs feRaiabi anyExanpl e 9
15 9.0 g of a‘%ﬁ%%:%h%l ene- _oI,ypropéI%ene gl ycol (polynerization degree of
EO: 160: polyieH fonCaef e rer Uper obpyexigdngdded to 100 nL of Aqueous
Sol ution 2 pbé@imedohnEkxadid @ 2, and purified water was added thereto to
carry out dissolufion and t06 give a final volune of 180 nL. The sol ution

was filled 20 into A Pét RyPehéButienespobviravdenhi ghygrlessure st eam
sterilizati gfomaeraantid &ined BYSPRL AL NG ;A dish NS egipant

10 polymerization degree of propylene oxide (PQO): 30) was added to

20 mL of Aqueous Solution 1 obtained in Example 1, and purified

water was added thereto to carry out dissolution and to give é

final volume of 240 mlL. The solution was filled into polyethylene

bottles, and then high-pressure stéam sterilization was carried
15 out, thus obtaining a disinfectant containing 0.5% olanexidine.

Preparation Example 5

2.4 g of a polyethylene-polypropylene glycol

{polymerization degree of EQ: 196; polymerization degree of PO:
67) was added to 20 mL of Aqueous Solution 1 obtained in Example

20 1, and purified water was added thereto to carry out dissolution
and to give a final volume of 240 mlL. The solution was filled
into polyethylene bottles, and then high-pressure steam
sterilization was carried out, thus cbtaining a disinfectant
containing 0.5% olanexidine.

25 Preparation Example 6

19.2 g of polyethylene glycol 4000 was added to 20 mlL of
Aqueous Solution 1 obtained in Example 1, and purified water was
added thereto to carry out dissolution and to give a final vélume
of 240 mL. The solution was filled into polyethylene bottles, and
30 then high-pressure steam sterilization was carried out, thus
obtaining a disinfectant containing 0.5% olanexidine.

Preparation Example 7

4.8 g of a polyethylene-polypropylene lecol
(polymerization degree of EO: 160; polymerization degree of PO:
35 30) was added to 60 mL of Aqueous Solution 1 obtained in Example



cont ai ni ng 10% ol anexi di ne. Preparation Exanple 10 1.2 g of a -

pol yet hyl ene- pol ypropyl ene glycol 25 (polynerization degree of EQ 20;

pol ymeri zati on degree of PO: 20) was added to 20 nL of Aqueous Solution 1
obtained in Exanple 1, and purified water was added thereto to carry out
dissolution and to give a final volume of7240 nL. The solution was filled
into polyethylene bottles, and then high-pressure steam 30 sterilization
was carri ed lounct Hasolbiteaienhagod whsiatfdect antretonindl GhDgoRaBani xed

| anexi di ne.q:Rr td e 11 240 nL of absol ute ethanol, 15.0 g of
8| ycerol , 15t.h§r§92?@ %?Oy%csgﬁgrgtl‘rr?i %o%lﬂa&ngﬁﬁﬁm%rﬁf 3% Hlof ThepsPyetisa ene
35 pol ypropyiaenéigleyd dsdgudlopityi zatd @olgedneted He@r120; s obtaining

pol yreri zat i 0'&1@? Ees oft PO: . 20) , were agdded to, 10 nL of Aqueous Solution 1
obt ai ned inaExanpﬁqee(i,arénc‘fOPﬁél % ure WadAnRkIGMA-y i xed, and then

puri fi ed>watbeepaast agtdakapeeego to give a final volume of 300 nmL. The

solution was fill aseptically into 5 polyethyl ene bottles, thus obtaining
a qui ck-dryi ng ruggp n“”fﬁé a%}?é’ﬁélti skhnltake ebnrelatixygropp¥elladeskdi ne.

Pr epar at i on alxanph ey 1 & olyefn{l S d%¥%ﬁ%ﬂ%—g ﬁzlggf’{?gk%%{ﬂélﬂ%lag%g L

1.8 g of lauric acid diethanol am de and yl'ene
pol ypr opyl eREIGEG ot HbollpRer Pehymesi zedgreededrazn of200:  30) were added to

10 mL of Aqueous Solution 1 obtained in Example 1, and the

10  mixture was uniformly mixed. Purified water was added thereto to
give a final volume of 200 mL. The solution was filled
aseptically into polyethylene bottlés, thus obtaining viscous
disinfectants containing 0.3% olanexidine.

