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St at enent "The present invention is related to an anti ni crobi a
conposition and, in particular, to a novel antimcrobial conposition in
which the skin irritation of the isothiazolone type conpounds such as
5-chl oro- 2- net hyl - 4-i sot hi azol i ne-3-one (hereafter referred to as C1- MT)
i s decreased and the handling properties-thereof are inproved by neans of

formng it i qu Jon form The i sot hi azol one type
conpounds réﬁ?"éggﬁf VCW ©1-M T having fol I owi ng

Antimicrobial Composition and their use

Ficld of the Invention and Related Art Statement

The present invention is related to an antimicrobial composition and, in particular,
to a novel antimicrobial composiﬁon in which the skin irritation of the isothiazolone type
compounds such as 5-chloro-2-methyl-4-isothiazoline-3-one (hereafter referred to as C1-
MIT) is decreased and the handling properties thereof are improved by means of forming it in
the solution form.

The isothiazolone type compounds represented by C1-MIT having following
formula have been widely used as slime control agent, bacteriocide, algicide, and fungicide
for various systems such as cooling water system, paper mill system, paint, adhesive, cutting

fluid, and night soil treatment system.

However, the isothiazolone type compounds are known for its highly irritating
nature to skin and consequently, great care was required in the handling of chemicals which
include these compounds in the composition.

As a means of solving these problems, it is proposed to form a solid form molecular



formul & have been w dely used as slime control agent, bacteriocide,

al gicide, and fungicide for various systens such as cooling water system
paper mll system paint, adhesive, cutting fluid, and night soi

treatment system . [err]

However, the isothiazol one type conpounds are known for its highly
irritating nature to skin and consequently, great care was required in the
handl i ng of chemnicals which include thes& conpounds in the conposition.

As a neans of solving these prohlens, it is proposed to forma sqlid form
mol ecul ar compound (a compound mF\)chtf] two Or more stable mgl cuqes combine with each other

with an inter-molecular force such as hydrogen bond or van der Waals force, of which
specific form includes clathrate compound and complex) from the isothiazolone type
compound, and carboxylic acid, phénol, alcohol, amide type compound so that the skin
irritation of isothiazolone type compounds is decreased and that its stability is improved
(Japanese patent applications JP 2-57046B, and JP 1-190602A, JP 7-69816A, JP 7-101890A,
and JP 7;330520A).

The forms in which the molecular compound is employed include using the
molecular compound in powder form, or using the molecular compound powder after
formed in tablets. In addition, it is proposed, for the purpose of improving the ease of
control and operation properties at the addition of chemical, to disperse the molecular
compound in dispersion media such as water or organic solvents, making it a liquid chemical
(JP 1-31630A and JP 8-259410A).

ﬂowever, the liquid chemical comprising the aforementioned molecular compound
had several problems such as: although the molecular compound is dispersed into fine
particles, the uniformity is not sufficient to prevent clogging in injection pump or piping; it
tends to solidify when cares are not taken to prevent it from drying; a special type pump is
required to inject it due to its high viscosity because a viscosity improver is usually added to
it to prevent particles from sedimentation.

Therefore, a chemical having a decreased skin irritation and improved stability as

- well as an uniformity to enable an excellent injection operation properties has been needed.



-2- conpound (a conpound in which two or nore stable nol ecul es conbi ne
with each other wth an inter-nolecular force such as hydrogen bond or van
der Waals force, of which specific formincludes clathrate conpound and
conpl ex) fromthe isothiazol one type conpound, and carboxylic acid,

phenol , al cohol, am de type conpound so that the skin irritation of

| sot hi azol one type conpounds is decreased and that its stability is

i nproved (Japanese patent applications JP 2-57046B, and JP 1-190602A, JP
7-69816A, JP 7-101890A, and JP 7-330520A3- The fornms in which the
nol ecul ar conpound is enpl oyed include using the nolecular conpound in
powder for using the nol ecul ar conpound powder after forned in

t abl ets. :BQR%W¥4%Wmn?ﬁ”#§mbh8ﬁ6§ﬁh for the purpose of inproving the ease
of control and operation properties at the addition of chemcal, to

di sperse the nol &cskmpbject of the present invention to provide an antimicrobial composition

which overcomes the problems of the prior art as pointed out in the above, suppressing the
skin irritation of the isothiazolone type compounds and improving the stability of the same,
while improving the injection operation properties and stability in storage by means §f
forming the composition in the form of uniform solution.

An antimicrobial composition of the present invention contains one or more
isothiazolone type compounds and a compound which can decrease the skin irritation of the
isothiazolone type compounds in a molar ratio of 1:0.1—1:50; and preferably 1:0.5-1:20, and
is dissolved in a solvent.

In the antimicrobial composition of the present invention, the compound which can
decrease the skin irritation of the isothiazolone type compounds (hereafter it may be referred
to as “skin irritation suppressor™) is supposed to suppress the skin irritation by combining
itself with the isothiazolone type compounds to form a molecular compound.

This molecular compound shows a more drastic decrease in skin irritation in the
solution state. The reason for this is supposed to be that the isothiazolone type compounds
and the skin irritation suppressor have a relatively strong inter-molecular bond in the solution
state and that the skin irritation suppressor masks the skin irritating portion in the structure of
the isothiazolone type compounds to effect a decrease in skin irritation.

In addition, since the antimicrobial composition of the present invention is in the



conpound in dispersion nedia such as water or organic solvents, making it a
liquid chemcal (JP 1-31630A and JP 8-259410A). However, the

| i quid chem cal conprising the aforenentioned nol ecul ar conpound had
several problens such as: although the nol ecul ar conpound is dispersed into
fine particles, the uniformty is not sufficient to prevent clogging in
injection punp or piping; it tends to solidify when cares are not taken to
prevent it fromdrying, a special type pnﬁﬁ is required to inject it due
to its high.vj.scgsity because.a yiscosity.i.nprover. is.usual added to it
Lo or event “PUHOT Ste: e AR ERe pRERSH i el s dspiiialv il s SRt gnd
havi ng a decreased skin irritation and inproved stability as well as an
uni f or ni t y theostahldy iestarpge jcalsa ggetly impeevedon operati on properties has been
needed.

Detailed Description of the Preferred Embodiments

In the present invention, as the compounds which can decrease the skin irritation of
the isothiazolone type compounds, dicarboxylic acids, aromatic carboxylic acids, phenolic
compounds, alcoholic compounds and amide ﬁompounds are preferred.

Isothiazolone type compounds related to the present invention include one or more

compounds represented by the following general formulas:

X 0
...... 6)
Y :[[ N-R
X O
:U'\-_(_ o Mz) .. 2)
Y s

(In the formulas (1) and (2) shown above, R, X, M, Z, a, and n represent the followings,
respectively:
R: Hydrogen atom, alkyl group, alkenyl group, alkynyl group, or aralkyl group;

X: Hydrogen atom or halogen atom;



-3- bject and Summary of the Invention It is an object of the
present invention to provide an antim crobial conposition which overcones
the problens of the prior art as pointed out in the above, suppressing the
skinirritation of the isothiazol one type conmpounds and i nproving the
stability of the sanme, while inproving the injection operation properties
and stability in storage by neans of forg’ ng the conposition in the form
of uniform sol ution. An anti m crbbi al conposition of the present

I nvention cont ai l;.s0t hi.azol one type conpounds and a conpound
whi ch can decreagz I‘B@zo%&‘ia%ﬁp{dé%noaﬁg%f the isothiazol one type conpounds

in anolar ratio gf 1:0.1-1:50, and preferably 1:0.5-1:20, and 1is

dissolved in a s&%ﬁé‘ét’?may condense tpfoxmp a bepzenedigglobi al conposition of the

present invention, the conpound which can decrease the skin irritation of

t he i sot hi azol onMiGanpmipnwngsoupseleetf tfem a growpycobsistingfodmikati metals, alkali
earth metals, heavy metals, and amine;

Z: Anion atom or group having a solubility sufficiently high to form a

complex with the cation M;

a: An integral number 1 or 2; and

n: An integral number with which the anion Z fills the valence of the

cation M.)

The isothiazolone type compounds include, for instance, such compounds
represented by the structural formula (1) in the above as 5-chloro-2-methyl-4-isothiazoline-
3-one (C1.-MIT); 2-methyl-4-isothiazoline-3-one; 4,5-dichloro-2-methyl-4-isothiazoline-3-
one; 2-ethyl-4-isothiazoline-3-one; 2-octyl-4-isothiazoline-3-one; 5-chloro-2-octyl-4-
isothiazoline-3-one; 4,5-dichloro-2-octyl-4-isothiazoline-3-one; 1,2-benzo-isothiazoline-3-
one; and complex of these compounds with such salts as magnesium chloride, magnesium
nitrate, copper chloride, copper nitrate, and calcium chloride. In the present invention,
however, the isothiazolone type compounds which do not .form complex with salts as shown
in the formula (1) are preferred since they form molecular compounds more easily with the
skin irritation suppressors in the solution and have a higher degree of skin irritation

suppression.

On the other hand, the compounds which decrease the skin irritation of the



to as "skin irritation suppressor”) is supposed to suppress the skin
irritation by conbining itself wth the isothiazol one type conpounds to
form a nol ecul ar conpound. Thi s nol ecul ar conpound shows a nore
drastic decrease in skin irritation in the solution state. The reason for
this is supposed to be that the isothiazolone type conpounds and the skin
irritation suppressor have a relatively sgrong inter-nolecular bond in the
solution state and that the skin irritation suppressFr masks t he sklnd t
irritating.portJ ot stryct f . the.isothiazol.one . conpounds to
effect a gé%?ggs? g&ller%p%ﬁ(&ﬁnﬁoru Pﬁf?%g?\&lcarboxﬁm aC%F’nar%"aﬁ“E ?IS?f,BX%ﬁ‘ﬁéﬁl ‘he

antim crobi al conposition of the present invention is in the L
- 4- pﬁcno(flc rggmpounds, alcoholic cor%pounds, and amide compounds. There is no limitation

in the skin irritation suppressor as far as it can decrease the skin irritation of the isothiazolone
type compounds but it is prefcrable'to use one or more of the compounds in the following,
which are confirmed to form a crystalline molecular compounds with the isothiazolone type
compounds, since they will form a strong inter-molecular bond also in the solution state.
L. Carboxylic acids: dicarboxylic acids of the fdllowing general formula (3) or aromatic
carboxylic acids of the following general formula (4):

HOOC - R' - COOH 3
(In the formula (3), R’ represents single bond, alkylen group with 1-4 carbon atoms,

alkenylene group with 1-4 carbon atoms, or alkynylene group with 1-4 carbon atoms.)

