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METHOD FOR THE TREATMENT OF TEXTLE 
MATERIALS AGAINST FUNG AND DUST MITES 

0001. The present invention is directed to a method of use 
for the treatment of textile materials to improve the anti 
fungal and/or antidustmite properties by applying to the 
textile materials a special Selected antifungual or antidust 
mite agent by Special application processes. 

0002 Textile products that exhibit antifungal properties, 
especially those that exhibit antidustmiteS properties are 
highly desirable by the consumers. A few Segments are of 
particular importance for Such properties. For example, 
various Studies have found that human feet are often infected 
with fungi resulting in various diseases Such as Athlete's 
foot. Textile materials that exhibit antifungual properties and 
when incorporated as components for making Shoes, could 
therefore be benefitial to consumers. In home textile Seg 
ment, dustmiteS present in matrices, pillow cases have been 
linked to the increasing occurrence of allergy and asthma. 
Since the Survival of dustmites are dependent on the pres 
ence of fungal Species to metabolise the skin flakS to provide 
Vitamin B, a vital food source for the dustmites, the inhi 
bition of fungal would help prevent the growth of dustmites, 
therefore bring benefits to the consumerS. 

0003) In view of the above there is a need to find a 
Suitable process that allows to improve these properties and 
according to which long lasting antifungal and antidustmite 
activities are obtained which are also durable against 
repeated laundering. 

0004. The present invention is focused on the use of a 
Special agent in textile products to provide the desirable 
antifungal and antidustmite efficacy. Surprisingly it was 
found that a Selected antifungal Substance can be incorpo 
rated onto various Substrates made of man made as well as 
natural fibres to provide long lasting antifungal activities and 
antindustmite properties that are durable against repeated 
laundering, dry cleaning, Weathering and/or other ageing 
processes. It was found that the treatment of Such textile 
products with a Selected agent and/or formulations that 
contain Such an agent could be carried out in various 
processes Such as padding, spraying and foam application 
processes as well as processes wherein polyacrylonitrile 
fibres are treated with the agent in the gel State. 

0005 The present invention, therefore, relates to a 
method of use for the treatment of textile material to 
improve the antifungal and/or antidustmite properties, com 
prising applying to the textile material a compound of 
formula 

S t 
O -- N 

H CH 

0006 by padding, spraying, foam application or during a 
dry cleaning process. 

(1) 

0007 The compound of formula (1) may be applied as 
aqueous formulation in diluted, Solubilised, emulsified or, 
preferably, in dispersed form. 
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0008 Such aqueous formulations therefore can addition 
ally comprise a Small amount of an organic Solvent, a 
Surfactant, a dispersant, and/or an emulsifier. These compo 
nents are useful for Solubilisation and stabilisation of the 
compound of formula (1) in the aqueous formulation. 
0009 If the compound of formula (1) is applied in 
dispersed form it is preferably milled with an appropriate 
dispersant, conveniently using quartz balls and an impeller, 
for example to a particle Size of 0.1 to 4 tim, especially 0.3 
to 3 lum. 
0010) Suitable dispersants for the compound of formula 
(1) are: 

0011 acid esters or their salts of alkylene oxide 
adducts, typically acid esters or their Salts of a 
polyadduct of 4 to 40 mol of ethylene oxide with 1 
mol of a phenol, or phosphated polyadducts of 6 to 
30 mol of ethylene oxide with 1 mol of 4-nonylphe 
nol, 1 mol of dinonylphenol or, preferably, with 1 
mol of compounds which are prepared by addition of 
1 to 3 mol of unsubstituted or substituted styrenes to 
1 mol of phenol, 

0012 polystyrene sulfonates, 
0013 fatty acid taurides, 
0014 alkylated diphenyl oxide mono- or disul 
fonates, 

0015 sulfonates of polycarboxylates, 

0016 the polyadducts of 1 to 60 mol of ethylene 
oxide and/or propylene oxide with fatty amines, fatty 
acids or fatty alcohols, each containing 8 to 22 
carbon atoms in the alkyl chain, with alkylphenols 
containing 4 to 16 carbon atoms in the alkyl chain, 
or with trihydric to hexahydric alkanols containing 3 
to 6 carbon atoms, which polyadducts are converted 
into an acid ester with an organic dicarboxylic acid 
or with an inorganic polybasic acid, 

