-1- DESCRI PTI ON AQUEQUS SOLUTI ON OF COLANEXI 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 O anexidine is a conmpound with high
bactericidal activity having the chem cal 'nane 1-(3, 4-dichl orobenzyl)-5-
octyl bi guani de. Research has been cargg®g@4toijnt o bactericides containing
15 ol anexi di ne hydrochl oride as an active I ngredient (see Japanese Patent .
No. 2662343, etc.). O anexidine has very poor solubility in water, and
hitherto known sal O@Jﬁ%\(' | RE o] | ubl e j ter. For
exanpl e, the sol ubizlklﬁthgfugtbo io@ &ﬁa?%?%@%d&@ﬁ@@r%ﬁﬁwgﬁmer has
been neasured to be | ess THar@IEBE, COLUTIOMNANDheISHOFEdRANT Yy of free

ol anexidifne is a further order of magnitude |ess than this. Consequently,
sufficient bactericidal activity cannot be expected of an aqueous sol ution
nerely having ol anexi di ne di ssol ved tR@nNgicAL snegmor eover, dependi ng on the
25 conditions the g_,;)llignegi di ne.rra%ré@rem iitate out. In the case of nmaking an
aqueous preparati on of° ol anexi-AY et 19T 15dAtpE ufaran ggurake sakution

concent r at i onontaimeplanaxktiine i =S ukkheient exhibifd ctive
bact eri ci dal reduce the ossérgglbﬁi tyé(% t% oofg%exi di ne

activity, and to . Ss
precipitati n@og‘l}ﬁl,oq’t an%oah IHEStB8En Cepritidde §hncr@ssesy soduisena
di ssol utliton aid such as a surfactant. DI SCLOSURE OF THE INVENTION It is an
obj ect of the present invention to provide an 35 aqueous sol ution that
Cfojt ai ns ol anexi dine at a concent r at BA@KGROUND ART

Olanexidine is a compound with high bactericidal activity

A
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 also 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 aqueocus 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



-2- sufficient to exhibit an effective bactericidal effect, and noreover
is stable without allow ng precipitation of ol anexidine even at a high
concentration, a preparation nethod thereof, and a disinfectant containing
t he aqueous solution (or a conposition 5 for disinfection). The present
inventors carried out extensive resear ches_to attain the above object, and
as a result succeeded in obtaining an ol anexidi ne aqueous sol ution that
contai ns ol anexiflidienat ta eQonGeNtEALFPH.Of 0410 (M v). Mre .
specifically, the 10 inventors neutrall ze%vgﬁ%g%:ﬁ%ﬁ%le%a,]l fe%\flegﬁan?)’?i, a
suspensi on of "CHPES &S atfeRt i widhiont o4l bivamex pdenbp i 4t can cBqUEeMSKidine
solution of &van Al kahi gt R .anexidine in the free form washed the
free ol anexidjne thor ou%hl v W ﬁ?%‘%@?’ t FFERBURTHE I%F(ﬁﬁ'@dt haereeler 6 Red
the acid addi ¥1vmisgrenbicoitaioing hbe anthdcie sbkatiosaldr b5cehpdhia g d,
and then addeg,t Qﬁsfih?_ﬁc@l‘c%ﬂex' dine to an aqueous gluconic acid solution.
The aqueous sol ution thus obt'ained was a stable solution containing
ol anexi dine at a cd?ﬂi@epreaebriltomnﬁeﬂﬁam‘ﬁat@lb&i}é&ioglﬁeéxgm‘wqreggggg}%é atj on
attained by dj %‘Vitﬁg ggee g)l.anexi dine or a salt of olanexidine wth an
aci d ot her than g Gl'ucom'E 8EPEEn Wt &S awresublcieneesigde b sokst iutingn,
it was no | argelaessbdiriealagii@ousesalseirda¢hapt Iﬁgﬁ . fi ndi ngs,
t he present iQ%Fntgrs carried out further resea?% esq%hgﬂaégg%%ﬁ%?éﬁeg t he
present i nvert T oM ROtET (P4t atnlgaphntse RHYEht More26pe8uSicaldni, otkeaci ds
are 25 L0statvaataes deedthat 15esm aci d.addigi o Sl N monobi guani d
derivatives, and gluconic acid is includeg ahnﬁﬁég%%ﬁgﬂ%bm%v%??pe on o
Japanese Pat &Mt 2R 2¥H5343, sphiref i slanexd pene fiithment mqneots asoitueanie
aciM salt of =al anexidine oRRdn N UGN A gkl {8, isglated, —and npreover
there i s no disclosure of a sol Utjon o n%ulé’h J%tﬁ%alie.e §8rﬁur‘f’?1%?% e fRefe
i s no suggesCilBRerEgadithgronehky| witit mayeonf to stetove sabt abid W8T hag
Speci fical | y folheq priesent 4i j relates to the  follow ng agueous
solution%; pr epar at 1 on ne?h%%gfﬁﬁg?é%%; oE ofanex1d1ne and the alkali salt

1 of the acid, and then added the free olanexidine to an aqueous

gluconic acid solution. The agqueous 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 olanexidine with an acid other than

20 gluconic acid in water. With such an aqueous solution, it was no
longer essential to use a surfactant. Based bn these findings,
the present inventors .carried out further researches and

s - accomplished the present invention.

S

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, theré is ne 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 solubility 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



di sinfectants (or conpositions for disinfection), etc. 35 (1) An aqueous
sol ution containing ol anexi dine and at |east -3- an equi nolar anount of

gl uconic acid, and substantially containing neither an acid(s) other than
gluconic acid nor a salt(s) of the acid(s) (i.e., the acid(s) other than
gluconic acid). 5 (2) The aqueous sol utiaon according to (1) above, wherein
the concéntration of olanexidine is 0.1 to 20% (WYV). (3) The aqueous

sol uti on accadienginol{2)anahereor WBE®iM c hBEq Cage Lop, | anexi di ne
is 10 to 20%‘:(0\{1\’\@ %4% A nmet hod of pr eparci ng the aqtrjge‘%%tstbggjrﬁji‘%n accordi ng
to 10 any on& &FI{iy t‘l‘ﬁ'&%&ﬁ g3)aabbiee, otbaprimmeglvesnial azidqar a

al kal i zi ng asaAqUePUSE SURPRRSHEPY) Of; an ag] itjon.salt of al anexidi ne
Wi th an aqueous ?ol ution of anQai ng[ ?Qt’oﬂplge%?%?{ggt eOt% Tshiery 9 thg the
pr eci pitateda§c}Fii d wwth water, and then dissolving the washed solid in a

gl uconic acid aquequs HQl Ul 1 . The met hod according to (4) above,
wherein the neut rgl ?;zati or%iu%?)ugl E%#?Qzlzﬁni Sﬁc?ggi:%g r 'Oed(lguf“gai’ea YhsRsdfat ur e
of 20 to 30&he(EPngerdimsitapacoantlaentidinengs the agueoys (wayuti on

according to any o t hr qu 3) _above. 20 (7) The disinfectant
according to (6) agg{/gf,he\(/\hja)eq?dgphlst %l'gtdioé’i AFERTAHY IS d)aghbeves wherein

prepar at i on. the) caieerdirsitnbacot antilacseHdhadid oo b QQQVSW/\%’_‘/“.W ein the
concentration of ol g)ce[_g(imdi ne . st. 001 to 20% (WV). J (9) The disinfectant
according to (6) above: TREre R tREFPUBIg; SRafagieans iselahien cotminding to
prepar attbn. ang0InThet dil$i vheeigt(33CeB6E: NGdnf G 2} n80QY, .ein_the
concentrati ogl}(()glol.anexi dine is 0.001 to 6% (C;\I/\r%\/)l. ??1§2 l%ﬂhre %?lﬁf 8‘%t ant
aceor di ng t o“any ond % BFUEMDRIFPEPIHIN fove, a@hilcaddiridrersadonbai ns a
palyal kyl eneobhyenldindOwf 4R) arl hendios NEStl @, agcar,di 0.(11) above
wherein the _concentration of ﬁ%\le pol yal kyl'ene gf%o‘%‘ﬁ?asbo.t% P%efbﬁ’/&‘f%?/)
a solld, 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).