Preparation Example 9

15 9.0 g of a polyethylene-polypropylene glycol
(polymerization degree of EO: 160; polymerization degree of PO:
30) was added to 100 mL of Aquecus Solution 2 obtained in Example
2, and purified water was added thereto to carry oﬁt dissolution
and to give a final volume of 180 mL. The solution was filled

20 into polyethylene bottles, and then high-pressure steam

| sterilization was carried out, thus obtaining a disinfectant

containing 10% olanexidine.

Preparation Example 10

1.2 g of & polyethylene-polypropylene glycol

25 (polymerization degree of EOQ: 20; polymerization degree of PO:
20} was added to 20 mL of Aqueous Solution 1 obtained in Example
1, and purified water was added thereto to carry out dissolution
and to give a final volume of 240 mL. The solution was filled
into polyethylene bottles, and then high-pressure steam

30 sterilization was carried out, thus obtaining a disinfectant
containing 0.5% olanexidine.
Preparation Example 11

240 mL of absolute ethanoi, 15.0 g of glycerol, 15.0 g of

glycerol triisococtancate and 0.6 g of a polyethylene-
35 polypropylene glycol (polymerization degree of EQ: 20;



polynerization degree of PO 20) were added to 20 nL of Aqueous Solution 2.
obtained in Exanple 2, and the m xture was uniformy mxed, adjusted to pH
4 to 7 by adding gluconic acid, and purified water was added thereto to '
give a final volunme of 180 nL. 15 The solution was filled into

pol yet hyl ene bottles, and hi gh- pressureist-eam sterilization was carried
out, thus obtaining a disinfectant containing 2% ol anexi di ne having the
form of a sepliffteripegpanatémresExdnpbe 43) 4&1g afidad to 10 mL of Agueous

B e v o D R O e B e B | on 3
gbt a: ned i nma@drpIa@dSthendptlﬁefieslohutéﬁma/ﬁSaldﬁjbw elei&t® t@)Ob)Z@égé”ﬁ@u%l )

ottles, an n hi gh- essure steamsterilization was carried out, thus
obt ai ni ng ago%gs?el r#egpgnﬁﬁtoﬁgﬁi AP MY B98P aheki ¢ Feaphdeadbd #d© dil ution
at 25 tthe pohgetdfylese. b&repay,athop xeditigld Qulcl-@fyidg rubain—zt pe

pol yet hyl ene- pol ypropyl ene gl ycol  (polynmerization degree "of EO:
pol yner i za?}i]%rggd%ﬁr"é@gﬁa%:C%)al\‘ibégga@lcfeﬁj Hensxidigg. Aqueous Sol ution 2

obt ai ned i neExsIRIte od, ExZfband st he nmixture was mixed uniformy, and
purified water was added tThereto to give a final volune of 90 L. The
sol ution was fill %a&éptikartirlilyt bygepyeter Insdevhoyt | lssohohusl obt@iat ng

a di si nf ect BalrieoRlcalni g RALM AL aneX i e o £TESE BXAMR:85 e 19-
10 polypropylene glycol (polymerization degree of EC: 20;

polymerization degree of PO: 20) were added to 20 mlL of Aqueous

Solution 2 obtained in Example 2, and the mixture was uniformly

mixed, adjusted to pH 4 to 7 by adding gluconic acid, and

purified water was added thereto to give a final volume of 180 mL.
15 The solution was filled into polyethylene bottles, and high-

pressure steam sterilization was carried out, thus obtaining a

disinfectant containing 2% olanexidine having the form of a scrub.

Preparation Example 13

40 g of a polyethylene-polypropylene glycol (polymerization
20 degree of EO: 20; polymerization degree of PO: 20) was added to
160 mL of Aqueous Solution 3 obtained in Example 3, and the
solution was filled into polyethylene bottles, and then high-
pressure steam sterilization was carried out, thus obtaining a
disinfectant containing 16% olanexidine intended for dilution at
25 the time of use.

Preparation Example 14

0.9 g of a polyethylene-polypropylene glycol
(polymerization degree of EO: 20; polymerization degree of PO:
20) was added to 5 mL of Aqueous Solution 2 obtained in Example 2,
30 and the mixture was mixed uniformly, and purified water was added
thereto to give a final volume of 90 L. The solution was filled
aseptically into polyethylene bottles, thus obtaining a
disinfectant containing 0.001% olanexidine.