0017 ligninsulfonates, and, most preferably, 

0018 formaldehyde condensates such as conden 
Sates of ligninSulfonates and/or phenol and formal 
dehyde, condensates of formaldehyde with aromatic 
Sulfonic acids, typically condensates of ditolyl ether 
Sulfonates and formaldehyde, condensates of naph 
thaleneSulfonic acid and/or naphthol- or naphthy 
lamineSulfonic acids with formaldehyde, conden 
Sates of phenolsulfonic acids and/or Sulfonated 
dihydroxydiphenyl-Sulfone and phenols or creSols 
with formaldehyde and/or urea, as well as conden 
Sates of diphenyl oxide-disulfonic acid derivatives 
with formaldehyde. 

0.019 Preferably the compound of formula (1) is dis 
persed with at least one dispersant Selected from the group 
consisting of condensates of ligninSulfonates and/or phenol 
and formaldehyde; condensates of formaldehyde with aro 
matic Sulfonic acids, condensates of naphthaleneSulfonic 
acid and/or naphthol- or naphthylamineSulfonic acids with 
formaldehyde; condensates of phenolsulfonic acids and/or 
Sulfonated dihydroxydiphenylsulfone and phenols or creSols 
with formaldehyde and/or urea; and condensates of diphenyl 
oxide-disulfonic acid derivatives with formaldehyde. Highly 
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preferred are condensates of naphthaleneSulfonic acid and/ 
or naphthol- or naphthylamineSulfonic acids with formalde 
hyde. 
0020 Suitable solubilising agents are anionic, nonionic 
or Zwitterionic and amphoteric Synthetic, Surface-active 
Substances. 

0021 Suitable anionic surface-active substances are: 
0022 sulfates, typically fatty alcohol Sulfates, which 
contain 8 to 18 carbon atoms in the alkyl chain, e.g. 
sulfated lauryl alcohol; 

0023 fatty alcohol ether sulfates, typically the acid 
esters or the salts thereof of a polyadduct of 2 to 30 
mol of ethylene oxide with 1 mol of a C-Cfatty 
alcohol, 

0024 the alkali metal salts, ammonium salts or 
amine Salts of Cs-Co fatty acids, which are termed 
Soaps, typically coconut fatty acid; 

0025 alkylamide sulfates; 
0026 alkylamine sulfates, typically monoethanola 
mine lauryl Sulfate; 

0027) alkylamide ether sulfates; 
0028 alkylaryl polyether sulfates; 
0029 monoglyceride sulfates; 

0030 alkane sulfonates, containing 8 to 20 carbon 
atoms in the alkyl chain, e.g. dodecyl Sulfonate; 

0031 alkylamide Sulfonates; 

(2): 
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0032 alkylaryl Sulfonates; 
0033) a-olefin sulfonates; 
0034) sulfosuccinic acid derivatives, typically alkyl 
SulfoSuccinates, alkyl ether SulfoSuccinates or alkyl 
SulfoSuccinamide derivatives, 

0035) N-alkylamidoalkylamino acids of formula 

Y 
/ 

CH(CH)-CO-N 
CH-Z-COOM', 

0036) wherein 
0037 X is hydrogen, C-C alkyl or -COOM", 
0038 Y is hydrogen or C-C alkyl, 

0039) Z is: -(CH-)- 
0040 m, is 1 to 5, 
0041 n is an integer from 6 to 18, and 
0042 M is an alkali metal ion or an amine ion; 
0043 alkyl ether carboxylates and alkylaryl ether 
carboxylates of formula 

CH-X-Y-A, (3) 

0044) wherein 

Y is: 

A is: 

O 

X is a radical: 

- (CH2)5 10-O- cur-()– OH 
O 

R 
A 

-(CH2)519-N 

R is hydrogen or C1-C4alkyl, 

-(CH2CH2O) so 

O 

-P-OM 

OM 

m2 is 1 to 6, and 
M is an alkalimetal cation or an amine cation. 
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004.5 mis 1 to 6, and 

0046) M is an alkali metal cation or an amine cation. 

0047 The anionic surfactants used may furthermore be 
fatty acid methyl taurides, alkylisothionates, fatty acid 
polypeptide condensates and fatty alcohol phosphoric acid 
esters. The alkyl radicals in these compounds preferably 
contain 8 to 24 carbon atoms. 