R

(9} 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



(13) The disinfectant. according to (11) or (12) above, wherein the

pol yal kyl ene glycol is a polyethylene- polypropylene glycol or a

pol yet hyl ene glycol. 35 (14) An aqueous sol ution containing ol anexi di ne at
a -4- concentration of at least 0.1% (WV). (15) Use of gluconic acid for
solubilizing olanexidine in water. (16) AL?Fthod of disinfecting or
sterilizing an object, 5 conprising contacting the object with an effective
amount of thecordicitresbants agCQidisngot £ yqne of (6) through (13) above.
(17) Use of a disinfectant according to any ‘oné of (6) through (13) above
for disinfection orlstelski eatgbironic hnid héowspediubithation Ardeslains,id he
concentrati ong@fe;each ingredient in an aqueous solution or disinfectant
is, unless otherw se indicated, expressed as a wei ght per volune
percentage "% (W WI%) A methedefeiighhfég)imf ceasbeinDredienh/ g,gﬁ)eéﬂg of

the aquegus 1 or_disinfectant. \Wen the disinfectant is an 1
al cohol i ¢ pr e(::)dzgr{lpgfﬁsgﬁ? %%%taccg&ggngﬁgt?%}?c&f WIFBoRR| ehhPAtA¥e aneni edt 4he i s
expressed as @EsioifeskaperacalrdiBgpes Cant age o%0 (6M Mrough §13) tdgwol une

in the

(m.) of alcohol/ 10 7r5rL of the disinfectant. Mreover, 7in
speci fication and cl'dimsSCte @ sBsipheetatdcsrreing tmexivione aEat® t he

concentrat i orthaoughl angxigidie itBrt @1 & Qfcttibg b e&&gﬁ%&éﬂ. aqueous
solution or in a disinfectant, which is determ ned by neasuring the anount

of free olanexidine in the aqueous solution or disinfectant by high-

performamce |iquidrightpasagooranveidn DET < DESCRI P! OF THE | NVENTI ON
Agueous Sol ut,i on The pr,eseé])?ili nven%i_ ongf):c% ;@Vl:a (Ejg’an aq%}ocu%\{tgﬂ:ﬁ??o ea'gl
cont ai ni ng olBAERAYFTe Ht 4 eaneews retliudhoof ontdlsasteci8napps oxinmisel y 0. 1%

(ud) in L er menebul seeolaneehdi Bgor iRy 89U80H5: G OB flnd 2. BVE0LL "

contains at |east aJo,pr oxi mat el
% (W/V}”, i.e., the weight (g) of each ingredient/100 mL of the

aqueous solution or disinfectant. When the disinfectant is an
15 alcoholic preparation, the concentration of alcchol in the
disinfectant is expressed as a volume per volume percentage “%
(V/V)7”, i.e., the volume (mL) of alcohol/ 100 mlL 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 aqueous solution or

in a disinfectant, which is determined by measuring the amount of

N

free olanexidine in the aqueous solution or disinfectant'by high-
performance liquid chromatography. '
25
DETAILED DESCRIPTION OF THE INVENTION

Agquecus Solution

The present invention provides an agueous 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



0.1% (WV) ol anexidine, and therefore can be used in the manufacture of
various forns of disinfectants in accordance with the objective, including
disinfectants that are diluted at the ! 35 tinme of use. Moreover even in
the case of preparing a i -5- disinfectant having a relatively high

ol anexi di ne concentration fromthe aqueousssolution of the invention,
there is no longer any risk of the ol anexidine precipitating out in the

obtai ned di sqimmﬁewt'antl}navfngpeetelgibi@ﬁwa}tlghhgl%@,&%hgl B@nﬁ sation
5in the aqueg | uti on be ahout 0.1 to 20% (WV). As described above,
by sol ubi | i zi Tig" ol ATeRAIFAE PEHOPSO%GHH JI¥ENtbPR ithergaterno t heigequeous

sol ution of taey m@&eaf tm@ﬂbh@ﬂ:ﬁﬁ% e g&%&ﬁ?ﬁ%f@%ta%a%gg&éé&%he& hat

for the first tine it can be stably usSed in vario
phar maceut i cal i st ant ond tsisg toraf®radlei g dstlendlahakheitis coflcanexkdiae

IS a conmpeundihaHgql hej, NRLTE, 3
di chl orobenzyl )-5- oc?y(llg(gllﬁuanl %gb?epres%crﬁgzeg %yt?he ‘fo /gvm nd)‘S %PH‘EFBEd
(1).. a / \ a9 LNlil-l@lNBi- Qimz/(lcﬁﬁé) @hiZclt 1)s HooAby exanie: ah a

preferable MeaNS{ 0 |\;§_94 n n water, at a,concentration of
at |east about O. 1%5:?9 3 O\GS gOﬂl en :ﬁ% tg’gsPrﬁﬁeréﬁdl%PBFo%nﬁﬁtarbf
gl uconi ¢ aci @Utﬁrt@ﬁéiuatmlqdvhntﬁgéesmm &hsltl gbt exeestrf tehdconi CarpGicd per

nol e of the hgé(ﬁle %oeX| st %Nith %&e EI anexi dine. In such an aqueous

20 sol ution conta ning oranéxi-drne" @iy & P ﬁglfla%‘?Pféﬁﬁ"llnﬁFﬁPa%ﬁﬁﬂms suchof

gl uconi cl@ci &s tlhqumdisana&)d diinemarts t he gl uconic acid may form a salt, or

the two may exist iLn_the free form or the_ gluconic acid salt of

i)nem dine may coSxPREXIHIE fred oPERRMNGUbRELiaAJthe rdhengradoname akt B, 425
her nor e, dllbhﬂsr@w@i@labbeo&f‘% bﬂd"l.l%n@g@e?é'ﬁréégd’ge'doﬂ RO ARG h

ol anexi di ne and ﬁbjuc ic acid substantially contain ?/t er an acid ot her

t han gl uconi J-a salt of the acid

Cl
. NH NH
cl H fl / \
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 0.1% (W/V) is to
make at least an equimolar amount of gluconic acid, preferably 1
mole to a slight excess of gluconic acid per mole of the
olanexidine, coexist with the olanexidine. 1In such an agueous

20 solution containing olanexidine and at least an equimolar amount

e’

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 gluconic 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”



(i.e., the acid other than gluconic acid). Mre specifically, it s
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 nore than approximately 0.05% (WYV). Here "acid
other than gluconic acid" -6- neans a substance other than gluconic acid
that provides hydrogen ions in an aqueous solution. Exanples of "salt of
the acid ot hafiearddan sgh#EAHL RRLA" i el e_addi.tion salt of the acid,
such as a salt with an inor ggnﬁ% b%}lslge&? dé&g?‘ména% écltqa mBE eV et hvddieres
as a sodi um sHiS éf anpayugssisuparsation anEabkalénefedsht net athe SRHH Stk as
a cal ci um salgy R ' +S n.alumnium salt, or. an ammpni um
salt; a salt wt hgghlgg?g(g%déﬁhagllé&%%@ Rage ?ijﬁggfcl’ﬁllséﬂitné’ff Ehe et i asigl,
pyridine, pi @l ienéalétwaroleaninergamtietdmergl amyne,ad Higkhangbedm N8t such
di cyl ohexyl arg r .N. N 10 .di benzyl et hyl enedi am ne; and so on. Q