R2

COOH e (4)
RS
R?

(In the formula (4), R%, R?, and R* are independent from each other and represent hydrogen,
halogen, carboxyl group, hydroxyl group, nitro group, amino group, amide group, and
carboxylic anhydride group, as well as alkyl group, alkenyl group, alkynyl group, alkoxy
group, alkanone group, or alkanal group each with 1-3 carbon atoms.)

Specifically, the compounds represented by the general formula (3) include such

- compounds as oxalic acid, malonic acid, succinic acid, fumaric acid, maleic acid, and



solution state, the aforenentioned problens in injecting a dispersion
liquid are overcone and the stability in storage is also greatly inproved.
Det ai | ed Description of the Preferred Enbodi nents In the present

i nvention, as the conmpounds which can decrease the skin irritation of the
| sot hi azol one type conpounds, dicarboxylic acids, aromatic carboxylic

aci ds, phenolic conpounds, alcoholic conpounds and am de conpounds are
preferred. | sot hi azol one type co%%bunds related to the present

i nvention i

general f O;acg%ctlylgge::edi&ﬁieo&% char eTheCc%r;rH)%ldrrxl ssre{)r%gén?g n};[ t%g gQXergl grrrfluqzll kzﬁ%cque
such compounds as benzoic acid; phthalic acid; trimellitic acid; pyromellitic acid; 4-
nitrobenzoic acid; 4-chloro-3-nitrobenzoic acid; 2-chloro-4-nitrobenzoic acid; 4-chloro-2-
nitrobenzoic acid; 2,4-dirﬁtrobcnzofc acid; 4-nitrophthallic acid; 3,5-diiodosalicylic acid; 3,5-
dinitrosalicylic acid; genticinic acid (2,5-dihydroxybenzoic acid); and protocatechuic acid
(3,4-dihydroxybenzoic acid).
As carboxylic acids other than those cited above, deoxycholic acid and the like can

be also included.

IL. Phenolic compounds: compounds represented by the following formulas (6), (7), or (8):

RG

JOS

R

(In the formula (6), R® and R represent alkyl group with 1-4 carbon atoms.)

(In the formula (7), R® represents methylene group, alkylidene group with 2-4 carbon atoms,
cyclohexylidene group, S atom, or SO group, and R’, R*° represent hydrogen atom or

halogen atom.)



(In the formulas (1) and - (2) shown above, R X, M Z a, and n repr esent

the foll ow ngs, respectively: R Hydrogen atom al kyl group,
al kenyl group, al kynyl group, or aral kyl group; X: Hydrogen atom or
hal ogen at om Y: Hydrogen atom or hal ogen at om
-8-
R" R"?
HO OH
R¥ Re - RY @)
RS R
HO OH
RY R

(In the formula (8), R"-R" represent hydrogen atom, alkyl or alkoxy group with 1-3 carbon
atoms, or halogen atom, and R* Tepresents single bond, methylene group, ethylene group, or
phenylene group.)

Specifically, the compounds represented by the general formula (6) include 2,4-di-t-
butylphenol; 2,4-dipropylphenol; and the like.

The compounds represented by the general formula (7) include 2,2’-methylene-
bis(4-chlorophenol); 2,2’-thio-bis(4-chlorophenol); 4,4-cyclohexylidenebisphenol; 4,4’ -
ethylidenebisphenol; 4,4’ -isobutylidenebisphenol; and the like. |

The compounds represented by the general formula (8) include 1,1,2,2-tetrakis(4-
hydroxyphenyl)ethane; 1,1,2,2-tetrakis(3-methyl-4-hydroxyphenyl)ethane; 1,1,2,2-
tetrakis(3-chloro-4-hydroxyphenyl)ethane; and the like.

As phenolic compounds other than those cited above, 2,5-di-t-butylhydroquinone;
t-butylhydroquinone; 2,5-bis(2,4-dimethylphenyl}hydroquinone; 2,4-

dihydroxybenzophenone; 4,4’-dihydroxybenzophenone; 2,2°,4,4’-



(X and Y may condense to forma benzene ring) M Cationic atom or

group selected froma group consisting of alkali nmetals, alkali earth
nmetal s, heavy netals, and am ne; Z: Anion atom or group having a
solubility sufficiently high to forma conmplex with the cation M
a: An integral nunber 1 or 2; and n: An integral nunmber with
which the anion Z fills the val ence of th cation M)

The i sot hi azol one type conpounds i ncl ude, “for instance, such conpounds

represente he str tural ,f.ormul the above
5-chl or o- 29‘1{,@%{1}!@‘ Xypeng p%&eog fwgroxygl xglﬁ%\ none 1611 -bi-2-naphtol and the

2- met hyl - 4-isot hi azol i ne- 3- one; 4, 5- dlchloro 2 nethyl 4-i sot hi azol i ne- 3-

one; 2- et hike gan beqls inglgfeche- 3- one; 2- octyl - 4-i sot hi azol i ne- 3- one;

5-chl oro-2-octyl-4- isothiazoline-3-one;

4, 5- di chl olid- Alcohslid cofaponnddii azol i ne- 3-one; 1, 2-benzo-i sot hi azol i ne- 3-

one; and conpl ex of these conpounds with such salts as magnesi um chlori de,

magnesi um Specifically, such compounds as 1,1,6,6-tetraphenyl-2,4-hexadiyne-1,6-diol; 1,6-
bis(2-chlorophenyl)-1,6-diphenyl-2,4-hexadiyne-1,6-diol; 1,1-di(2,4-dimethylphenyl)-2-
propyne-1-ol; 1,1,4,4-tetraphenyl-2-butyne-1,4-diol; 1,1,2,2,-tetraphenylethane-1,2-diol;
1,1,6,6-tetra(2,4-dimethylphenyl)-2,4-hexadiyne-1,6-diol; 9,10-diphenyl-9,10-
dihydroxyanthrathene; 9,10-di(4-methylphenyl)-9,10-dihydroxyanthrathene; o, o, o’, a’-
tetraphenyl-1,1’-biphenyl-2,2’-dimethanol; and cyclodextrins are included.
IV. Amide compounds:

Specifically, diphenic bis(dicyclohexylamide) and the like are included.

There is no limitation in the solvent used in the present invention, as far as it can
dissolve the isothiazolone type compounds and the skin irritation suppressors, but since the
systems to which the present invention is applied are mostly water system, water or
hydrophilic solvents are preferable considering the solubility or dispensability of the effective
components. The hydrophilic solvents used in the present invention include amides such as
dimethylformamide, glycols such as ethyleneglycol, propyleneglycol, diethyleneglycol, and
dipropyleneglycol, glycolesters such as methylcellosolve (ethyleneglycol monomethylether),
phenylcellosolve, diethyleneglycol monomethylether, and dipropyleneglycol

monomethylether, alcohols with carbon atoms up to 8, and esters such as methyl acetate,

ethylacetate, 3-methoxydibutyl acetate, 2-ethoxymethyl acetate, 2-ethoxyethyl acetate, and



nitrate, copper chloride;, copper nitrate, and calciumchloride. In the
present invention, however, the isothiazol one type conpounds which do not
formconplex with salts as shown in the formula (1) are preferred since

t hey formnol ecul ar conpounds nore easily with the skin irritation
suppressors in the solution and have a higher degree of skin irritation
suppr essi on. On the other hand, tRhe conpounds which decrease the
skinirritation of the i sot hi azol one type conpounds i ncl ude

di carboxylic acids, aromatic. dicarhoxylic acids enol i c conpounds,

o) cohol 1 o BRI GLbOR S e il Bes Ao voRfvsa br u B HaY S B PRRTe i worpe
skin irritation suppressor as far as it can decrease the skin irritation of
t he i sot hi anUE selsents. '

In the present invention, the concentration of the isothiazolone type compounds in
the solution is preferably from 0.1 to 5% by weight in terms of practice. The skin irritation
suppressor is used in a molar ratio to the isothiazolone type cornpm_mds of 1:0.1 - 1:50, and
preferably 1:0.5 - 1:20, the number 1 being for the isothiazolone type compounds. The
concentra'tion of the skin irritation suppressor in the solution is preferably 0.1 - 20% by
weight.

In the present invention, in order to add other functions to the antimicrobial
composition, the following additives under (a) - (€) can be combined. |

(a) Corrosion inhibitor: For example, tolyltriazole, benzotriazole,
methylbenzotriazole, molybdic acid, tungstic acid, silicic acid, nitrous acid, 2-
phosphonobutane-1,2,4-tricarbonic acid, hydroxyethylidenediphosphonic acid,
hexamethaphosphoric acid, tripolyphosphoric acid, orthophosphoric acid, salts of acids
above, zinc chloride, acidic zinc chloride, zinc sulfate, zinc ligninsulfonate, and hydrazine.

(b) Scale inhibitor: For example, polyacryric acid, acrylic acid / hydroxyethylidene
methacrylate copolymer, acrylic acid / hydroxyethylidene methacrylate / methyl acrylate
copolymer, acryﬁc acid / allylglycidyl ethers copolymer, acrylic acid / 2-hydroxy-3-allyloxy-
1-propanesulfonic acid copolymer, acrylic acid / isoprenesulfonic acid copolymer, acrylic
ac;id / vinylsulfonic acid copolymer, acrylic acid / allylsulfonic acid copolymer, polymaleic

~ acid, maleic acid or maleic anhydride / isobutylene copolymer, maleic acid or maleic



type conmpounds but it is-preferable to use one or nore of the conmpounds in
the following, which are confirned to forma crystalline nolecul ar
conmpounds with the isothiazolone type conpounds, since they will forma
strong inter-nol ecular bond also in the solution state. |[|. Carboxylic
acids: dicarboxylic acids of the follow ng general fornula (3) or aromatic
car boxylic acids of the foll owi ng generatiternula (4):

HOOC - Rerr] - (3) (Inthefornula(S) R represents single
bond, al kyl J.0 W|th 4 caJ bon. at ons

carbon at oﬁﬁgy(g’rd ZE &Lﬁ?ﬂﬂ}m‘?rﬂmﬂmﬁﬁ &ﬁ}rl’é‘i’?%ﬁ%‘%}yg rile mcr}qlc acid
R2 [err] (Intheforrmla(4) err Rlerr], and Rerr] are

i ndependentcopolpmer avlsioatié or malticanby tactyale 8¢jésopolyvact gaitic asid powgleic

group, hydroxyl group, nitro group, am no group, am de group, and
anhydride / 2-acrylamide-2-methylpropanesulfonic acid copolymer, maleic acid or maleic
anhydride / amylenic acid copolymer, maleic acid or maleic anhydride / allyl- substituted
fluorescent substances (such as S-allylbenzosuberenol) copolymer, polyacrylamide,
polyithaconic acid, and salts of the above substances.