0.048. The anionic Surfactants are usually obtained in the 
form of their water-Soluble Salts, Such as the alkali metal, 
ammonium or amine Salts. Typical examples of Such Salts 
are lithium, Sodium, potassium, ammonium, triethylamine, 
ethanolamine, diethanolamine or triethanolamine Salts. It is 
preferred to use the Sodium or potassium Salts or the 
ammonium-(NRRR) Salts, wherein R, R and R are 
each independently of one another hydrogen, C-C alkyl or 
C-C hydroxyalkyl. 

0049 Suitable Zwitterionic and amphoteric surfactants 
are imidazoline carboxylates, alkylamphocarboxy carboxy 
lic acids, alkylamphocarboxylic acids (e.g. lauroamphogly 
cinate) and N-alkyl-b-aminopropionates or N-alkyl-b-imi 
nodipropionates. 

0050. Nonionic surfactants are typically derivatives of 
the adducts of propylene oxide/ethylene oxide having a 
molecular weight of 1000 to 15000, fatty alcohol ethoxy 
lates (1-50 EO), alkylphenol polyglycol ethers (1-50 EO), 
ethoxylated carbohydrates, fatty acid glycol partial esters, 
typically diethylene glycol monoStearate, PEG 5 glyceryl 
Stearate; PEG 15 glyceryl Stearate; PEG 25 glyceryl Stearate; 
cetearyl octanoate, fatty acid alkanolamides and fatty acid 
dialkanolamides, fatty acid alkanolamide thoxylates and 
fatty acid amine oxides. 
0051. Furthermore, th salts of Saturated and unsaturated 
C-C-2 fatty acids may be used as solubilising agents, either 
by themselves, in admixture with each other or in admixture 
with the other Surface-active Substances. Illustrative 
examples of these fatty acids are typically capric, lauric, 
myristic, palmitic, Stearic, arachic, behenic, dodecenoic, 
tetradecenoic, octadecenoic, oleic, eicosanic and erucic acid, 
as well as the technical mixtures of Such acids, typically 
coconut fatty acid. These acids may be obtained in the form 
of Salts, Suitable cations being alkali metal cations Such as 
Sodium and potassium cations, metal atoms Such as Zinc 
atoms and aluminium atoms or nitrogen-containing organic 
compounds of Sufficient alkalinity, typically amines or 
ethoxylated amines. These Salts can also be prepared in situ. 
0.052 Furthermore, suitable solubilising agents are dihy 
dric alcohols, preferably those containing 2 to 6 carbon 
atoms in the alkylene radical, typically ethylene glycol, 1,2- 
or 1,3-propanediol, 1.3-, 1,4- or 2,3-butanediol, 1,5-pen 
tanediol and 1,6-hexanediol or monohydric alcohol like 
methanol, ethanol or propanol, and acetone. 
0053. In such acqueous formulations, especially in the 
dispersions, the concentration of the compound of formula 
(1) is usually 0.001% to 30% by weight, based on the weight 
of the formulation, especially 0.1% to 20%. Highly pre 
ferred is an amount of the compound of the formula (1) of 
0.1% to 10%, especially 1% to 5%. 
0.054 The amount of additionally added components, like 
dispersants or surfactants, is preferably 0.1% to 30% by 
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weight, especially 1% to 20%, each amount based on the 
weight of the aqueous formulation. 

0055. The aqueous formulation, especially the dispersion 
prepared by the above method, can be diluted to almost any 
ratio. 

0056. For all of the following applications it is preferred 
to add the compound of formula (1) in form of Such aqueous 
formulations, especially in form of dispersions. 

0057 Padding can be carried out according to conven 
tional padding processes. For example, the textile material is 
passed through an aqueous liquor containing the compound 
of formula (1), the txtile material is Squeezed to a defined 
liquor pick-up rate and then carrying out a fixation Step, 
preferably a heat treatment. 

0058. The amount of the compound of formula (1) in the 
aqueous liquor (padding liquor) is usually 0.001% to 10% by 
weight, especially 0.01% to 10% by weight, based on the 
weight of the aqueous liquor. An amount of compound of 
formula (1) of 0.01% to 5% by weight is preferred. 
0059) The liquor pick-up rate is usually 40% to 200% by 
weight, especially 50% to 150% by weight, based on the 
weight of the textile material. 