Pr epar ati on %E?%bgogﬁh?ﬁggﬁqﬁgoﬁs ?iﬁ§§%9ﬂ1Séégcﬁﬁbéﬂkﬁéﬂéﬁ/E@r%hﬁﬁﬁﬁérable
met hod of pregditi Bgchnas aguaousulosalti G thak ﬁ&ﬂ&ﬁi%%l@LaQﬁxéfﬂﬂﬁﬁﬁMNj

gl uconi c aci %,a nd _substantially contain nei(t_qher an aci d other than

gl uconi ¢ aci ¢°157 n8F F' SIFPREFM $lticiad Seiltewith mn aeivanachiase Famrhgkaconi
aci d). ' A anexiigkoRyignigry)etal byh ehigifed 85 & 0oL ystalhi aci.d addi.tion
salt such as a hédrochLoride. Thé?g%oref Pgelaéﬁ% %éggﬁkﬁgh %%‘?Kgﬁ%ﬁngs
ol anexi di ne Ky&FBeRPAmide, i sri¢thanolsuspenddiicy Iohaat@amiaadoanyarkal i such
as a sodiam AydBesxyie- 135 A4 j ydroxide is then added to the
suspension in the orégfofethgﬁg%%zﬁ#gfkgeﬁ?'or in the formof an aqueous
%ﬁsaline solution to precipitate free ol anexidine. The anount of an al kal
tio Joe added psepardtidinictneg o anaxindhBEusad-NA RLeCi pitated, i.e., such
that the suspension is neutral or afKarine. For 25—exanple, the anount may
be at |east an equbwsteied Bbabi VEs t9 pri@erabid FQHING st BEAS] Ition
salt of ol angxidine. @%&er t€§ alkali%;ddition“ t he nixtupeeﬁgfgwfggkdfor
about | 1 to3 5 nour¥EtigBotRatoEXtaissnriarpeidingr and py ke ycabpuan@0

to 30C, and ﬂﬂb&tdﬂﬁﬂé&ﬂ@bbanﬁﬁiﬁidé%%ﬂ%&agﬂréhid1&fﬂ%rvkﬁéﬁi$?héghic 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 agueous alkaline

solution to precipitate free olanexidine. The amount of an alkali

s

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 abbut 20
to 30°C, and more preferably at a temperature in the vicinity of
30  25°C. In the present invention, the alkali may be an inorganicl
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



30 25C. In the present invention, the alkali nmay be an inorganic base or
ah organi ¢ base such as those previously nentioned. Next, the free

ol anexi dine solid precipitated by the above treatnent is filtered off, and
is washed with water to renmove the - acid that fornmed the ol anexidine acid
addition salt and a salt of -7- the acid and the alkali. After washing with
water, the solid is resuspended in a solvént such as water, is again
filtered of f,theandikSakewash it h , it s, preferable to.repeat
"this procedure once oljgda'sever%glkw%l£ he\g.%%d‘f%hgﬁ}gl V;,%hi Yy :%@8 SpHd B

ol anexi di ne dfeSEgANgRR ity acanlbenbitmihned wytalt,ssiel vigagnt helts@ld deifp a

sol vent such . di ng ter to the solution to .

precipitate ca?f\/istégl %o% %@Fegﬁgﬁaﬁ%&?rdi ﬁ‘é“ﬁ 11# Jf%éjrftfciedf.a%l?hﬁ? ¥ataqdd thie

aci d addi ti oProgetun arve olranexérihe iand. a rsalitionhli{e Bcidsandal heree

al kal i subst i .remad n, then the 10 ol anexidi ne in the aqueous

sol ution ?ay%rrlé%l%%%{%d IJ({)e Eﬂ%’eﬂﬁghrﬁ"g}rltsyolcﬁﬁl Beothigtimgd by dissplding &aely, the

residual anowoflidf it he sadivénthaticl ofdmed albendl angd dnengchaaddit iﬁﬁ@ sal t
e

and a salt ofS ﬁhg.aci d and the alkali in the aqueous solution of t
i nvention is preferais BEEP 5t @ skahs abbires odamen¥jne Folf eXams@,d.

in the case ahanegbfndd zhagaeld aldkaldizhnga i SIS %Sioﬂﬁngixi{i’ir?eneaﬁddgngal
hydr ochl ori deé\/\%t h an aqueous sodi um hydroxi de solution, 11 1s pref 2f4bl e
u

that the resPduile 5dicusnehtbe i alkaddnsehstant e liyn relieinaquesusheol uti on be
not nor 16 han1ahoita he03% (ML \dqudthaNexne 1P 0] L ablal peg above, | s added
i uconi & &EP4*¥ol uti on

to an aqueous _gluconic acid solution, of an aqdeous g
@Jadded t 0 SPhEPLRIqrdgiand s#ktni xture is stirred, whereby the aqueous

i
solution of the inyenti b is This .operation . be carri ed
out at room tenper alt%t]grlef',q'%l:‘?fjifi Qhegltlél)%e%r%g?g%emﬁ%l%%rﬁg eoﬁf:l‘igtq?aérqtﬁol’“éﬁ?l The
concent r at i oRh®folanexdduneuaciqglaginiionasalt selduti ealused @an deqsyhd aphy

sel ected so eous sql ution ntai,ns at . | east an equi nol ar
amount , spe!f:l;P iglcgl nyftngb%%#eﬁust 51 .uaril%l JPYEBRLED atT PrsErTABLE At

free ol arfexi Wpne thenbebadted. @3ter@/¥) . 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
agueous solution be not more than about 0.05% (W/V).

20 Next, the solid obtained above is added to an agqueous
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

R—

can be carried out at room temperature, but heating may be

25 carried out as required. The concentration of the aqueous
gluconic acid solution used can be suitably selected so long as
the aqueous 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 gluconic 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



30 The aqueous gluconic acid solution used in this step can be prepared by
di ssolving gluconic acid itself, or can be prepared using a gluconic acid
precursor that changes into gluconic acid in an agueous sol ution 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 other than gluconic acid) is
present, then -s- the ol anexidine in the aqueous solution of the present

invention nayhd AR =REPRL Vis Wb i iLtion l.t , and hence when
preparing the aqueousxblucoﬁkc agigsg%?ﬁgf%ﬁgkﬁkgi%gggg%?58?8“?0““?3%6@@
bef or ehand arfMhLY@ §. Peptly isgdubbasacint eniddeibnnsakt,c.ahdShbhad W
produced fro i-ds net I ic acid . and that may forma salt, and
salts of suckr?lﬁji onél%vmetﬁ% %gtl 8%5%@%% T 2&CEoaP ity 1 ¥hs MpdFadestiallonso
etc.). in ther@picobsisothandrpisush(e ihatchsvehdé o ANGSALES ions etc. ) -

substanti al | y in jn the aguequs gluconic acid solution. As
descri bed ear I}%gr %Q%hégqg&%erde%(g?ﬂb?%l%(to l’ﬁj{erthgqﬁngrwg apid sanech thisat

aci ds other ti#an foghusosaktt acnd sattsald sueh sHEOLRGHAS, Eﬁ@%ﬁ%i &&f{%,e
aqueous sol yt]| @mat a_concentration of not nore than about 0.05% 6? The

above procedur éﬁgl vesan RRYFGESIEmsH iS4 - ¢ ond R Fishgausbanesd bitrieranduch

gl uconi ¢ aci chaandushbsémtanal by1€9NhARLAY: 4P1 Peld NEY: ?gmgﬂl d, other than
gluconic acid nor a salt of the acid. The aqueous solution obtai ned

remains in a°dUERPSt PSP AELd stk ign - r demdesmpebead ue@r fierr,atheng ti me
even if Lbe oqlrafexhidl dextcoRCeAt 1l i .S 1apprQxi ely 20% (W in _termns
of free olanﬁxidine. 26{Eisinfectant iﬁélo gﬁ%%#gﬁﬁgtaaﬁﬁéa§n§¥¢UF£8ﬁ of
the present InVERPTORCHESEM pebtaldvesucbneaids mndieash BheWqbold (W V)
ol_ahexi di ne, soandidhuse exhi-hi ective disinfectant and bactericida
action, and hence is usefulbégtéggtaé R e%?%ﬁ??rﬁz a8y ﬁ%?%,élQﬁ?i(Wég)-

ol anexi di ne agueou3h§otkaieoprofetive prissentni ayeahionddeseshbeshtAkayg can

be used as agdhsipfeciant, 2 . Al ternativel t he ol anexi di ne aquéous

__ d2g13H : ! inj

sol uti on_ can be made a 5ch a018, and substantially containing
neither an acid other than gluconic acid nor a sait of the acid.
The agueous 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.