(c) Other antimicrobial agents: For example, halogen- and nitro-substituted aliphatic
alcohols (such as 2-bromo-2-nitro-1,3-propan¢diol; and 2,2-dibromo-2-nitroethanol) and
their esters, 2,2-dibromo-3-nitrilopropionamide, alkylclnc bisthiocyanates (such as methylene
bisthiocyanate); 1,4-bisbromoacethoxy-2-butene, hexabromodimethylsulfone,
isophthalonitryle type compo ﬁnds (such as 5-chloro-2,4,6-trifluoroisophthalonitryl and
tetrachloroisophthalonitryl), dimethyldithiocarbamate; 4,5-dichloro-1,2-dithiol-3-one;
3,3,4,4-tetrachlorotetrahydrothiophene-1,1-dioxide; triiodoallyl alcohol; bromonitrostyrene;
aldehyde compounds (such as gluthalaldehyde, phthalaldehyde, isophthalaldehyde,
telephthalaldehyde); dichloroglyoxim; benzaldoxim type compounds (such as o-
chlorobenzaldoxim acetate and - -chlorobenzaldoxim); and 5,5-methylhydantoine.

(d) Antifoaming agent: For example, silicone type or non-silicone type anti-foaming
agents.

(e) Algicides: For example, s-triazine type algicide.

Additives are by no means limited to those cited in the above but the other additives

can be also used.



carboxylic anhydride group, as well as al kyl group, alkenyl group, alkynyl
group, al koxy group, al kanone group, or al kanal group each with 1-3 carbon
at ons.) Specifically, the conpounds represented by the general
formula (3) include such conpounds as oxalic acid, malonic acid, succinic
acid, fumaric acid. nmaleic acid, and

-7- acetyl enedi carboni ¢ aci d. The conpodRds represented by the general
formula (4) include such conpounds as benzoic acid; phthalic acid;
trinellitic aci ' '

4-chloro-3-nit rgggﬁ%ﬁ%ﬁl}ggjgéfflg&qg%%ggf) gt Iﬂé%eh? e%ég)lhgs }gr‘é F%ed 3% Oﬁﬁl%ﬁg 5(-“

ni trobenzoi ¢ acid; 2, d|n|troben20|c acid; 4-nitro adhalllc aci d;

3,5-dii odo‘?‘émipl?yp ﬁgn&@q & thg fojlowmg using the above mentione 1t1ves
Formula (by weight %)

Isothiazolone type compoﬁnd :0.1-5

- Skin irritation suppressor : 0.1-60
Corrosion inhibitor : 0-50
Scale inhibitor : 0-50
Antimicrobial agent :0-30

 Antifoaming agent :0-10
Algicide agent : 0-10
Solvent (Water, propylene glycol) : 30-99

Thus prepared antimicrobial composition of the present invention is added to the
systems so that a desired concentration of the isothiazolone type compounds is obtained in
the system, which differs according to the purpose as follows:

(i) Anti-slime purpose in a pulp and paper mill system or cooling water system, etc.:
isothiazolone type compound concentration of 0.1-25 g/m’.

(ii) Antiseptic purpose in plastic emulsion, starch paste, starch slurry, paint, cutting

fluid for metals, etc: isothiazolone type compounds concentration of 0.1-5000 g/m3 .

Examples

The present invention will now be described more specifically in the following by



dinitrosalicylic acid; genticinic acid (2,5-di hydroxybenzoic acid); and.

prot ocatechuic acid (3,4-dihydroxybenzoic acid). As carboxylic

acids other than those cited above, deoxycholic acid and the |ike can
al so included. 11. Phenolic conmpounds: conpounds represented by the
following fornmulas (6), (7), or (8): [eBL] (I'n the fornmula (6),

Rl err]

and er
me
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present invention as far as they do pot depart from the spirit of the present invention.

The isothiazolone type compounds énd other antimicrobial agents used in the
examples and comparative examples are as follows:

[Chemicals_containing isothiazolone type compounds]

Zonen F : A chemical containing 14 weight % of a mixture of 5-chloro-2-methyl-4-
isothiazoline-3-one (C1-MIT) and 2-methyl-4-isothiazoline-3-one (MIT) together with
ethyleneglycol.

Kathon WT : An aqueous solution containing 14 weight % of a miixture of C1-MIT
and MIT together with magnesium chlorid; and magnesium nitrate.

[Other chemical containing antimicrobial agent]
Dibnirol A-TS : A chemical containing 75 weight % of 2,2-dibromo-2-nitroethanol

(DBNE) together with diethyleneglycol.

Examplel, Comparative Examples 1, 2
Chemicals were dissolved by stirring according to the compositions shown in Table

4 to prepare the antimicrobial compositions.

Table 1
Comparative | Comparative
- Example 1 Example 1 | Example 2.
Isothiazolone type . 10 - 10 =
compound (Zonen F) o ' -
~ Skin irritation - ‘12 1 = —
suppressor (EBP)* - '
Solvent (Propjrlérieglycol)- 646 | 768 86.6
Other antimicrobial | |
- 13.4 3.4 3.4
agent { Dibnirol A-75) 134 134 154

*EBP : -4,4' -ethylidenebisphenol

be



(In the formula (7), R8 represents nethyl ene group, alkylidene group with
2-4 carbon atons, cyclohexylidene group, S atom or SJerr] group, and
Rlerr], R err] represent hydrogen atomor hal ogen atom)

-8- [err]

-14 -

The prepared antimicrobial compositions were subjected to a skin irritation
screening test using each 3 white rabbits (New Zealand white breed). A portion of the
normal skin of the rabbit was provided as the test portion which was covered for 4 hours
with a gauze patch dipped with 0.5 ml of the non-diluted chemical. After 4 hours the patch
was removed, the test portion was washed and the state of the test portion of the skin was
observed and recorded at 1, 24, 48, and 72 hours after the washing, according to the
following evaluation criteria. In addition, the evaluated score was averaged for 72 hours
and indicated as skin primary irritation index (PII).

The obtained results are shown in Table 2.

-Evaluation criteria-

Erythema formation:

No erythema 0

Very light erythema (hardly discernible) 1
Clear erythema 2
Medium to high degree erythema 3
High degree erythema to slight skin formation 4

Edema formatid_n:
No edema | 0
Very light edema (hardly discernible) 1
Light edema (clear bulge with discernible edge) 2

Medium edema (about 1 mm bulge) 3



(In the formula (8), Rerr]-Rerr] represent hydrogen atom al kyl or al koxy
group with 1-3 carbon atons, or halogen atom and R err] represents single
bond, nethyl ene group, ethylene group, or phenyl ene group.)

Specifically, the conpounds represented by the general fornula (6) include
2,4-di-t- butyl phenol; 2,4-dipropyl phenol; and the |ike. The
conpounds represented by the general fornrla (7) include 2,2"-nethyl ene-

bi s(4-chl orophenol); 2,2'-thio-bis(4-chl® 5bheno|);

4, 4- cycl ohexyl i denepl enol ;. 4,4 - t hyl i denebi sphenal ; .

4, 4" -isobutyli denebgéggﬁ%ﬁﬁqc;edﬁwaéi‘tﬁ’é‘t ?Wﬁ{b“ge Surpas'sg}‘g'ltﬁ% POBIIBunts
represented by the general fornmula (8) include 1,1, 2,2-tetrakis(4-

hydr oxyphenyl ) et hane; 1,1, 2, 2-tetraki s(3-nmethyl -4-hydroxyphenyl) et hane;
1,1,2,2- tetrakis(3-chloro-4-hydroxyphenyl)ethane; and the |ike.

As phenolic cd@idendd other than those cited above,

2,5-di -t-butyl hydrogui none;

Score development
Skin primary
Number| - Erythema Edema irritation
71 index (PII)
1 {24148 {72Hrl 1 | 24| 48 | 72 Hr
01 2 2 2 2 4 3 3 2
Example 1 02 2 2 2 2 4 3 2 2 4.8
03 2 2 2 2 4 3 2 2
Comparative 01 4 4 4 4 4 4 4 4
Example 1 02 4 4 4 4 4 4 4 4 8.0
- 03 4 4 4 4 4 4 4 4
2 9
Comparative g ; PO 2 1 4 3 3 1
Example 2 2 2 2 2 1 3 - 3 2 1 4.3
03 2 2 2 2 4 3 2 2

The PII value in the example where EBP is combined together with C1-MIT, MIT
and DBNE is 4.8, while the PII value in Comparative Example 1 is 8.0, indicating a very
strong skin irritation. From this result, the effect of EBP to decrease the skin irritation is
conﬁnﬁed. Also, it has become clear that the skin irritation of the composition in which
EBP is contained is decreased to the level of Comparative Examplé 2 where only DBNE is
used.

A test of antimicrobial activity was performed using the antimicrobial compositions
of Example 1 and Comparative Example 1.

Bacillus subtillus was inoculated on a liquid culture medium based on peptone-yeast



t - but yl hydr oqui none; 2, 5=bi s(2, 4-di et hyl phenyl ) hydr oqui none; 2, 4-

di hydr oxybenzophenone; 4, 4'-di hydroxybenzophenone; 2,2',4,4'-

-9- tetrahydroxybenzophenone; 2-hydroxy-4-net hoxybenzophenone;

1,1 -bi-2-naphtol and the 1like can be also included. 111. A coholic
conmpounds: Specifically, such conpounds as
1,1,6,6-tetraphenyl -2, 4- hexadi yne-1,6-dio), 1, 6-

bi s(2-chl orophenyl ) -1, 6-di phenyl - 2, 4- hexadf yne- 1, 6-di ol ;

, 1-di (2, 4-di net hyl phenyl ) - 2- ropyne-1-ol: )
(1,4, 4-1 efﬁaﬂmﬁi‘fﬁi}’lff%%é?%fﬂa@ 1 gl g gpast gxtmeb 1o/ sphat adrush of L0%hasteria/mL gi o
,1,6,6-tetra(2, 4-di net hyl phenyl ) - 2, 4- hexadi yne- 1, 6-di ol ;

10- di phemyab a@aingd. Then, the antimicrobial compositions of Example 1 and Comparative

OR PR

Example 2 were added respectively so that the C1-MIT concentrations shown in Table 3
were obtained. The growth inhibiting effect was checked after 24 hours of cultivation at

30 - under shaking.