Test Examples




Skin.irritation test The hair on the back of rabbits was shorn off, and
rabbits having no island skin or wounds were sel ected. Each test
preparation was openly applied to the rabbits once a day for four 5 days.
The second and subsequent applications of the test preparation were
carried out after wiping the site of appljgation wth a cotton wool pad
containing water. Evaluation was carried out once per day with regard to
eryt hena an@kédehsritatdonheesot al nunber of points for erythema and edema
was taken as the val uat i core carrjed out in _accordance with the
following j Udgrre#?e glralJtrerpina%qeri%ar%1< ff?)frﬁpli’%t%éf%ﬁhf)ﬁﬂg%%%nta“éir reePies No
erythema 0 h¥eingsid dhtlaedyshanmrl wolhis hese: Geaattegyt RepR ZMediumto
severe eryt h%ma 3..Skin Severe erythema (deep red color) 4 reaction to
sli ght crust™ o7 it Bh "Fhdghehty REPederate ther rpbbihs verse & dait fer efmmurl
Edema Cl®ar degem TReMedtotn HMBuLIRRIEN TRLeE ¥adi Y oF tHevEL& edema (nore
than 1 mm 4 spreads to surroundi ngs)

preparation were carried ouUt after wiping the site of application

with a cotton wool pad containing water. Evaluation was carried

out once per day with regard to erythema and edema, and the total

number of points for erythema and edema was taken as the

10  evaluation score carried out in accordance with the following

judgment criteria:

Table 1

Draize method judgement criteria

No erythema
Very slight erythema
Clear erythema
Medium to severe erythema

Skin Severe erythema (deep red color)
reaction to slight crust formation
judgment No edema
criteria Very slight edema
Clear edema
Medium edema (approximately 1 mm)
Severe edema (more than 1 mm,
spreads to surroundings)

Erythema

Edema

= JWIN PO & WO

15

The resulits are shown in Table 2 as mean values {n=6) .

Table 2

Test Day 1 Day 2 Day 3 Day 4 :
Preparation |{applied}|(appiied){{applied) {applied) Pay 5| Day 6| Day 7 | Day 8
Preparation
Example 4 0 0 0 0 0 0 0 0
Preparation
Example S 0 0 0 0 0 0 0 o
Preparation
Example 6 0 0.2 0.2 0.2 0 0 0.2 0.2
Preparaticn
Example 10 0 0 0 ¢] G 0 0 0
Preparation
Fxample 14 0 0 0 0 0 0 0 0




15 The results are shown in Table 2 as mean values (n=6). Table 2 Test Day
1 Day 2 Day 3 Day 4 Preparation (applied) (applied) (applied) (applied) Day
5 Day 6 Day 7 Day 6 Preparation 0 0 0 0 0 0 0 0 Exanple 4 Preparation 0 0O
000000 Exanple 5 Preparation Exanple 6 0 0.2 0.2 0.2 00 0.2 0.2

Preparation Exanple 10 0 0 0 0 0 0 0 O Preparation Exanple 14 0 0 0 0 0 O
0 0-20- As is clear fromthe results, the disinfectants of the present

i nvention have es&®ents allkyrnbren dileemenil bis r egar dlitsmnsdic'ttfhritisr b'tgt @.E51é 020 ang
es an

L L IR e Aol TS e, B SRt BRI 5 0
excel | ent i brteratsionf asdithdtr rint ahiretculMy eGweri sihedisicaf get ant s of
Preparat'OnPE%bégﬂéﬁgnlExamgles 4, 5, 10 and 14, to which a polyethylene-
5 polypropylene glycol had been added, were excellent in terms of
skin irritation.

Moreover, the disinfectants of Preparation Examples 1 to 14
exhibited bactericidal action corresponding to the concentration
of olanexidine, regardless of whether a polyalkylene glycol had

10  been added thereto.

Reference Example 1

Preparation of free olanexidine
A 4 N aquecus sodium hydroxide solution (120 mlL) was added

to a suspension of olanexidine hydrochloride (40 g) in water (360

15 mL), and the mixture was stirred for 90 minutes at 25°C. The
crystals obtained were filtered off by suction filtration, washed
with water (500 mL), and then resuspended in water (500 mi). The
suspension was stirred for 5 minutes at room temperature
(approximately 25°C), and the crystals were filtered off by

20  suction filtration, and then washed with water (500 mL)}. This
operation (washing) was repeated once more. The crystals obtained
(wet weight: 127 g) were dissolved in methanol (200 mly), and then
water (60 mL) was added. The resulting emulsion was left for 12
hours at room tempefature, and then the crystals precipitated

25 were filtered off by suction filtration. The crystals were dried
under reduced pressure at room temperature, whereby free
olanexidine (32 g) was obtained. 7

Reference Example 2

Preparation of a DO solution containing 3% olanexidine gluconate.
30 The free olanexidine obtained in Reference Example 1 (40
mg) was suspended in D0 (1 mL), a solution of gluconolactone
{19.2 mg) in heavy water (1 mL) was added dropwise to the
suspension, and the mixture was stirred for 24 hours at room
temperature, thus preparing a D,O solution containing olanexidine

35 gluconate.