290 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 aqueous 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 alcoholic preparation by

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

Moreover, the olanexidine aqueous solution 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



into an aqueous preparation by diluting it with purified water, or, for
exanpl e, can be nmade into an al coholic preparation by 30 diluting with an
al cohol such as. ethanol, isopropanol, or with denatured al cohol, and if
necessary with a purified water. Moreover, the ol anexi di ne aqueous
solution can be nmade nore viscous using a tdickener or the Iike and can
thus be nade into -a viscous disinfectant. Alternatively, ethanol for

di si nfection ohe-Biket benl bkeakied be arded dRxiReno! anex)di 081 AOHSOUS hus

sol ution, thur? .rltlaki ﬁ% tTe ol .anexi di ne aqueous solution into a qw’ck-éilr yi ng
di si nfect ant THEEdH"h8 WPECLBE peuPRIve Ssdtkian ginttk cacning-diaioteer i ci dal

ef fect due todidimfeidhanel shandaa sysiaidedethie PR L A
ol anexi di ne. Furthernmore, the ol anexi)gi5 ne aqfﬁte)oﬁgsveéo Ou%l 8nq8%g}f haeCt]ﬁlrgesent

i nvention caP¥eSidcddabieidfics Haet be ther mtbanbi gquart psepasaedne RS+

descri bedsabaue: bt taksoddb.disshaf ectants in  other suitable forns.
Exanpl es of forms other than liquid 10 preparations include ointnents,

creams, gels, foandguraBersers, thecplbsesittirso agueolhessl ftabABo€aphde
prepared by I G OF 3 suitable carriers. The ol anexi di ne
concentrat i o;\b?di n tnhegg?és}%ﬂn o@c?éﬁfg%fu% nogr Behttt WenEPsR ¢5 rBrer abl y
adj usted to FEePagelions 200 deWWbed Mlicvel BufbaDio fireeiieh AREXE Liie 1 When

t he disinfec (o] present invention is an al coholic preparation
obt ai ned by g’f&?‘%ﬁ %‘g‘i?%blvﬁ &sﬁ’rﬁﬁ'al GBS rot d&rmsupPERe | ool iquhe

bact eri cl@al prekbectatidng hecaliaohelntnspesi Leahd Y.geatshanglys i Qpanol ,
etc.) can bes%xpl%ct ed,as 20 well, and hence the concentration of the *

ol anexi di ne Cah be LS8 WESS hBTHF SFHT &&t Berated Hey preésgntoimerelt | on
i én al cohaksked puepasiat icarridéhe. ol anexi di ne concentration in the

di sinfectant is prﬁ}erabl about 0.001 to 60 (WV). In this case, the

al cohol concentrat rof PG ddns; ereadmationpief drallipialoata®s dhehsane.

oo 1 Ch bl a0 gy, BARMED 5o 510010 b
e 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, isopropanol, 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 preferably 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),
If desired, a polyalkylene glycol can be further added to
the disinfectant of the present invention. Additioﬁ of a
polyalkylene glycol to the disinfectant of the present invention
30 produces the surprising effect of further reducing skin
irritation without decreasing the bactericidai 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



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 w thout decreasing
the bactericidal activity. Specific exanples of the polyal kyl ene gl ycol

i ncl ude pol yet hyl ene- pol ypropyl ene gl ycol s gnd pol yet hyl ene gl ycols. The
type thereof (nolecular weight, polyneriza%lon degree of ethylene 35

oxi de, pol ymeniizabilonsebgiesl ehoRr eMthENE QX C ; 19,
suitably sel ected fron1connnn|yoused ty 3% ?%ggggg%Héﬁcéé§?€ﬁa%%%“”Fgrﬁpﬁnd
appl i cati on ofPThéndi mkisatapr ahdthe Wwinfectaxamplkesopoef er abl e

| yet hyl - pol t i | i zati
flogh e of oLyl ens ou derily Y e2eTprdbts LIIT8L IO BaRB bRV L65S o Les
to 200), anpl%¥9p6P9ﬁ%rh%ﬁﬁﬂgoﬁ Hebymer iofatpoopyt@re ofi deh{Pe afxiakoutol0 to
those havng 4 worae i a8 (oS 1o 3000 LoAThar P8 Lal S \A pr et e

those having a_nol ecul ar wei V2 preferabl e
ponaIkyIeneF@ﬂywﬁrltaiipnldegnégemﬂxh@mgﬂaﬁéy@ipﬂyu@0¢‘gfyggguﬂwﬁd1tg 100

pol yneri zat i f _LEQ. 0 bo 15 to 200 _and a pol ynerization degree
of PO of aboﬁtgsggg%ﬁt% 7"89“%595 Rengyio -of PAHETFBILY abpd ity lgingc o1l veelte chrean
be suitably thebechadirin aamcdedance wiilhtt Be S moangdpayp! i cation of the 15

di si nfectant, the oncqplr tign of ol anexidine and so on. Generally, the
pol yal kyl ene gl ycof* P7¥ rlippreeipde relualiadmpenuiacpbninfa about 0. 01

to 509 (M V) pohy¢tiey dirgi-phe 1ed .5 1.0 200 (WV)_If
desired, addiséi vgs comm%l %ﬁ%ﬁc}li n pPéggﬁiaﬁ%%sgsgggﬁg%pi%oéloornd%ﬁg%e\Q’f
liqui d prepafdt o Wi Aenkft 20G RNt RepPplkeetization dedtablof added ticothe
dj,infectantlsftéhﬁxpresent invention insofar as it does not adversely
affect the dissolution of olanexidine in water. Exanples of such additives
i ncl ude preservat e amowitsefir ihemslvehkykenerglycodnadaed Salt fiRctsmnt sb2p

other than petyadtad aneaglyr@ibe GALLOPLS f%%%{%%hagéglication 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 invention
insofar as it does not adversely affect the dissolution of

olanexidine in water. Examples of such additives include

(N

preservatives, moisturizers, thickeners, nonionic surfactants

25 other than polyalkylene glycols, cationic surfaétants,
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.



antioxi dants, perfunes, colorants and so on, and al so include other
bactericidal disinfectants and nedicinal agents, etc. Note, however, that
it is desirable to avoid the additives that are |ikely to forma poorly
soluble acid addition salt with 30 ol anexi di ne, such as acids other than
gluconic acid and salts of such acids, in_particular citric acid,
phosphoric acid, and salts thereof, etc. Exanples of the preservatives

i ncl ude p- oxybenzomgaﬁ hds &8t |1 p59% zoat.e, et

p- oxybenzoat e and 35 %r Sy dﬁgiﬁggﬁgoﬂfzéﬁiﬁé lﬁ?% %@Eﬁ&“ﬁ‘ g?ﬁé%ﬁéﬁ%a
-11- Exanpl esSHih @fePHep Bt Eéwgt)itnclmenmahydiydl) q)callmhgﬂénéuj-lfycﬁﬁ and
propyl ene gly, 3- 1.0 o] Iene co| and., glycerol;

synt hetic naé?%hﬁié%ulgﬁh%%%gbuh CB%%C ?#k&%ﬂéﬁlﬁHCEePFulose and
hydr oxypr opy|@&osyosehy e lindlbss Hﬁ@r}wmioagpkapyp@m@m@g sHgh a8 pectin,

chi t osan, gchigf nt han pol ysachhari des such as sorbito
manni t ol and E&gPﬁ?g?cuéﬁﬂ(ngg§n§§|ﬁl F@rgegﬁgh'é§u§P@é§ro¢hltln and

triisooct anoa:ta@,thansgtpmpmdlyaabnhggi@as isseAr QQYéofB’lrﬂo‘%Lt ahﬁnﬁ]&@o \ée oi l.
Exanpl es of %pg ﬁgc Cﬁéf i ncl ude wat er-sol ubl e pol ynérs