Table 3
' " C1-MIT concentration Growth. inhibiting
Example in the medium (mg/L) effect*
: 0.1 : +
" Example 1 | © 03 ' —
i 0.5 ~
) 0.1 ' +
Comparative
Example 1 . 03 —
0.5 —

% + Growth was observed
— Growth was inhibited

The results of Table 3 clearly shows that the antimicrobial composition of Example
1 has an growth inhibition effect which is equivalent to the antimicrobial composition of |

Comparative Example 1.

Examples 2-4, Comparative Examples 3, 4

Chemicals were dissolved by stirring according to the compositions shown in Table

4 to prepare the antimicrobial compositions.



di hydr oxyant hr at hene;

[err], [err],

cyclodextrlns are incl uded.

[err],

[err] -

t et raphenyl
| V. Am de conpounds:

-1, 1

- bi phenyl

-2,2'

9, 10-di (4- net hyl phenyl ) -9, 10- di hydr oxyant hr at hene;
- di met hanol ;

and

Speci fically,

di pheni c bi s(di cycl ohexyl am de) and the |ike are included.

Ther e

Is nolimtation in the solvent used in the present invention, as far

can dissolve the isothiazolone type conpounds and the skin irritation
suppressors, hufjjeisnce the systens to which the present i nvention is

applied are nostly water system water or hydrophili éPaBiipsteighthr e

as it

preferable cqnsidering the solubility or d| snenqahl lity of the effective
conponents. The hydroph| lic solventg use he pr eserfomparatité on §i ncl ude
am des such ds dinet hyl f ormam de, dl ycoI as et hylenggyeol ,
propyl enegl ydol , di et hyl enegl ycol , o|pro- Teneglrycol, [ ters
such as methyll cel | osol ve (ethyl enegl rmﬁo pt Byl Bt he?) ,
phenyl cel | osgtve S giter amd—th gl ycol
nononet hyl et hier corfol S 16 8 h as
met hyl acet atle Iboa}‘ butyl _acels hyl
acetate, 2-et hoxyé‘?W?Pmédﬁet ate- — | 5 _ _ 5
WT
Skin irritation ' .
_ SuUppressor 0.85 | 0.85 | 0.85 — —
{(pyromellitic acid)
.Solvent (water) 94.15| 94.15| 73.05 95 95
Benzotriazole — — 0.1 — —
2-bromo-2-nitro-1,3-
. . — — {10 — —
_ propanediol
Others| ™ Aqueous solution
of polymaleic . . 20 . .
acid type compound ' .
- (50 weight %)

The prepared antimicrobial compositions were subjected to a skin irritation
screening test in a similar way as in Example 1 to obtain the skin primary irritation index (PII),

of which results are shown in Table 5.

Table 5
s Comparative
Examples _ Examples
2 3 4 3 4
. Skin primary ' -
irritation index (PID 3.1 5.6 2.6 6.8 6.9

The results of Table 5 clearly shows that the compositions of Examples 2-4 in which

pyromellitic acid were combined can decrease the skin irritation in comparison to the



-10- propyl ene carbonate, and the |like. These solvents can be used singly
or in mxture of two or nore solvents. In the present invention,
the concentration of thé isothiazol one type conpounds in the solution is
preferably from0.1 to 5% by weight in terns of practice. The skin
irritation suppressor is used in a nolaggratio to the isothiazolone type
conpounds of 1:0.1 - 1:50, and preferably 1:0.5 - 1:20, the nunber 1 being
for the i swnipositioh oh€Compprativohpuupld$ coMammgunpwamelitic a¢idof Ittihalse kiown
irritation suppressor in the solution is preferably 0.1 - 20% by weight.
from the results of Example 2 and Example 3 that the irritation decreasing effect is greater in

the composition in which the isothiazolone type compounds do not form a complex with

magnesium salts.

Example 5, Comparative Example 5
Chemicals were dissolved by stirring according to the compdsitions shown in Table

6 to prepare the antimicrobial compositions.
Table 6
(Part by weight)

Comparative

Example 5 Example 5

Isothiazolone type compound -
(4,5-dichloro-2-octyl-4- 1 1
isothiazoline-3-one) :
Skin irritation suppressor
(4,4'-cyclohexilidenebisphenol)

Solvent (Propyleneglycol) - 975 99

The prepared antimicrobial compositions were subjected to a skin irritation
screening test in a similar way as in Example 1 to obtain the skin primary irritation index (PII),

of which results are shown i Table 7.

Table 7

_ | Comparative
Example 5 Example 5
Skin primary -
irritation index (PII) 5.0 7.8

The results of Table 7 clearly shows that the composition of Example 5 in which



In the present invention; in order to add other functions to the
antimcrobial conposition, the follow ng additives under (a) - (e) can be
conbi ned. (a) Corrosion inhibitor: For exanple, tolyltriazole,
benzotri azole, nethylbenzotriazole, nolybdic acid, tungstic acid, silicic
acid, nitrous acid, 2- phosphonobutane-1,2,4-tricarbonic acid,

hydr oxyet hyl i denedi phosphoni ¢ acid, hexamgthaphosphoric acid,

tripol yphosphoric acid, orthophosphoric acid, salts of acids above, zinc
chl oride, gcjdi i_nc, chl.oride, zinc,sulfat zing ligninsul fonate, .and
Ry azi ne. b SoRtlfacfobieghepdl wefePibpey o fiertd skt iy ron Rprpasitio
acrylic acid / hydroxyethylidene_ nethacryl ate copolyner, acrylic acid /
hydr oxyet h¥he Qamesitipn o Somparative Exemplp |5 wliel degsaot gopaingedr | acrylic acid /
allylglycidyl ethers copolyner, acrylic acid / 2-hydroxy-3-allyl oxy-

1- pr opanes ejdloheixdidemabibphexypdl yner, acrylic acid / isoprenesul fonic acid
copol yner, acrylic acid / vinylsulfonic acid copolyner, acrylic acid /

al Iyl sul fonic acid copol yner, polynaleic acid, maleic acid or nmaleic
anhydride / isobutylene copolyner, maleic acid or maleic

Examples 6, 7
Chemicals were dissolved by stirring according to the composition shown in Table 8

to prepare the antimicrobial compositions.

Table 8
; (Part by weight)
Example
| 6 7
Isothiazol '
sothlazolone type Zonen F 5 | 5"
compounds . . '
Oxalic acid 0.5 ' o
Skin irritation (dihydrate) -
. sSuppresso '
PPTessor Trimellitic acid - — - 19
_ Solvefxt (Water) ' 734 | 72.0
Benzotriazole '_ 0.1 0.1
2 -bromo-2-nitro-1,3-
. . . 1.0 1.0
Others propanediol . :
Aqueous solution of
polymaleic acid type -
compound 20 20
(50 weight % )




anhydride / styrenesul fonic acid copolyner, maleic acid or malei c anhydri de
[/ acrylic acid copolynmer, maleic acid or maleic anhydride / acrylate acid
copolymer, maleic acid or maleic anhydride /

2-acryl am de- 2- et hyl propanesul foni ¢ acid copolyner, maleic acid or nmaleic
anhydride / anylenic acid copolyner, maleic acid or mal eic anhydride /
allyl- substituted fluorescent substancen{such as 5-allyl benzosuberenol)
copol yrer, polyacrylanide pol yi t haconic acid, and salts of the above
subst ances. O her antim crqbial agents: For exampl e, hal ogen-
and nitro-substiTot B‘EEP%FFF‘ ﬁﬂ%c@blaér:%ﬁ%‘-}l%m{sé’tf‘éﬁ syfjected t0 a skin imitation
2-brono-2-nitro-1, 3-propanedi ol ; and 2, 2-di brono-2-nitroethanol) and their
esters, 2, szchnhxgctnsi -i3a sintilai Wep as)mllimmpiedlel;o ahitday tlwmkumIs:na‘ry mmmx((Elmh
as nethylene bi st hi ocyanate); 1, 4-bi sbronoacet hoxy- 2- but ene,

hexabr omodpRhibl résulté Me&hown in Table 9.

Table 9
Example
6 7
~ Skin primary
irritation index PI) | 57 | 40

The results of Table 9 shows an excellent skin irritation decreasing effect of the

compositions 6 and 7 in which oxalic acid or trimellitic acid is combined, respectively.

As is described in detail in the above, the microbial composition of the present
invention is a solution type chemical in which the isothiazolone type compounds and those
compounds which can form molecular compound therewith are combined. This
composition can substantially decrease the skin irritation of the isothiazolone type
compounds as a result of molecular compound formation and also by way of assuming the
solution form. Since this composition is a solution, it offers no limitation to the injection
pump, thus improving the handling and operation properties. In addition, the fact that the
isothiazolone type compounds forms intermolecular bond with skin irritation suppressor even
in the solution staté prevents the isothiazolone type compounds from reacting with the other

compounds causing deterioration in the antimicrobial activity .



| sopht hal onitryl e type conpounds (such as

5-chloro-2,4,6-trifluoroi sophthalonitryl and tetrachl oroi JophishsHBETI HAS/BBEN
di met hyl di t hi ocar bamat e; 4, 5-di chl oro-1, 2-di t hi ol - 3-one; REPLACED

3, 3,4, 4-tetrachl orot et rahydr ot hi ophene- 1, 1- di oxi de; triiodoal Tyl alconor,
brononi trostyrene; al dehyde conpounds (such as gl ut%
pht hal al dehyde, i sopht hal al dehyde, tel ephthal al dehyde); dic

benzal doxi m type conpounds (such as [err]=21l=chl orober*Hm” tate and
-chl or oben q.xIF LAﬂ\?E 5 net hyl hydant oi ne. ﬂ /MJE

agent: For ‘example, silIrconé type or non-silicone type afti ¢

agents. (e) Algicides: For exanple, s-triazine type algi CI

Additives are by no neans limted to those cited in the above but the ot her

additives can be also used.
1. An antimicrobial composition which contains one or more isothiazolone type

compounds and a compound for decreasing skin irritation of said isothiazolone type

compounds in a molar ratio of 1:0.1 - 1:50, and which is dissolved in a solvent.