.exhi bited bactericidal action corresponding to the concentration of
ol anexi di ne, regardl ess of whether a polyal kyl ene glycol had 10 been added
thereto. Reference Exanple 1 Preparation of free ol anexidine A 4 N aqueous
sodi um hydroxi de solution (120 nL) was added to a suspension of
ol anexi di ne hydrochloride (40 g) in watern1(360 15 nm), and the m xture was
stirred for, 90 mnutes at 25C. The crystals obtained were filtered off by
suction filtHatRonPGlashdgommi tth Mateh, (5007 LY. 1ard) | hers+esuspendag) j n
wat er (500 . suspensi tirred for 5 mnutes at room
t enper at ur egl'_% a2p°-p%?3>%i3fralt“g1 ;fzé‘%%)%zﬁg' tHe crrystals (4ir dVri Bt 87 e2%f forby 20
suction filsraté.d®, (and dhen wasbedzy th omt@k, (§00;d )7, ol hi§, @ﬁa(tlikpn
(washi ng) was repeated once nore. The crystals obtained (wef weight: 127
g) were dissolved in nethanol (200 nL), and then water (60 nL) was added.
The resd ting enul sion was left for 12 hours at roomtenperature, and then
the crystals precipitated 25 were filtered off by suction filtration. The
crystals were dried under reddtBESHIEsHELAEABEIRY enper at ure, wher eby
free ol anexi di nerHe32q8oMas ine . 2 Preparation of a
D20 sol ution containi rcll(ll S%O?ngg}et%ogli E\lcfa g?%gg%aét%gtlz{gggﬁ%e% rhé% ol %ﬁ%%?di ne
obt ai ned i PReFFCEREdAExERsTtE U, (304 apaniak.ys appendedy iandD26n¢11adding
SOl 1 00 OlbdiGaRekAct eyl Irille o ORI SRSl o1 0 A YS!

1 present invention is useful as a medical disinfectant.



.suspension, and the m xture was stirred for 24 hours at room tenperature,
t hus preparing a D20 sol ution containing ol anexidine 35 gluconate. -21-
1HNWR (D20) 6 (ppm: 0.75 (3H, t, J =7.1 Hz), 0.8-1.2 (12H m, 2.6-2.8
(2H, m, 3.4-3.7 (4H m, 3.9-4.0 (2H, M, 4.07 (2H, br s), 6.90 (1H d, J
= 7.9 Hz), 7.09 (1H, d, J = 7.9 Hz), 7.132(1H, s) 5 I NDUSTRI AL
APPLI CABI LI TY The aqueous sol ution of the present invention has a broad
anti bacterial spectrum and a rapidly apgpessi ng and | ong-1|asting
bactericidal activity. Therefore, the aqueous solution of the 10 present
invention is useful as a nedical disinfectant. -22- CLAIMS 1. An aqueous

sol ution containihg ol aexiedas agel adidneashtain Baidahaki mudnOht
gl uconi c ac 5 containing neiter an acid other than

id, and substanti all
gl uconi c acjr%é%%@“aegawgﬂ?r énacPB PHHEIChaf1g wshistbaératiallyrhe

aqueous 50| téh ol rdegondi A8 tah elabMbdheMhelel B1uthei conGentbathonof o
ol anexidine is 0.1 to 20% (WYV). 3. The aqueols solution according to claim

2, wherein “H 3H¢ CbHEEntha iBHCER1GI 3Eki dine is 10 to 20% (WV). 4. A
method of preparing therraguepdsus ol BnaGeosdiify to claim 1, wherein

the concentration of olanexidine is 0.1 to 20% (W/V).
3. The aqueous solution according to claim 2, wherein
16 the concentration of olanexidine is 10 to 20% (W/V).

4. A method of preparing the aqueous solution according
to any one of claims 1 to 3, comprising neutralizing or
alkalizing an aqueous suspension of an acid addition salt of
olanexidine with an aqueous solution of an alkali to precipitate

15 a solid, washing the precipitated solid with water, and then
dissolving the washed solid in an aqueous gluconic acid solution.

5. The method according to claim 4, wherein the
neutralization or alkalization is carried out at a temperature of
20 to 30°C.