car boxyvi nyl of I§ f Avoaredvt eitss spghl @s Qhﬂﬂanﬂﬂ @CMi%ﬂOQﬂNMmBMRdS
povi dones ancisr»ptrwynydalah@:@ﬂ@l Slsop%ﬁoﬁl_yﬂi@iyétéxg r§it,

macr onol ecul ar nEounds obt ai ned by “pol ymeri zing carboxyglc aci ds such as
acrylic acid or RaEr4as et é@ﬁdthaﬂEEQﬁﬂﬁeﬂablydecw&tdnﬁaoﬂgbaer@ﬂkymﬁﬁy

wei ght of0 abeuthls Jaéyygﬁggg 00 | es cellulosic
water- sol ubl e rmcromol eeql ar 9&§pgﬂ &%’Iﬁ% 4 ?%gglﬁﬁ}ﬁhﬁ§

e% Q%I cel [ul o%cr%w@trhypm@pmnis}s@ovhyldneamcomdlmhyn O<§R;ohols

car oxynethybggbb a vl et el | ul ose. anpl es of the
noni oni c surfact an s§§?h§glpﬁg£gé%9po Pﬁy?%% i yEBPSUPAR| ingdr P¥ acid
di et hanol ani BelyBeeisring cerboxyﬁiq/anmdé dueﬁfﬁﬁuﬁdﬁyﬂd%,aéﬂ@QﬂHEmthcE§ii¥ '

acid nonoet I 16 aci d.nonoi sopr opanagl am de, oleic acid
nonoi sopr opa%glm a%qod%,e Iie}] het DIV EREL § I%%]led:%aét Heheharg debousnd

p0|yoxyéﬁhylén@0@dﬂﬁhmb 6»00@5@@@/ﬁﬁnu@eﬁDnQQbﬁﬂm@éaﬁfC@bllu1081c water—
soluble macromolecular compounds include methylcellulose,
ethylcellulose, hydroxyethylcellulose, hydroxypropylcellulose,
carboxymethylcellulose and hydroxypropylmethylcellulose.

Examples of the nonionic surfactants other than

20 polyalkylene glycols include lauric acid diethanolamide, coconut
oil fatty acid diethanolamide, coconut oil fatty acid
monoethanolamide, lauric acid monoisopropanolamide, oleic acid

5.) monoisopropanoclamide, palm kernel oil fatty acid diethanolamide,
and polyoxyethylene coconut oil fatty acid monoethanolamide.

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 include local anesthetics,
vasoconstrictors, adrenocortical hormones, antihistamines,
astringents, antipruritics, analgesics/antiphlogistics, anti-

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



25 Exanpl es of such cationic surfactants include a lauryl dinmethyl am ne
oxi de and al kyl dinethyl anine oxides, etc. Exanples of other bactericidal
di sinfectants that can be m xed with the disinfectant of the present
invention include i surfactant bactericidal disinfectants, and phenolic
bactericidal 30 disinfectants. Exanpl es of ,other nedi canents that can be

bl ended into the disinfectant of the preselr‘ﬁ" i nvention include | ocal

anesthetics, vasocomstdifilFestRdren rii or nmones nti hi st am nes,
astringents. antjpruritics. analgesi cgﬁgn%)k%%%gil&‘ﬁeg 16n fiqs agbroad
é ri ph?ph%/t 0[1 ﬁ? igtes’iﬂafla??@g@%m !fg’raf]@twu%micﬁbﬁe?i L aﬁsiirng}_ga_rpl;fé, ‘gtpl%

i sinfectant @fs d¥:eseRksi Ay lHA.0n. has a braad antibacterial spectrum
for various mcrobes. “For eia%ypl e, e’fgﬁjéve ascftrﬂ‘ré&lgﬁ? it Hsiafpetantve
bact eri ci dal LA SInBEemapesitbEct bacosrigr AMPOSEt B¥SRAS S8, such as

St aphyl ocacci g ept.gcogcl . Enterococei,. and Listeria and
Pr opi oni bact er ilﬁen%?ipp; géngﬁ%ﬁ%orﬁor‘féﬁat? Isxteaipaand chraps oBs bhetéchima
col i, Shigel3rp; Saldmgmeitaegdliivieobact&ria WePShS! Jaéc%étkt&{i%b%i?r’

a '4

Serratia, Pr o¢ ell'gbr ga&nel I Yersinia, Vibrio, Pseudononas,

Aci net obact er’, Nei sSér 'a; P hit bEobagfe Badilebsidbka s fintetObIbeer,

di si nfectant &swthas apossts ViMoabas]ion FOls Yl LUSy: SUch | nf| uenza
virus with enyel %’%& HEman i munodef i ci ency S\%}I]F‘L%’S,Vﬁi#ﬁés%%ieﬁg?%‘%”?ﬁ’rus,
and Vesi cul ar" SC6HEPREFST vilaisseand, Framomhiliangatd diddteroddey egss - | | ke

fungi suih as CandiTgha &l@ﬁinfé&ﬁé@}toggﬁg%aéw%qj %glﬁ‘r}iﬁfg%tﬁggcgar onyces
n

cerevisiae. 15 The disinfectant of the present inv Can”egEht

; bﬁ[ Cﬁn. be WYGE §s ugg@quﬂzat Wgrp@r‘pkﬁ‘e epfrekppéj @mﬁsgﬁﬁaﬁb%@fici@nﬁy
control ling etieusyandouss HicHaBes, YN a5t hose described  above. The
di'si nfectant of the present S:r%br_lventlon ’e%ﬁldb??glc HhEECEREET R VigivE, and
di si nf ect ant 188t POt Tengay a@@mDaC%Iil r}@a?m—mbkeCfungJiO%ﬁl@hnhé\gcézﬁl?lacﬁg CS?D bes
with an effeetd i Si ctant. Contacting nmethods a not
partiCulfg|y@%?%??g%?%gg,Agbﬁ%ggansr aﬂ& &5 aromyces cerevisiae.

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
bresent 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 50 on. Usable such

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



and specific exanples thereof include i mersion, spraying, bed bathing

etc. Exanples of the object include skin and/or hands of 25. a human or

ani mal, nedical equipnent, |avatories, bathroonms, furniture, articles and
so on. Therefore, the disinfectant of the present invention can be -
sui tably used for disinfecting skin/hands, .skin subjected to surgery, skin
wounded, nedi cal equi pnment, operating rooﬁg,"30 si ckroons, furniture,

equi pnrent and other articles, etc. Moreover, the agueous solution or

di sinfectant of the present invention may be used by inpregnating it in a

base fabric. Exanples of such bEEEEGEHGE THENTHVENTTON t ON wool , gauze,
Usabl e such 35

paper, non-woven Gj ...t her _.cloths and so on.

base fabrics may be %E@P?é‘g%\%n%&galﬁ%ogrtl’h%ﬁlliﬁéFBF-ﬁ%%%}?ﬁ&@abpé_a-k1131ad

EFFECTS OF THEUINENEr DA Fredgquapusnd odxHiikam sof ii}?idlryeﬁﬁﬁéa'fﬂ%f@dgog has
exhibits a rapidly appearing and a 5

a broad agnti ari.al ectrum .an ]

| ong- | asting llbgahg{ gLralS g#%‘iﬁoaé:&%r\}ﬁ@?f RirtHeityor Euntheragteoudis alauepos i s
very ‘st abl e exdEmtabnhighvatyaresblenev&onaent bt bPhex i -Ca0nL e stored
for a |l ong tigH% gbrggver, the aqueous solufion I's excellent interns’of
saf ety because of %t §"Fowe iStrredt Fo% ad@ndokire pr peeoves, the addedisn,

t he aqueous Hdlselivhi 08 &as1nenpr ol €, Widkh , QL OLctaste, and can
thus easily.be.made into preparations. FSrtﬁggﬁﬁgéfgiugea Ee%ﬁ§%§ﬁlution
al so has t he *JdvhArale H1d tesiAgPrerrdricssi vy aaddthengeticanduecwsdel y used
for di sinfectsongtisetidd iie pedh L ' etc. 15 BEST FOR

CARRYI NG OUT THE. | NVENTI O\I_EEOI f‘%{\}\? ﬁ%&ﬁrﬁ%’i lésé?‘ifoprt i°Gn CBF L r ATt AFPethus
exanpl es, p?@ﬁéi&t?%ﬁmﬁ¥aﬁﬁt@spﬁﬂmhnaﬂﬂpnexanples of the present inventian;

hQﬁkver the present,i-ayeRid, QN kg Nt linmted to these exanpl es. 20 Note
that in the exanples, "o" neéngﬁ?v§ SO iEElQETﬁﬂﬁﬂ ggsgggfe%gvanﬁgge of
ol anexi di ne E8heemIradmWstiepamid Jemake cka h@asHeae used for disinfecting

metallic medical equipment, etc.