2. The composition of the claim 1, wherein the compound for decreasing the skin
irritation of isothiazolone type compounds is dicarboxilic acids, aromatic carboxylic acids,

phenolic compounds, alcoholic compounds, or amide compounds.

3. The composition of the claim 1, wherein the isothiazolone type compounds are
one or more compounds selected from the group consisting of the compounds represented by

the following formulas (1) and (2):

X O
jL_N( o e 1)
Y~ Y
X 0
I‘( MZ) ... 2
N—-R
Yt
Y~ S .
(In the formulas (1) and (2) shown above, R, X, M, Z, a, and n represent the followings,
respectively: o I
cet Has Been Replaced
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-12- The antim erobial conposition of the present invention is
prepared according to, for exanple, a formula in the follow ng using the

above nmentioned additives. Formula (by weight % - Sl SAEET S BEEN
t ype conpound : 0.1-5 Skin irritation suppr@ssor REPLACED :

0. 1-60 Corrosion inhibitor : 0-50 Scar e

I nhi bi tor : 0-50 Ant i m crobi al agent

: 0-30 Ant i f oam ng agent -22- : 0-10

Al gi ci de agent : 0-10 Sol vent (Water,

propyl ene gl yRdlydrogemyomgalkyl group, alkenyleroms pikyeyl eaonp,on arallpi gibugonposi ti on
of the present invention is added to the

]

(X and Y may condense to form a benzene ring)
M: Cation atom or group selected from a group consisting of alkali metals, alkali earth
metals, heavy metals, and amine;
Z: Anion atom or group havfng a solubilityl éufﬁciently high to form a complex with the
cation M;
a: An integral number 1 or 2; and

n: An integral number with which the anion Z fills the valence of the cation M.)

4. The composition of claim 3, wherein the isothiazolone type compounds are one
or more compounds selected from the group consisting of:
S-chloro-2-methyl-4-isothiazoline-3-one (C1-MIT); 2-methyl-4-isothiazoline-3-one; 4,5-
dichloro-2-methyl-4-isothiazoline-3-one; 2-ethyl-4-isothiazoline-3-one; 2-octyl-4-
isothiazoline-3-one; 5-chloro-2-octyl-4-isothiazoline-3-one; 4,5-dichloro-2-octyl-4-

isothiazoline-3-one; and 1,2-benzo-isothiazoline-3-one.

5. The composition of claim 2, wherein the carboxylic acids are dicarboxylic acids of
the following general formula (3) or aromatic carboxylic acids of the following general

formula (4):

This Sheet Has Been Replaced




systens so that a desired concentration of the isothiazol one type conpounds

Is obtained in the system which differs according to the pg+pese EN
fol | ows: (i) Anti-slinme purpose in a pulp and paper ﬂ%ﬁllst S‘égﬁag]ﬁﬁg}:‘
cooling water system etc.: isothiazol one type conpound con ent r

0.1-25 g/nmerr]. (ii1) Antiseptic purpose in plastic enulsion,
starch paste, starch slurry, paint, cutting fluid for netals, etc:
i sot hi azol one type conpounds concentratiop3oef 0.1-5000 g/nferr].

Exanpl es o The R{‘i@ﬁqéﬂﬁ?ﬁlggy on vvbl)l now be descri bed nore
n

specifically in the fol
-13-
(In the formula (3), R’ represents single bond, alkylen group with 1-4 carbon atoms,

alkenylene group with 1-4 carbon atoms, or alkynylene group with 1-4 carbon atoms.)

R? —_—

oo o NN

R3
R

(In the formula (4), R% R®, and R* represent hydrogen, halogen, carboxyl group,
hydroxyl group, nitro group, amino group, amide group, and carboxylic anhydride group, as
well as alkyl group, alkenyl group, alkynyl group, alkoxy group, alkanone group, or alkanal

group each with 1-3 carbon atoms.)

6. The composition of claim 2, wherein the carboxylic acids are:
oxalic acid; malonic acid; succinic acid'; fumaric acid; maleic acid; acetylendicarbonic acid;
benzoic acid; phthalic acid; trimellitic acid; pyromellitic acid; 4-nitrobenzoic acid; 4-chloro- -
3-nitrobenzoic acid; 2-chloro-4-nitrobenzoic acid; 4-chloro-2-nitrobenzoic acia; 2,4~
dinitrobenzoic acid; 4-nitrophthalic acid; 3,5-diiodosalicylic acid; 3,5-dinitrosalicylic acid;
genticinic acid (2,5-dihydroxybenzoic acid); protocatechuic acid (3,4-dihydroxybenzoic
acid); or deoxycholic acid.

7. The composition of claim 2, wherein the phenolic compounds are those

compounds represented by the following formulas (6), (7), and (8):

-

S

as Been Replaced.
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means of the exanples and conparative exanpl es, which, however, are not to
limt the present invention as far as they do not depart fromdibhe spirjf

of the present invention. The i sot hi azol one type cofHUSHEETAAS BEEN
other antimicrobial agents used in the exanples and conpariati ve RERGAGERS

are as follows: [Chemicals containing isothiazolone type conpounds]
Zonen F: A chem cal containing 14 weight { of a m xture of

5-chl oro-2-nmet hyl -4- i sot hiazol i ne-3-one %'Cl- M T) and

2-nmet hyl - 4-i sot hi azoline-3-one (MT) together with ethyleneglycol.

Kat hon WI:  An aqueous Rl ution containing 14 weight % of a m xture of
Cl-MT and MT togethey w th magnesium chloride and magnesiumnitrate.

[ & her chem cal contaj anti m crobi al agent] Di bnirol A-75: A
cheni cal contai ni ng KHo% of 2, 2-di-br BWo- 2- ni troet hanol  ( DBNE)
together with diet | ycol .

(In the formula (6), R® and R” represent alkyl group with 1-4 carbon atoms.)

(In the formula (7), R® represents methylene group, alkylidene group with 2-4 carbon atoms,
cyclohexylidene group, S atom, or SO, group, and R’, R* represent hydrogen atom or

halogen atom.)

RY R®
HO OH

R g R ® N Y
HO OH

RY R®

(In the formula (8), R™-R'® represent hydrogen atom, alkyl or alkoxy group with 1-3 carbon
atoms, or halogen atom, and RY represents single bond, methylene group, ethylene group, or

phenylene group.)

8. The composition of claim 2, wherein the phenolic compounds are:

2,4-di-t-butylphenol; 2,4-dipropylphenol; 2,2’-methylene-bis(4-chlorophenol); 2,2’-thio-

This Sheet Has Been Rep
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Exanpl el , Conparative Exanples 1, 2 Chem cal s were dissol ved by

stiring according to the conpositions shown in Table 4 to TEET HIAS BEEN
antim crobial compositions. Table 1 REPLACED

Exanpl e 1 Conparative Conparative

Exanmple 1 Exanpl e 2 | sot hi azol one type conpound (Zonen F)
Skin irritation suppressor (EBP)X*,g_ 12 Sol vent
(Propyl enegl ycol) 64. 6 76. 6 86. 6 Q her

A 75)  abRt-chorophangit eygloheryliforebRebropl 4y sfyfidenchisphenof 4 {2 71
isobutylidenebisphenol; 1,1,2,2—tetrakis(4-hydroxyphcnyl)etha_ne; 1,1,2,2-tetrakis(3-methyl-
4-hydroxyphenyl)ethane; 1,1,2,2-tetrakis(3-chloro-4-hydroxyphenyl)ethane; 2,5-di-t-
butylhydroquinone; t-butylhydroquinone; 2,5-bis(2,4-dimethylphenyl)hydroquinone; 2,4-
dihydroxybenzophenone; 4,4’-dihydroxybenzophenone; 2,2°,4,4’-

tetrahydroxybenzophenone; 2-hydroxy-4-methoxybenzophenone; or 1,1’-bi-2-naphtol.

9. The composition of claim 2, wherein the alcoholic compounds are:
1,1,6,6-tetraphenyl-2,4-hexadiyne-1,6-diol; 1,6-bis(2-chlorophenyl)-1,6-diphenyl-2,4-
hexadiyne-1,6-diol; 1,1-di(2,4-dimethylphenyl)-2-propyne-1-ol; 1,1,4,4-tetraphenyl-2-
butyne-1,4-diol; 1,1,2,2,-tetraphenylethane-1,2-diol; 1,1,6,6-tetra(2,4-dimethylphenyl)-2,4-
hexadiyne-1,6-diol; 9,10-diphenyl-9,10-dihydroxyanthrathene; 9,10-di(4-methylphenyl)-

9,10-dihydroxyanthrathene; o, o, a’, o’-tetraphenyl-1,1’-biphenyl-2,2’-dimethanol; or

R A

10. The composition of claim 2, wherein the amide compound is diphenic

cyclodextrins.

bis(dicyclohexylamide).

11. The composition of claim 1, wherein the solvent is water and/or hydrophilic

organic solvents.

This Sheet Has Been Replaced
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-14-

The prepared antinicrobial conpositions were supjected to a

skin irritation screening test using each 3 white rabbits -(MWH@@IQQ‘]H S BEEN
white breed). A portion of the nornmal skin of the rabbit wasf provirge
the test portion which was covered for 4 hours wth a gauze patchdrpped

with 0.5 mM of the non-diluted chemcal. After 4 hours the patch was
renoved, the test portion was washed and_ ége state of the test portion of
the skin was observed and recorded at 1, 24, 48, and 72 hoursdgfter theh
washi ng, accor di o the foll uation criteria. Ln addition, the
eval uatged score wask BRROPIRgSIo FB?VT?‘E‘QHBJY reim the hyden é’dgad’éc %Ql‘f%tsml?ﬁﬁ?y
irritation index (PIl) The obtained results are shown in Table 2.
- Eval uat i ofr BOFe @IS selected from theyaroumepnsistingef: on: No erythena
0

dimethylformamide, ethyleneglycol, propyleneglycol, diethyleneglycol, dipropyleneglycol,
methylcellosolve (ethyleneglycol monomethylether), phenylcellosolve, diethyleneglycol
monomethyletber, dipropyleneglycol monomethylether, alcobols with carbon atoms up to 8,

methyl acetate, ethylacetate, 3-methoxydibutyl acetate, 2—ethoxymcthyl acetate, 2-
ethoxyethyl acetate, and propylene carbonate. I
AR O AR A

13. The composition of claim 1, wherein the concentration of the isothiazolone type

compounds in the solution is from 0.1 to 5 weight %.