20 0. A disinfectant containing the aqueous solution
according to any one of claims 1 to 3.

7. The disinfectant according to claim 6, wherein the
disinfectant is an aqueous preparatiomn.

8. The disinfectant according to cliaim 7, wherein the -

25 concentration of olanexidine is 0.001 to 20% (W/V).

9. The disinfectant according to claim 6, wherein the
disinfectant is an alcoholic preparation. |

10. The disinfectant according to claim 9, wherein the
concentration of olanexidine is 0.001 to 6% (W/V).

30 11. The disinfectant according to any one of claims 6 to
10( further containing a polyalkylene glycol.

12. The disinfectant according to claim 11, wherein the
concentration of the polyalkylene glycol is 0.5 to iO% (W/V).

13. The disinfectant according to claim 11 or 12,

35 wherein the polyalkylene glycol is a polyethylene-polypropylene



ta any one of clains 1 to 3, conprising neutralizing or alkalizing an
aqueous suspension of an acid addition salt of ol anexidine with an agueous
solution of an alkali to precipitate 15 a solid, washing the precipitated
solid with water, and then dissolving the washed solid in an aqueous
gluconic acid solution. 5. The nethod acecording to claim4, wherein the
neutralization or alkalization is carried out at a tenperature of 20 to
30C. 20 6. Aldesl nfreet golyetmfiaind gQdytbe. aqueous sol ution according to any
one of clainms 1 tﬂ43. 7. The disinfectant according to claim®6, wherein the
di sinfectant is ah®aquedu<SPIEPSr 8P+ 0B Conhalpiag (ledesating ¥ ding to
claim?7, wheortdnthaiodSo€oRE emtalsat hons ofyy,ahanexi dine is 0.001 to 20%
(WV). 9. The disinfectant according to claim6, wherein the disinfectant

i s an al coholic ptepar af$ol SBUCTREC ATichfest aptukiddarigionglaexidiing 9n
wher ei n g heyagopcentrati on of olanexidine is 0.001 to 6% (WV). 30 11. The
di sinfectant according to any one of clains 6 to 10, further containing a
pol yal kyl ene gl ycbf- 125 meidiodi sf nfesirdfisctdogordi sigentid icliagned Igbistwr,ei n
the concen j |l kol VeQlh, i 0. 10% (WV). 3. The
di si nf ect an%é@%ﬁ%}ﬁ@g?gagﬁﬁﬂtﬁé girgg ‘?L%l @gh\/\ﬁér gifﬁe}f levepgfn g?ﬁflﬁy?fén]he

gl ycol is adpeiyeadiyingnecpotdigropyl ene e8-of claims 6 to 13.

17. Use of a disinfectant according to any one of claims

10 6 to 13 for disinfection or sterilization.



glycol or a polyethylene glycol. 14. An aqueous solution containing

ol anexidine at a concentration of at least 0.1% (WV). 15. Use of gluconic
acid for solubilizing olanexidine in 5 water. 16. A nmethod of disinfecting
or sterilizing an object, conprising contacting the object with an
effective anmount of the disinfectant acearding to any one of clains 6 to
13. 17. Use of a disinfectant according to any one of clains 10 6 to 13
for disinfection or sterilization. ABSHAEGECThe present invention provides
a disinfectant t ontains. olanexidine.in a cagncentration sufficient to
exhi bit an effec?ﬁ%%%nﬁﬁg gr%%?ﬂé3£5¥9§8Y}d%%difﬂﬁ?nﬁﬁgtﬂ%ﬁd??gaﬁ9ng?%ﬁﬁ
effects suchlaﬁexﬁdﬂmd ﬂniaa&dnuhnt$aeibﬁi§mﬁﬂﬂciehhft@réxﬁﬂﬁ%ﬂ AMestf&tive
provi des a . disinfectant containing an aqueous _sol ution that contains

ol anexi di neb%?EFQﬁcﬁﬁézs?f ?FQﬂnﬁq¢D%Q?taﬁ%ﬁnﬁa§§ﬁygﬁﬁﬁo§ﬁ4? &LtgCts apigeh as
subst antd al byigontdivas 1681 t Bpecani 8gi Xy, otther pthsdnli¥ERRAkCon asi & iks @ sal t

of the acid other than gluconic acid. ,
disinfectant Containing an agueous solution that contains

olanexidine and at least an equimolar amount of gluconic acid,
and substantially contains neither an acid other than gluconic

acid nor a salt of the acid other than gluconic acid.
10