15
BEST MODE FOR CARRYING OUT 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 ratic of
13:7).
Detection method: absorbance at 237 nm was measured with an
ultraviolet absorption detector.

Examgle 1

35 Preparation of an agueous solution



usi ng high-performance |iquid chromatography under the follow ng
conditions. 25 Colum: stainless steel tube with an internal dianmeter of
4.6 mm and a length of 15 cmfilled with TSK gel Cctyl-BOTs (manufactured
by Tosoh corporation) Tenperature: 40C Solvent: a m xture of acetonitrile
and 0.05 v/v% phosphoric acid 30 soluti on ;Gont ai ni ng 10mMM sodi um | auryl
sulfate (volune ratio of 13:7). Detection nethod: absorbance at 237 nm was

measured wi t haqueoud tsHavt pbetl1 absorption detector. Exanple 1 ! 35
Preparati on of an agueous sol ution -14- Aqueous Solution 1 20.9 g (50 nmol)
of ol anexi di ne hydrot 6r i(de Hepd hyadfr aflenewbdired dedrooh P& dd. hefnihydrdte

aqueous sodi umhyHRM d8 s Ui spensi o s stirred for 1.5
hours at roomtenperature 5 25%?. angﬁs%ﬁef%%agoa%Wg}y%Oﬁfi? At e ed
with water. THE 36 saspprsigredasastinredeforsaspenderss iar 2o0mtembeRitiidi ed
water, the s Si was.stirred for 5 mputes at roomtenperature, and
t he soli dlawasyﬁa_??ér gneoFP}l%n‘ﬁa%&&ﬁgﬁrWt%f%@é’@. wEpRed gpiditatiasar - wdke
carried out oifdddmobeained ermy fusatennsespadidedeif oz e, HrephPi 800d diater

di ne) was o purified water in which 8.9 g (50

obtai ned (fr ol X| ut in
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further addedq _to give (g total vol ume’sof 306"sm : T{l%pg%#ggnt ?g}tl:l%tr(lj%éf%fon
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206P. 7 g (15@nemmlixtefe qlanexidi-ng hydipeh ltgﬁlbgga@uerrg f&%g&it fhe solia
dissolved, and then purified water wasrfurther added to give a
total volume of 300 mL. The concentration of olanexidine in the

15 aqueous solution obtained was measured by using high performance
ligquid chromatography to be 6% in terms of free olanexidine.

This agueous solution 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 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

30 which 26.7 g (150 mmol) of gluconclactone 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 liquid chromatography to be 18% in terms of free olanexidine.



was added to 750 mL of a 1 N aqueous sodi um hydroxide solution, and the
suspension was stirred for 1.5 hours at roomtenperature (25C: The solid
was filtered off and washed with water. The 25 solid obtained was further
suspended in 750 m of purified water, the suspension was stirred for 5
mnutes at roomtenperature, and the solid.was filtered off, and washed
wth water. This operation was carried out once nore to renove sodi um
chloride fornmed. Theiissakidoebt i f anexidi t into
purified water in 30 whj ?,h 26. 73?%10%%’% %%%?4%9 éf%%gﬁ%%\@foaﬁ‘é AR DERTS

di ssol ved, and’®h RELRFxPERI e tstforr eevertalr oonthe nperadan eepbiatiks sol i d

di ssol ved, arEi{atI}@ré gurified water was further added to give a total
vol une of 30 : € concentration of olanexidine in the aqueous solution

obt ai ned was ABESUsedobytimi iy hi gh performance 35 |iquid chromatography to
be 18% i nsterns of Jg ge ol i disne. .- 15 Thi s aquequs sol utjon was still
transparent and col or'i%egs (g%)r%&na%]pelpfbgiﬁﬁe}f@f‘ef gydg%%%ql%ﬁ?%%hﬁéﬁr%’f&)m
t enper at ure. WaExangke Bo Afifealis oBokul i 018 9:8d Dk A HDHS &1ution,
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sodi um hydr oxi de S0l QEToN. T AngChEt ST fS ok - WakOwtS Atedop®r tamB:racure at

room t enper at(®seC) ( 256. sdiey sRld Fiwag L4l e f hed, wi t h ter.
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S

the suspensi o7 WBSr T8 et espendepdohn t ¥ eavdr puraficd theer,

solid was0fi lther edspéisiandavashed w t t & i g s,carried
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ol anexi di ne) "WasSPY o fpdErreddofibt end washd ohit20 watgr( 1&hismoprafion
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|7 Lhe AdueHscRolals o) (kg A JSRSULEN Db VSLIG LAD, L e
aqueous bl ubhenmiggins wals st ansparantroandtenp@rdt®s® 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
evenrafter being left for several months at room temperature.

Preparation Example 1

-y ' 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 steriliéation 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 Adqueous 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




even after being left for several nonths at roomtenperature. Preparation
Exanple 1 20 nL of Aqueous Solution 1 obtained in Exanple 1 was diluted
with purified water to give a total volunme of 240 nL. The 25 solution was
filled into polyethylene bottles, and then high pressure steam
sterilization was carried out, thus obtai Qigg a disinfectant containing

0. 5% ol anexi di ne. Preparation Exanple 2 Ab [ute et hanol (purity 99.5% the

same hereinafter) wap mi, 3P Addad+t.0. @119 f égog louﬁ&tyéggPﬁﬁﬁ%if‘%%

in Exanple 1, and the mXxture was uni
added i t her &leget adgrdeta k%ﬂéﬂ OﬁoAchumotrsf SMOtmbn Thebteaheti on masyhiel hed

aseptically ipi0¢pal £Nn es.. 1 hus qbt a disinfectant

cont ai ni ng 1. 5% o gnﬁe{%gﬂ é’%%pml"léﬁt F‘&Ffe%x ?%Hrér}gedl‘ﬁat%@aﬂagﬂed
absol ut e et hdhgreindtegyiofe raydibba;/pm)lpydecetfl pboser Wergeagistagt iR #8sMEi Pfeq
Aqueous Sgl ut and the m xture was uniformy

ai.n d i n.Ex
m xed. Pufifi e%Bt}FgHEGvam é’d&’é’@iye%eé{eobPBtﬁie%e thuspohtajpinge: 6t szoosni.
The sol uti on diasntettad Tasaphisg!d )39 Bhanplyetdy! ene bottles, thus

obtaining a vyiscous, . disinfectant containing 0.3% ol anexi di ne. Preparation
Exanpl e 4 4. &ggawb@l‘é’EWe pol ypropyl ene glycol (pol ynerization
degree of ethyl ene403i gesf E0)s011L665 ﬂtgj b e of propylene
oxi de (PO: iO) was added to)pO% Y AquerO@ ég}%ﬁoﬂi%f gbt ained in

Exanpl e 1, an8°pWFe¥ization ﬂﬁ%@ev@% Gé;@d’ééﬂ@h@x&ea tFe) caitb'Q out dissol ution
ol yet h%“éﬁe%%%&“f‘*z%&?ﬁ e momeF iRt AL e, ph] 9 gl o
carried 15 St tPufBlsosEnfabutia di nbeainad norﬂz@mplllglp 2% gangxidi ne.
Pﬁ))ar ation Eé@érplv?aé a%id%dgtﬂér@tcpqg&/%tahﬂ{e&?t pc%gsp Lgnaen elc%llve a
final volume of 240 mL. The solution was filled into polyethylene
bottles, and then high-pressure stéam.sterilization was carried
15 out, thus obtaining a disinfectant containing 0.5% olariexidine.