14. The composition of claim 1, wherein the isothiazolone type compound and the
compound which decreases the skin irritation of the isothjazolone type compound are
contained in a molar ratio of 1:0.5 - 1:20 and wherein the concentration of the compound
which decreases the skin irritation of the isothiazolone type compound is from 0.1 to 20

weight %.

15. The composition of claim 1, wherein the composition further contains one or
more components selected from the group consisting of corrosion inhibitor, scale inhibitor,

antimicrobial agent other than isothiazolone type compounds, antifoaming agent, and

algicide. —_—
This Sheet Has Been R
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Very light erythema (hardly discernible) 1 ' CI ear

eryt hema 2

toyhi gh degree erythema 3 THIS SHﬁﬁlAcﬁf*s BEEN
degree erythema to slight skin formation 4 Hdenn REPL
formation: No edema

0 Very |ight edema (hardly di §cer nible) 1 Li ght
edema (clear bulge with discernible edge)' 2 Medi um

edema (about 1 nm bu 3
( 16. Tge %omposition of claim 15, wherein the composition is prepared according

to the following formula in % by weight:

Isothiazolone type compound :0.1-5
Skin irritation suppressor :0.1-60 e
oroson mber o | R R
Scale inhibitor : 0-50 A

’ Antimicrobial agent : 0-30
Antifoaming agent: | : 0-10
Algicide : 0-10
Solvent : 30-99
17.  The composition of the claim 1, wherein the isothiazolone type compound

and 4,4’ -ethylidenebisphenol are solved in a hydrophilic solvent in which the concentration of
isothiazolone type compound is 0.1 to 5 wt% and the molar ratio of 4,4-ethylidenebisphenol

to the isothiazolone type compound is 1:0.5 to 1:20, the number 1 being for the isothiazolone
type compound.

18. The composition of the claim 1, wherein the isothiazolone type compound
and 4,4-cyclohexylidenebisphenol are solved in a hydrophilic solvent in which the
concentration of isothiazolone type compound is 0.1 to 5 wt% and the molar ratio of 4,4-
cyclohexylidenebisphenol to the isothiazolone type compound is 1:0.5 to 1:20, the number 1
being for the isothiazolone type compound.

19. The composition of the claim 1, wherein the isothiazolone type compound

This Sheet Has Been Replaced
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- 15- Hi gh degree edema (about 1 nmm bul ge surpassing test

portion) 4 Table 2 Score
devel opnent:

T QU Sﬁryllllllll || III|| IIIII e e e

i nd %4 48 72 Hr 1 24 48 72 Hr

01 2 3 3 2 Exanpl el 02 2 2 2
2 4 3 2 4, 03 2 2 2 2

4 3 o and Qxahc acid are solvccbr_p a hydrqpluhc@olvegt or wafer in which the cogcentratipn of
Conparative 02 4 4 4 4 4 4 4 4 8.0
Exanpl e 1 isothiazolone type compoung3s 0.3 to 54vt% dnd the #nolar rdtio ofloxalid acid tetthe

01 2 2 2 1 4 3 2 1 Conmparative Exanpl e 2 02

g 24 23 isotlgazolong: typ&Scompbund is 1:0.5 to 1:20, the rtmsber 1 being for the Bothiazdlone4ype 2
compound, and
at least one of a corrosion inhibitor, a scale inhibitor, another antimicrobial agent
than the isothiazolone type compound, an antifoaming agent and an algfcidc is further solved
therein.

20. The composition of the claim 1, wherein the isothiazolone type compound
and pyromellitic acid are solved in a hydrophilic solvent or water in which concentration of
isothiazolone type compound is 0.1 to 5 wt% and the molar ratio of pyromellitic aciq to the
isothiazolone type compound is 1:0.5 to 1:20, the number 1 being for the isothiazolone type
compbund, and

at least one of a corrosion inhibitor, a scale inhibitor, another antimicrobial agent
than the isothiazolone type compound, and antifoaming agent and an algicide is further
solved therein.

21. The composition of the claim 1, wherein the isothiazolone type compound
and trimellitic acid are solved in a hydrophilic solvent or water in which the concentration of
isothiazolone type compound is 0.1 to 5 wt% and the molar ratio of trimellitic acid to the
isothiazolone type compound is 1:0.5 to 1:20, the number 1 being for the isothiazolone type

compound, and

at least one of a corrosion inhibitor, a scale inhibitor, another antimicrobial agent



The PI1 value in the exanple where EBP is conbined together with C1-MT,
MT and DBNE is 4.8, while the PIl value i-n Conparative Exanple 1 is 8.0,
indicating a very strong skinirritation. Fromthis result, the effect of
EBP to decrease the skin irritation is confirmed. Al so, it has becone
clear that the skin irritation of the conposition in which EBP is
contained is decreased to the |evel of Caygmarative Exanple 2 where only
DBNE is used. A test of antimcrobial activity was performnmed using

Baci |1 us. SuBET IEuo AR ie B Sormebuath S Fit R beeoh Pl ot egdioigtied
pept one- yeast
| D0

therein.
22. An antimicrobial method for the purpose of preventing slime in pulp and

papermaking system comprising a step of adding the compositions of the claim 1-21 in such a
way that the concentration of the isothiazolone type compound in the system is from 0.1 to

25 g/m’.

23.  An antiseptic method for such systems as plastic emulsion, starch paste, starch
slurry, paint, and cutting oil for metals, comprising a step of adding the compositions of the
claim 1-21 in such a way that the concentration of the isothiazolone type compound in the

system is from 1 to 5000 g/m’.



&

~-16- extract (containing peptone 1 g/l and yeast extract 1g/l) so that a
| evel of 10[err] bacteria/nL was attained. Then, the antim crobi al
conpositions of Exanple 1 and Conparative Exanple 2 were added
respectively so that the CI-MT concentrations shown in Table 3 were
obtained. The growth inhibiting effect was checked after 24 hours of

cultivation at 30 under shaki ng. Table 3

Cl-M T concentration Gowth inhibiting Exanpl e in the nedium
(mg/ L) ef fect* 0.1

+ Example 1 0.3 0..5

0.1 + Conparative®D.3 Exanple 1 0.3 0.5
* + Gowm h was observed - Gowmh was inhibited

ANTIMICROBIAL COMPOSITION AND THEIR USE

ABSTRACT OF THE DISCLOSURE

An antimicrobial composition is provided in which the skin irritation of isothiazolone type
compound is decreased and the injection operation iaroperties thereof is improved by forming
it as an uniform solution. The composition contains isothiazolone type compound and a
compound which decreases the skin irritation of the former in a molar ratio of 1:0.1-50 and is

dissolved in a solvent.



The resuld.s.- @f..TabI e 3 cI early shows that the antim crobial corrp05|t|§2 0@5
Exarrpl e 1 has an growth inhibition effect which is equival entt
antimcrobial conposition of Conparative Exanple 1. Exanpl es 2 4
Conpar ati ve Exanples 3, 4 Chemi cal s were dissolved by stirring

according to the conpositions shown in Taple 4 to prepare the

antim crobial conpositions.

R S g

1. An antimicrobial composition which contains one or more isothiazolone type
compounds and a compound for decreasing skin irritation of said isothiazolone type
compounds in a molar ratio of 1:0.1 — 1:50, and which is dissolved in a solvent, wherein the
compound for decreasing the skin irritation of isothiazolone type compounds is aromatic

- -
F

carboxylic acids or amide compounds. ,

" 2. The composition of the claim 1, wherein the isothiazolone type compounds are

one or more compounds selected from the group 60nsisting of the compounds represented by

the following formulas (1) and (2):

This Sheet Has Been R

o i
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(In the formulas (1) and (2) shown above, R, X, M, Z, a, and n represent the followings, -

respectively: THIS SHEET HAS BEEN
REPLACED
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2 - 3 4 3 4 | sot hi azol one type F 5

A

- conmpounds Kat hon 5 5
Skl nirritation suppressor 0.85 0.85 0.85
(pyronellitic acid) Sol vent (wat er) 94.15 94.15 73.05
95 95 Benzotrigzol e _ 0.1 -
2-brono-2-nitro- 1. 3- 1.0 pr opanedi ol

Q hers Aqueous sol ution of polynal ei c acid type
conpound (50 weight % - The prepared

antim crobial conpositions were subjected to a skin irritation screening
test in a sRipLafost@Ntods alkil A IRenk] 5 bglﬁj,ﬂ},l SJtiaba liF‘i‘@\f ¢ irritation
i ndex (PIl), nﬂg 0\%/m ck? reasﬁll ?%g]rje %Ilk]ivog\m up abl %Hﬁ]p ’ lP)F abllyé 5

Conpar ati ve Exanpl es Exanpl es

X: Hydrogen atom or halogen atom; AL

— "

Y: Hydrogen atom or halogen atom; , \ \!l\“c‘ “‘I“ “l“ ““SI “ ‘“‘

(X and Y may condense to form a benzene ring)

M: Cation atom or group selected from a group consisting of alkali metals, alkali earth

s 2

metals, heavy metals, and amine; ‘ i
Z: Anion atom or group having a solubility sufficiently hiéh to form a complex with the
~— cation M; |
a: An integral number 1 or 2; and
n: An integral number with which the anion Z fills the valence of the cation M.)

3. The composition of claim 2, wherein t'-hc isothiazolone type compounds are one
or more compounds selected from the group consisting of:
5-chloro-2-methyl-4-isothiazoline-3-one (C1-MIT); 2-methyl-4-isothiazoline-3-one; 4,5-
dichloro-2-methyl-4-isothiazoline-3-one; 2-cthy1—4-isqtlﬁazolinc—3-onc; 2—0&yl—4-_

~— isothiazoline-3-one; 5—chloro:2~octyl-4-isothiazoline-3-onc; 4,5-dichloro-2-octyl-4-

isothiazoline-3-one; and 1,2-benzo-isothiazoline-3-one.

4. The composition of claim 1, wherein the carboxylic acids is aromatic acids of the

following general formula (4): REPLACEMENT SHEET THIS SHEET HAS BEEN |
- REPLACED
e —— 09 FEB 2000

AMENDED SHFFE n




20 3 4 3 4 Skin primry irritation
i ndex (PIT) 3.1 5.6 2.6 6.8 6.9 The results of
Table 5 clearly shows that the conpositions of Exanples 2-4 in which
pyronel litic acid were conbi ned can decrease the skin irritation in

conparison to the 23 o -18-
conposi tion of Conparative Exanple 3 containing no pyronmetH-tic-acid. It is
al so shown fromthe results of Exanple 2 and Exanple 3 that the irritation

v Sompaunds"ab nox Forma cami b w ik megveston sa { NUIFRTURY AT

COOH - (4)
R3
R'(
(In the formula (4), R?, R?, and R* represent hydrogen, halogen, carboxyl group,
hydroxyl group, nitro group, amino group, amide group, and ca;boxylic anhydride group, as

well as alkyl group, alkenyl group, alkynyl group, alkoxy grogi;), alkanone group, or alkanal

group each with 1-3 carbon atoms.)

5. The composition of claim 1, vs;herein the carboxylic acids are: maleic acid;
benzoic acid; phthalic acid; trimellitic acid; pyrdméllitic acid; 4-nitrobenzoic acid; 4-chloro-
3-nitrobenzoic acid; 2-chloro-4-nitrobenzoic acid; 4-chloro-2-nitrobenzoic acid; 2,4-
dinitrobenzoic acid; 4-nitrophthalic acid; 3,5-diiodosalicylic acid; 3,5-dinitrosalicylic acid;

genticinic acid (2,5-dihydroxybenzoic acid); protocatechuic acid (3,4-dihydroxybenzoic

acid); or deoxycholic acid.
/ This Sheet Has Been Replaced

P .
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6. The composition of claim 1, wherein the amide compound is diphenic

bis(dicyclohexylamide).

7. The composition of claim 1, wherein the solvent is water and / or hydrophilic

organic solvents. REPLACEMENT SHEET | | THIS SHEET HAS BEEN
REPLACED
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Exanpl e 5, Conparative Exanple 5 Chem cal s were dissol ved by
stirring according to the conpositions shown in Table 6 to prepare the

anti m crobi al conpositions. Table 6

(Part by weight) Exanpl e 5

Conpar ati ve Exampl e 5
| sot hi azol one type conpound 8ﬂ, 5-di chl oro-2-octyl - 4- 1

1 i sot hi azol i ne- 3- one) Skin irritation suppressor
(4,4 -cycl ohexi |i denebi sphenol) 1.5 Sol vent (Propyl enegl ycol)
97.5 99 The prepared anti m crobi al conpositions wer e

subjected to a | t-l- On reehing test in a simlat
Example 1 to ob'fé;u Jrfl‘hft: ﬁg (Esmon c:irﬁ%r y?i’ \ lhgfeflb% Mﬁré’i?m? Pf%amc %ﬁa(fﬁonc
results are shown in Table _
or more solvents sclcctcd from the group consisting of:
dimethylformamide, ethyleneglycol, propyleneglycol, diethyleneglycol, dipropyleneglycol,
methylcellosolve (ethyleneglycol monomethylether), phenylcellosolve, diethyleneglycol
monomethylether, diprOpylcncglycol monomethylether, alcoholsﬁ with carbon atoms up to 8,

‘

methyl acetate, cthylacctatc 3-mcthoxydibutyl acetate, 2-cthoxymcthyl acetate, 2-

—
—_—
_—

| ethoxyethyl acetate, and propylene carbonate.
_ gL i
9. The composition of claim 1, wherein the concentration of the isothiazolone type
compounds in the solution is from 0.1 to 5 weight %.
10. The composition of claim 1, whcrcin..thc isothiazolone type compound and the
compound which decreases the skin irritation of the isothiazolone type compound are
contained in a molar ratio of 1:0.5 - 1:20 and wherein the concentration of the compound

which decreases the skin irritation of the isothiazolone typc compound is from 0.1 to 20

.
>

weight %.

11. The composition of claim 1, wherein the composition further contains one or
more components selected from the group consisting of corrosion inhibitor, scale inhibitor,

antimicrobial agent other than isothiazolone type compounds, antifoaming agent, and

algicide. ~ THIS SHEET HAS BEEN

REPLACEMENT SHEET REPLACED
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Tabl.e 7 Conparative

Exanple 5 Exanple 5 ' Skin primary 7.8
irritation index (PIl) 5.0 The results of Table 7 clearly shows
that the conposition of Exanple 5 in which _

-19- 4,4' -cycl ohexi | i denebi sphenol was »gonbi ned can decrease the skin
irritation in conparison to the conposition of Conparative Exanple 5 which
does not contain 4,4'- cycl ohexilidenebi sphenol .

12. The composition of claim 11, wherein the composition is prepared according

to the following formula in % by weight:

Isothiazolone type compound :0.1-5
ST 1111111
Corrosion inhibitor : : 0-50 = 0+ ¢ L M s =
!
Scale inhibitor :0-50
Antimicrobial agent : 0-30
N
Antifoaming agent: : 0-10
Algicide : 0-10
Solvent : 30-99
13. The composition of the claim 1, wherein the isothiazolone type compound
and 4,4’-ethylidenebisphenol are solved in a hydrdphilic solvent in which the concentration of
isothiazolone type compound is 0.1 to 5 wt% and the molar ratio of 4,4-ethylidenebisphenol
to the isothiazolone type compound is 1:0.5 to 1:20, the number 1 being for the isothiazolone
: }
_ type compound. d
—

- 14. The composition of the claim 1, wherein the isothiazolone type compound
and 4,4-cyclohexylidenebisphenol are solved in a hydrophilic solvent in which the
concentration of isothiazolone type compound is 0.1 to 5 wt% and the molar ratio of 4,4-

.cyclohexylidenebisphenol to the isothiazolone type compound is 1:0.5 to 1:20, the number 1
being for the isothiazolone type compound. THIS SHEET HAS BEEN

— REPLACEMENT SHEET REPLACED
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Exanpl es 6, 7 Chem cal s were dissolved by stirring according to
the’ conposition shown in Table 8 to prepare the antim crobial
conposi tions. Table 8 '

(Part by weight) , Exanpl e

6 7 | sot hi azol one type 0g. compounds Zonen F

5 5 Oxal'ic acid Skinirritation

(di hydrate) 0.5 - suppressor

Trinmellitic acigs, - The composition of the claim 1, wherein 8gd igethiazéloné eype compound

73. 4 72.0 Benzotri azol e 0.1 0.1

2 -brono- 2 s ¥ : : 1.0
1o and b Retitidacid '&acusggjégqgglhafﬁo&}?hg fsolvl?ﬁtclﬂ%%ﬁ&' 1H|\yluch concgrgrai;%lloefi .
acid type.

1sothiazgl%nc type cogn%ound is 0.1 to 5 Wt% and the molar T8ti0 OF quOmcHitic acid to the
isothiazolone type compound is 1:035 to 1:20, the number 1 being for the isothiazolone type
compound, and -

at least one of a corrosion ihhibitor, a scale inhibitor; another antimicrobial agent

-
e

than the isothiazolor;c type comp(;und, and antifoaming agent and an algicide is further
solved therein.

N 16. The composition of the claim 1, wherein the isothiazolone type compound
and trimellitic acid are solved in a hydrophilic solvent or water in which the concentration of
isothiazolone type compound is 0.1 to 5 wt% and the molar ratio of trimellitic acid to the
isothiazolone type compound is 1:0.5 to 1:20, the number 1 being for the isothiazolone type
compound, and |

at least one of a corrosion inhibitor, a scale inhibitor, another antimicrobial agent

than the isothiazolone type compound, an antifoaming agent and an algicide is further solved

therein.

. . T

17. An antimicrobial method for the purpose of preventing slime in pulp and

\“.1

papermaking system comprising a step of adding the compositions of the claim 1-16 in such a

way that the concentration of the isothiazolone type compound in the system is from 0.1 to

3
25 g/m’. THIS SHEET HAS BEEN
REPLAGEMENT SHEET REPLACED
_— 09 FEB 2000
heet Has Been Replaced
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(50 weight % | - 20-
The* prepared antini crobial conmpositions were subjected to a skin irritation
screening test in a simlar way as in Exanple 1 to obtain the skin primry

irritation index (PLL)—=ef which results are shown in Table 9.

e, T

18. An antiseptic method for such systems as plastic emulsion, starch paste, starch
slurry, paint, and cutting oil for metals, comprising a step of adding the compositions of the
claim 1-21 in such a way that the concentration of the isothiazolone type compound in the

system is from 1 to 5000 g/m’. o

Sheet Has Been Replaced
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The results of Table 9 shows an excellent skin irritation decreasing effect
of the conpositions 6 and 7 in which oxalic acid or tri nﬁl@Mzﬁ:’T&)l S

corbi ned, respectively. As is described in detail in the above,
the m crobial conposition of the present invention is a solution type
chem cal in which the isothiazol one typgqconpounds t hose conpounds
whi ch can form nol ecul ar conpound therewith are conbi ned. This conpesition

can substantially decrease the skin irritation of tgﬂm [ type
conpoundCIoAIMSr esul t of nol ecul ar conpound fornati wmﬁ!g?ﬁm/ of
assuning the solution form Since this conposition i*s & soluki o4, 8

offers no limtation to the injection punp, thus inproving the handling
and operation properties. In addition, the fact that the isothiazolone
type compoundsy f Or i uft oAt SohRbsi N htdh! dnalils el o i 26 iR AORHCG 950"
even in the solution state prevents the Isothiazolone type conpoun rom
e | N o S po TR a2 Rl iR I8 2 b liel lohd G e

compounds in a molar ratio of 1:0.1 — 1:50, and which is dissolved in a solvent, wherein the
compound for decreasing the skin irritation of isothiazolone type compounds is aromatic

carboxylic acids or diphenic bis(dicyclohexylamide).

2. The composition of claim 1, wherein the carboxylic acids are: maleic acid;
benzoic acid; phthalic acid; trimellitic acid; pyromellic acid; 4-nitrobenzoic acid; 4-chloro -
3-nitrobenzoic acid; 2-chloro-4-nitrobenzoic acid; 4-chloro-2-nitrobenzoic acid; 2,4-
dinitrobenzoic acid; 4-nitrophthalic acid; 3,5-diiodosalicylic acid; 3,5-dinitrosalicylic acid,
genticinic acid (2,5-dihydroxybenzoic acid); protocatechuic acid (3,4-dihydroxybenzoic

acid); or deoxycholic acid.