Preparation Example 5

2.4 g of a polyethylene-polypropylene glycol
(polymerization degree of EO: 196; polymerizatibn 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 mL. The solution was filled
into polyethyléne bottles, and then high-pressure steam

sterilization was carried out, thus obtaining a disinfectant

-

containing 0.5% olanexidine.

25 Preparation Example 6

18.2 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 vdlume
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 glycol
(polymerization degree of EO: 160; polymerization degree of PO:
35 30) was added to 60 mlL of Aqueous Solution 1 cbtained in Example



(pol ynerization degree of EO: 196; polynerization degree of PO: 67) was
added to 20 nL of Aqueous Solution 1 obtained in Exanple 20 1, and purified
wat er was added thereto to carry out dissolution and to give a final

vol une of 240 nmL. The solution was filled into polyethylene bottles, and

t hen hi gh-pressure steam- sterilization was carried out, thus obtaining a
di sinfectant containing 0.50 ol anexi di ne.” o5 Preparation Exanple 6 19.2 ¢
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final vol une BV2E0fanal The el ofi B00 wais. f Thé esblasept gl Fy11dd 0
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gl ycol (pol ysinfettantslegneaining00. 161 pekysesd zati on degree of PO:
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 Aqueous 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

-
S’

1.2 g of a polyethylene-polypropylene glycol

25 (polymerization degree of EQ: 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 ethanol, 15.0 g of glycerol, 15.0 g of
glycerol triisooctanocate and 0.6 g of a polyethylene-

35 polypropylene glycol (polymerization degree of EO: 20;



30) was added to 100 nL of Aqueous Solution 2 obtained in Exanple 2, and
purified water was added thereto to carry out dissolution and to give a
final volune of 180 nL. The solution was filled 20 into pol yethyl ene
bottles, and then high- pressure steam sterilization was carried out, thus
obtaining a disinfectant containing 1096oh§neX|d|ne Preparation Exanple
10 1.2 g of a polyethyl ene-pol ypropyl ene gfycol 25 (polynerlzatlon degree

of EO: 20; p rZabtdh R 0 S t0,20 m_ Aqueous
@oAEie %&@@ of F9: 20% el mgc?éngO 9 :A%lie

Solution 1 obtained in Exanpl'e 1, and puri Wwas a to
carry out di SSBMGEPBN! %l@l@dgine‘amm@all,vahdnm@m¢@rmWa§hmlmuyon

was filled i3t@gpo thyd e and the ssure steam 30
sterilization ﬁﬁ? cgﬁgfﬁﬁg %ﬁr@gﬁ%%%%giéiﬁ?ﬁ a@d%$q#ﬁ£529aﬁ? IGhealtAnAd
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pol yreri zat i dandedieenfsfctBar 20talribpadded b0add:idinefl Aqueous Solution 1
obt ai ned in %§%§§Ie :LE ggd tEe ggxture was uniformy mxed, and then '
purified wat to give-a final volune of 300 nL. The
solution was filled. as@pﬁi@ﬁEbYtiﬁlpy5uRﬁbﬁ?%@M'ﬁ&ﬁﬁﬂ.hﬁJSgcggﬁfs o%talnlng

a qui ck- drylgg rub | %g and di si nfectant .contalini ol anexi d|ne
Preparation EX4hp 5:8therg lapisier engl By6 t@d?%léymdlyp’oﬂlylﬂrrqﬁ al cohol ,

1.8 g ofio | apbwpﬂﬁsbﬁe@hb%m%@i ABALRAG 3 o) Lo, RDBEVE NI pNE 10
polypropylene gﬂ¥ col (polynerization degree o ¢ f pol yhEri zati on

degree of POP iggddener 2 FO: oﬁOAqumsadc@dsobumm Zafolat;aea@gl in
Ey l e 2, apdlbbeomx n1 e ed to to 7
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addi ng gluconlc acid, and purif mhs a
vol une of 180i%¢d, affushedsed wH dntwas lbyl é@nmtgaunohyetdimggn@naot tles,

and hi gh- purlfled 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 polyéthylene bottles, and then high-

pressure steam sterilization was carried out, thus obtaining a

.
R

disinfectant containing 16% olanexidine intended for dilution at
25 the time of use.

Preparation Example 14

0.2 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




pressure steamsterilization was carried out, thus obtaining a

di si hf'ect ant cont ai ni ng 2% ol anexi di ne having the formof a scrub.
Preparati on Exanple 13 40 g of a pol yet hyl ene- pol ypropyl ene gl ycol
(polymerization 20 degree of EO: 20; polynerization degree of PO: 20) was
added to 160 nL of Aqueous Solution 3 obtained in Exanple 3, and the
solution was filled into polyethylene bottFes, and then high- pressure

steam steril igati QR YRS G figd out, thus obtaining a 8 disinfectant
contai ning 160 ol anexidine intended for dilution at 25 the tine of use.
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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

B NPl = (W R]o

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) (appliied) Pay 5y Day €| Day 7 | Day 8
Preparation

Example 4 0 0 0 0 0 0 0 0
Preparation

Example 5 0 0 0 c 0 0 0 0
Preparation
Example 6 &} 0.2 0.2 0.2 0 0 0.2 0.2
Preparation
Example 10 0 0 0 G ¢ 0 0 0
Preparation
Example 14 0 0 ¢ &) 0 e} 0 0




Drai ze nethod judgenent criteria No erythema O Very slight erythema 1
Erythena Clearjerythena 2 Mediumto severe erythema 3 Skin Severe erythena
(deep red color) reaction to slight crust formation 4 judgnent No edema O

criteria Very slight edema 1 Edena Cl ear edema 2 Medi um edena

approximately 1 mm 3 Severe edena (nDre han 1 mm spreads to
gu??oundlngs) 9 15 The results are shown |§ Tabl e 2 as nean values (n=6)
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Moreover, the disinfectants of Preparation Examples 1 to 14
exhibited bactericidal action corresponding to the concentration
of olanexidine, regardless of whether a pdlyalkylene glycol had
been added thereto.

Reference Example 1

Preparation of free olanexidine

A 4 N aqueocus sodium hydroxide solution (120 mL} was added
to a suspension of olanexidine hydrochloride (40 g) in water (360
mL), and the mixture was stirred for 90 minutes at 25°C. The
crystals obtained were filtered off by suctionkfiltratioﬁ, washed
with water (500 mL), and then resuspended in water (500 mL). The
suspension was stirred for 5 minutes at room temperature
(approximately 25°C), and the crystals were filtered off by
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 mL), and then |
water (60 mL) was added. The resulting emulsion was left for 12
hours at room tempefature, and then the crystals precipitated
were filtered off by suction filtration. The crystals were dried
under reduced pressure at room temperature, whereby free
olanexidine (32 g) was obtained.

Reference Example 2

Preparation of a 0,0 solution containing 3% olanexidine gluconate.
The free olanexidine obtained in Reference Example 1 (40
mg) was suspended in D,0 (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

gluconate.



skinirritation. Mreover, the disinfectants of Preparation Exanples 1 to
14 ‘exhibited 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 13 Preparation of free olanexidine A 4 N
aqueous sodi um hydroxi de solution (120 niL) was added to a suspension of
ol anexi di ne hydrochloride (40 g) in water %i‘aéo 15 m), and the m xture was
stirred for 9@-RuRUIES .The-€er al taikn re filter of f by
suction filtration (%éﬁ%d%)t'hb\i\;?ey ’Sd% %ﬁf,baﬁg{%eﬁ'ﬁééu pZﬂ%"&d i
water (500 nld-6-Fh8 (FhspensBoh-dad GH,r med B09—4. oni (2t em) at4r@prm2Hf, br

t enperat ure appr 9xi el 50) th y ls, were filtered off by 20
suction filt rsgt'i gh,%an "t %n%ms 'e%qgﬁ)t’h%wg%e?h%wb oL Thi B2) nperat i(gH,
(washi ng) wa$lrepeated once nore. The crystals obtained (wet weight: 127
g) were dissolved in nethanol (200 nL), and then water (60 nL) was added.
The resulting enmul sion was left for 12 hours at roomtenperature, and then
the crystals precipitated 25 wermipusirtkereda@bfypygrgweti on filtration. The
crystals were drie under reduced pressure at roonrtenperature, whereby
free ol anexidi ne ?gﬁ PSS 5Bf AT HEY . oTRéher BReREIEX dmyleat20pr bparatimadof a
020 sol uti onanohbadteFig13¥petenexi dre 59 . The ol gnexi. di ne
obt ai ned i n Reference Exar‘r%l_ e 1 (40 mjl) k%@%?ggﬁggélgna%gﬁ?ﬁg %f?t(lﬁg
sol ution of GRGESHTiRloRE iYL 2 Ragrefrimarpenatesoyd stlutdan addegs
dropwi seldt 0 phesesUSRRRSE9Dy dpemixt yr stirred for 24 hours at
room terrpergtur e, thus %?g%a%glg a &%és%lrﬁ?#%%lcgﬁé?ﬁ?‘ﬁ@arbﬁ'anexi dine 35
gluconate. ., -21- "HNWR (DZO 6 (ppm: 0.75 (3H, t, J =7.1 Hz), 0.8-1.2
(@H m, 2.6-2.8 (2H, m, 3.4-3.7 (4H, m, 3.9-4.0 (2H, m, 4.07 (211, br
s)T 6.90 (111, d, J = 7.9 Hz), 7.09 (111, d, J = 7.9 Hz), 7.13 (1H,

.



s) 5 I NDUSTRI AL APPLI CABI LI TY The aqueous solution of the present invention
has a broad antibacterial spectrum and a rapidly appearing and

| ong-lasting bactericidal activity. Therefore, the aqueous solution of the
10 present invention is useful as a med?%al disinfectant. | rl | 22
CLAIMS 1. An aqueous solution containing 0.1 to 20% (WYV) of ol anexidi ne
and at | east an equinolar anount of gluconic acid, 5 and substantially
contai ning neither an acid other thancghugpnic. acid nor a salt of an acid
ot her than gluconic acid. 2. The aqueous sol ution according to claiml,
wherein the concentration of olanexidine is 10 to 200 (WV) 3. A nethod of

prepar ing the ggueos sqldion AL Bdncdhiify o &l Mol 20k Ju/goMBET Sing

neutralizing or alkalizing an aqueous suspension of an acid addition salt
of ol anexpdpnexwiitne amd aguéeastsehwtdwmadfaraamnabkal Pt olpeeripiacde a

sol i d, - waghj;:n .eGi pi 0. it ter, 42 i I t he
washe so??g ?‘ﬁb%"ﬁ%atgﬁggﬁ’s cg%%%ﬁlﬁgé arg?l hser(;)&l \él?li g%?dlgga%f"?ﬁéﬂneﬁ%ggmqg
accor di ngatoédchad m Ialwhefekn thed ohear dhazatilonopicab&adli zation is

carried out at,a tepperature  of %Qit Q gg%%drsi Atdl sglrgi%ctlan%hgggggl ni ng

. - e agueous So >
t he aqueous SO?UtI on ac%or ing t clalm ) erein the concentration

of . 20 ol anextchdmntiratQol0dft 012088 {dNN i 1Theod8bknfecérant according to
claimb5, vvhere%n th di.si tant is_an_aqueous res%grél tion, 7

di si nfectant actor dt MY rogﬁcﬁﬁ%?a\m?eﬁhe tHES Wi SRt 2FSOK lhneg
al cohmd i ctprepaimatl o 225c8mprhei wy siqftectiantngceer dirglivigg airm 7, wherein
the concentration of ol anexidine is 0.001 to 6% (WYV) o ,

: aqueous suspension of an acid addition salt of’clanexidine with
an aqueous solution of an alkali to precipitate a sclid, washing
the precipitated solid with water, and then dissolving the

.washed solid in an aquecus gluconic acid scolution.

15 4. The method according to claim 3, wherein the
neutralization or alkalization is carried ocut at a temperature
of 20 to 30°C.

5. A disinfectant containing the aqueous scolution
according to claim 1 or 2, wherein the concentration of

20 clanexidine is 0.001 to 20% (W/V).

6. The disinfectant according to claim 5, wherein the
disinfectant is an aqueous preparation.

7. The disinfectant according to claim 5, wherein the
disinfectant is an alcoholic preparation.

25 . g. The disinfectant according to claim 7, wherein the
concentration of olanexidine is 0.001 to 6% (W/V).

9. The disinfectant according to any one of claims 5 to
8, further containing a polyalkylene glycol.
10. . The disinfectant according to claim 9, wherein the
30 concentration of the polyalkylene glycol is 0.5 to 10% (W/V).
11. The disinfectant according to claim 9, wherein the
polyalkylene glyccl is a polyethylene-polypropylene glycol or a
polyethylene glycel.

12. .Use of gluconic acid for preparing the agueous



9. The disinfectant according to any one of clains 5 to 8, further

contai ning a polyal kyl ene glycol. 10. The disinfectant according to claim
9, wherein the 30 concentration of the polyal kyl ene glycol is 0.5 to 10%
(WV). i 11. The disinfectant according’to claim9, wherein the

pol yal kyl ene, glycol is a polyethyl ene-pol ypropyl ene glycol or a

pol yet hyl ene glycol. 12. Use of gluconic acid for preparing the aqueous

-23- sol utbohe At Y AidNGihe ¢bakMmidn 13. A nmethod of disinfecting or
sterilizing an object, conprising contacting the object with an effective

amount of the 13 sihfBethnd o SGEaNAGCEENENGT ofee BFLiA Mg I50Pgeet, 5 14.
Use of a beﬁ‘ﬂ)ﬂﬁ%gargon%%“c@ ﬁbnghéo 1%%’ cON8 19 H BBt Pvh Oantdud®©lof the

di sinfection or sterilization. di si nfectant according to claim?9,
wher ei n tﬁeSlrpfiﬂgram&yla@mr@rglllygotol@nsatoneeaisft dieémgerbeP Lkl ected fromthe

9r°“pf§°”5'5t' g, ofy ol y Pt$XLﬁﬂ§&%%k%g£°§¥§§ftiﬁ%y&f %‘ 0e E?%¥ﬁ%hy'eﬂe

gl ycol s. anexi din uconate. ine wth gluconic
aci-d, substamﬂldkhyda@nmébntmgnneit$EHrkmizaﬁﬂ@nother than gl uconic acid

nor a salt of |ciéugﬁg than gluconlc aC|d g% o{he
ol anexi dine w Th' gl'uconic a0|5 HaV|ng ﬁ B%Eﬁspéctrun1 avin

characterpsljaiuyﬂdn@ @ﬂy&olSmpnmt3}éast onb:ﬁe&bﬁz)se&eBtédZﬁmmm(ﬁhH% m,
2,02 0op (i o), 3.4 doem, (4, . B0t o (o 4, oo (a1
(1H, ®). Rdlydthylene glycols

16. Olanexidine gluconate.

17. A salt of olanexidine with gluconic acid,
substantially containing neither an acid other than gluconic
acid nor a salt of an acid other than gluconic acid.

15 18. A salt of olanexidine with gluconic acid having 'H-NMR
(Dz0) spectrum having characteristic peaks at 0.75ppm (3H, t,
J=7.1 Hz), 0.8-1.2ppm (12H, m), 2.6-2.8ppm (2H, m), 3.4-3.7ppm
(4H, m}, 3.9-4.0ppm (2H, m), 4.07ppm (2H, br s), 6.90ppm (1H, d,
J=7.9 Hz), 7.0%pm (1H, 4, J=7.9 Hz) and 7.13ppm (1H, s}.
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