3. The composition of claim 2, wherein the isothiazolone type compound and
pyromellitic acid are solved in a hydrophilic solvent in which the concentration of
-isothiazolone type compound is 0.1 to 5 wt% and the molar ratio of pyromellitic acid to the
isothiazolone type compound is 1:0.5 to 1:20, the nuinber 1 being for the isothiazolone type
compound, and |
at least one of a corrosion inhibitor, a scéle inhibitor, another antimicrobial agent than
the isothiazolone type compound, and antifoaming agent and an algicide is further solved

therein.
[ —

{ THIS SHEET HAS B

_ N
REPLACED

REPLACEMENT SHEET |

heet Has Been Replaced

W | [ || seseses

AMENDED SHEET




=21 - CLALNG 1. An antinmicrobial cbrReptACEMENTMSHEET

cont ai ns one or nore isothiazol one THIS SHEET HASYRRENC grrds—ard—a '
conpound for H mﬂ u)m jirritatiorn of SREPLACED _ ;

I sot hi azol one mm H"ln a nolar~rtatro or 1.0.1 -}1 58,1 QIFTG Zﬁmch
is dissolved ih a°sdlvént 5 wherein the xonpound for decrgating the skin.
irritation of isothiazol one type conpounds is aromatic c rboxyl I C aC| ds or

di pheni ¢ bi s(di cycl ohexyl ami de), wherein the carboxylic &etrds—are—benzoic
acid; phthalig aciThe bdﬂmpﬁsﬂitidridfmlaimizj,w}myeimtmlikdthiazolane' type ¢ompoursbaiz oi c

acid; 4- 10 chl oro-3-nitrobenzoic acid; 2-chloro-4-nitrobenzoic
aci d; 4- 6P i 4cid are solved in a hydrophilicselRenta iehigicihd coRechtrdiian bf iebanzolose
aci d; 4n|trop?1tha|c acid; 3;5- di i odosal i cylic acid,

3, 5- d' ni iyggﬁ&gpgﬁlncd is lat%'sdwt"/g and E}% +]1§r ﬁﬁb %f 5%?§111t c gclﬁ to the is th1azolone %l&e

di hydrox or prot ocC ui c aci ydrox enzoi c .
15 . It ai r h| azol on
conpou ndCOéWEP‘mg ?rgpso I: ioonh q?‘Fé 1?%4%%2&%303? 811?/ | %mB°‘H§5‘eF‘6 hilic
solvent in which the concentration of isothjazqlone type
conpound i s Oatleaspone of agorasiqnyghibitor, a scale inhibitor,gnogher patgmg:rqhml@p Mitic
acid to the isothiazol one type conpound is 1:0.5 ) ' to 1:20,
t he nunbthe isothietaignd type térapownds i aifbamingtages and ap algiclde tsrftirther solved
therein.
:\/ » - -
5. An antimicrobial composition which contains one or more isothiazolone type
compounds and a compound for decreasing skin irritation of said isothiazolone type
compounds in a molar ratio of 1:0.1 — 1:50, and which is dissolved in a solvent, wherein the
compound for decreasing the skin irritation of isothiazolone type compounds is 4,4'-
ethylidenebisphenol, wherein the isothiazolone type compound and 4,4'-ethylidenebisphenol
are solved in a hydrophilic solvent in which the concentration of isothiazolone type
compound is 0.1 to 5 wt% and the molar ratio of 4,4'-ethylidenebisphenol to the isothiazolone
type compound is 1:0.5 to 1:20, the number 1 being for the isothiazolone type compound.
N

6. An antimicrobial composition which contains one or more isothiazolone type
compounds and a compound for decreasing skin irritation of said isothiazolone type
compounds in a molar ratio of 1:0.1 — 1:50, and which is dissolved in a solvent, wherein the
compound for decreasing the skin irritation of isothiazolone type compounds is 4,4-
cyclohexylidenebisphenol, wherein the isothiazolone type compound and 4,4-
cyclohexylidenebisphenol are solved in a hydrophilic solvent in which the concentration of

isothiazolone type compound is 0.1 to 5 wt% and the molar ratio of 4,4-
othiazo’one type compound is

This Sheet Has Been Rep

N -~ [Camenoen_sheer |




20 -° at least one of a corrosion inhibitor, a scale inhibitor,
anot her antimcro agent than the isothiazol one type

conpound, agent and an al gicide is further
sol ved the? Im?]”l E The conposition of Claim1, wherein the
i sot hi azol ore typ and trinellitic acid are sol ved

in a hydrophilic solvent i'n which the concentration of
i sot hi azol one type conmpound is 0.1 to 5 wt% and the nolar ratio of

tri mel | i gyicfonegylitichebibfiRnbBoith Batiwomnt yype coappandis 1:6.510 0:28, the nbn@t@r 1t he
nunber 1 being for the isothiszol one type conpound, and 30

at | easty, Fﬂﬁh@w&ﬁﬁ&&@h@%ﬂeQG bhgd. a scale inhibitor, another

antlnlcro t than the isothiazol one t ype conmpound, an
antlfoanlng agent and an algicide is further solved therein.

5 4. An antim crobial conposition which contains one or nore
i sot hi azol one _—

This Sheet Has Been RepTaced
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type conpounds and a decreasing skin irritation of said

i’'sot hi azol one nds in a nolar ratio of 1:0.5 - 1:20, and which

L.s di ssol ved |ﬁ"ﬂiﬁ gﬂ ein the conpound for decreagkRg-t-he-skin. ,
irritation of is0lc e conpounds is 4,4'-ethylidenBBPISATEMENT, SHEET
wherein the i'sothi azol one type conpound-2hd 4, 4' - et hyl i dendbifsptrenot—are—
solved in a hydrophilic solvent in which the concentration}of ics?ttbj,\fa,z‘ﬂ ong
type conmpound is 0.1 to 5 ww% and the nolar ratio of 4,4 Ju 2O
et hyl i denet¢lpM®ol to the isothiazol one type compound is ]:d.5.tQq 1.20

t he nunber 1 being for the isothiazol one type conmpound. 15 5. An
antim crobial conposition which contains one or nore isothi~azetere

t ypeh_conp?)und_s A altiﬁﬁmdim&dmposlﬁcfm eﬂlﬁbhgccﬂit;cainfi %meé tort rrrzurle1 20déo¢?ﬁqneh

i sot hi azol one type conpounds in a nmolar ratio o ;0,5 - 1:20, .an ic

i s dissol ved in t¥P8AompRuUNdshand; & canepeu fom dectaasing: skitk iTAkAtioRe ok 18 20
irritation of i ' Y, | . XV l4. Y S&pol
vvherelﬁn t he q%tgl%?zo% §R% &ﬁ?@pe @génpr%au%ﬁrﬁlocgﬂj@hp 4,14@5)3}1&1"H !
cycl ohexyl i denelis slidsoived in @ solvert] whereinhihér cpmipound sfor \delmt‘easmg\lltlirllefskime
concentration of, jsothiazol one e conpound is 0.1 to 5 W% angd the

mol ar ratio of ATHUQLP MQ‘PFB%EHVE% oyngdls; |Seararpatic 53 %Mgc agists 95

ggggggg s 1: 0.fipRéhid bRfdicyBBhBkTaRTidd), Wieréin'he ddPBokylieldtidd aFeNSeri26re

124

acid; phthalic acid; trimellitic acid; pyromellitic acid; 4-nitrobenzoic acid; 4-

10 chloro-3-nitrobenzoic acid; 2-chloro-4-nitrobenzoic acid; 4-chloro-2-
nitrobenzoic acid; 2,4-dinitrobenzoic acid; 4-nitrophthalic acid; 3,5-

S diiodosalicylic acid; 3,5-dinitrosalicyclic acid; genticinic acid (2,5-
dihydroxybenzoic acid) or protocatechuic acid (3,4-dihydroxybenzoic acid).

15 2. The composition of Claim 1, wherein the isothiazolone type compound and
pyromeliitic acid are solved in a hydrophilic solvent in which the
.concentration of isothiazolone type compound is 0.1 to 5 wi% and the
molar ratio of pyromellitic acid to the isothiazolone type compound is 1:0.5
to 1:20, the number 1 being for the isothiazolone type compound, and

20 |
at least one of a corrosion inhibitor, a scale inhibitor, another antimicrobial
agent than the isothiazolone type compound, and antifoaming agent and an

N algicide is further solved therein.

25 3. The composition of Claim 1, wherein the isothiazolone type compound and
trimellitic acid are solved in a hydrophilic solvent in which the concentration
of isothiazolone type compound is 0.1 to 5 wt% and the molar ratio of
trimellitic acid to the isothiazolone type compound is 1:0.5 to 1:20, the
number 1 being for the isothiszolone type compound, and
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at least one of a corrosion inhibitor, a scale ifihibitor, another antimicrobial
agent than the isothiazolone type compound, an antifoaming agent and an
algicide is further solved therein.

An antimicrobial composition which contains one or more isothiazolone
type compounds and a compound for decreasing skin irritation of said
isothiazolone type compounds in a molar ratio of 1:0.5 — 1:20, and which
is dissolved in a solvent, wherein the compound for decreasing the skin
irmitation of isothiazolone type compounds is 4,4'-ethylidenebisphenol,
wherein the isothiazolone type compound and 4,4'-ethylidenebisphenol are
solved in a hydrophilic solvent in which the concentration of isothiazolone
type compound is 0.1 to 5 wt% and the molar ratio of 44'-
ethylidenebisphenol to the isothiazolone type compound is 1:0.5 to 1:20,
the number 1 being for the isothiazolone type compound.

An antimicrobial composition which contains one or more isothiazolone
type compounds and a compound for decreasing skin irritation of said
isothiazolone type compounds in a molar ratio of 1:0.5 — 1:20, and which
is dissolved in a solvent, wherein the compound for decreasing the skin
irritation of isothiazolone type compounds is 4,4-cyclohexylidenebisphenol,
wherein the isothiazolone type compound and 4.4-
cyclohexylidenebisphenol are solved in a hydrophilic solvent in which the
concentration of isothiazolone type compound is 0.1 to 5 wt% and the
molar ratio of 4,4-cyclohexylidenebisphenol to the isothiazolone type
compound is 1:0.5 to 1:20, the number 1 being for the isothiazolone type
compound.
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