0060. The fixation step is usually carried out by a heat 
treatment, for example at a temperature of 60 to 150° C., 
especially 90 to 150° C. 

0061 The padding process is usually carried out as a 
continuous process wherein the textile material is continu 
ously passed through the aqueous liquor containing the 
compound of formula (1). 
0062 According to a preferred method the compound of 
formula (1) is applied to the textile material by padding 
wherein Said textile material is continuously passed through 
an aqueous liquor containing 0.001% to 10% by weight, 
based on the weight of the aqueous liquor, of the compound 
of formula (1). 
0063 Spraying can be carried out according to conven 
tional Spraying processes. According to these processes 
aqueous liquids containing the compound of formula (1) are 
Sprayed onto the textile material. The amount of the com 
pound of formula (1) in the aqueous liquor is usually 0.001% 
to 10% by weight, especially 0.01% to 10% by weight, 
based on the weight of the aqueous liquor. An amount of 
compound of formula (1) of 0.1% to 10% by weight is 
preferred. Such spraying processes are especially Suitable 
for applying the compound of formula (1) to textile mate 
rials like carpets. According to Such preferred processes a 
plurality of Spray nozzles are disposed in a Spray line 
transverse to the direction of movement of, for instance, the 
carpet. The compound of formula (1) is applied as an 
aqueous liquor by the Spray nozzles, for example by Virtue 
of pressure. 

0064. After spraying usually a fixation step is carried out 
which can be performed by a heat treatment as given above 
for the padding process. 

0065 Spraying can also be used to apply the compound 
of formula (1) in form of an aqueous liquor to Surfaces of 
textile materials including leather, like Sofas or shoes. 
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0.066 According to another preferred method the com 
pound of formula (1) is applied to the textile material by 
Spraying, wherein an aqueous liquor containing 0.001 to 
10% by weight, based on the weight of the aqueous liquor, 
of the compound of formula (1) is sprayed onto the textile 
material. 

0067. The compound of formula (1) can also be applied 
to the textile material by foam application. AS to this 
application all of the above conditions and preferences given 
above for the Spraying process apply. However, the com 
pound of formula (1) is applied in form of an aqueous foam 
which usually in addition contains a foam Stabiliser. Such a 
proceSS is also especially Suitable for treating carpets. 

0068 According to a further preferred method the com 
pound of formula (1) is applied to the textile material by 
foam application, wherein an aqueous foam containing 
0.001% to 10% by weight, based on the weight of the 
aqueous foam, of a compound of formula (1) and optionally 
a foam Stabiliser is applied to the textile material. 
0069 Padding, spraying or foam applications can be 
carried out by applying the compound of formula (1) to the 
textile material together with dyestuffs (for example in a 
dyeing process) or in other textile related processes, like 
finishing processes. It is preferred to carry out the treatment 
with the compound of formula (1) in the presence of 
dyestuffs. 

0070 If these processes are carried out without the pres 
ence of dyestuffs it is preferred to apply the compound of 
formula (1) in a finishing process. 
0071. The use of some polymeric as well as oligomeric 
Substances that are commonly used in the textile industries, 
can help to further improve the durability of the desirable 
antifungal and antidustmites efficacy. Such Substances 
include, but are not limited to, resin finishings that provide 
easy care and/or other properties to various textile materials, 
Softeners, coating materials, fixation agents and/or other 
finishing agents Such as hydrophilic and hydrophobic 
agents, flame retardant etc. It is obvious, from economic as 
well as process convenience perspective, that the antimicro 
bial treatment could be carried out together with many other 
different types of treatments that are found in the textile 
industries. 

0072 The application of the compound of formula (1) 
can also be carried out in a dyeing proceSS which is carried 
out by padding, spraying or foam application. For these 
processes the above conditions and preferences apply. Suit 
able dyes are disperse dyes, basic dyes, acid dyes, direct 
dyes or reactive dyes. Reactive dyes are especially Suitable 
for natural polyamide- or cellulose-containing textile mate 
rials. Direct dyes are especially Suitable for cellulose-con 
taining textile materials. The dyes may belong to different 
dye classes, including acridone, azo, anthraquinone, cou 
marin, formazane, methine, perinone, naphthoguinone 
imine, quino-phthalone, Styryl or nitro dyes. Mixtures of 
dyes may also be used. 

0073 When using the compound of formula (1) in a 
dyeing process, the procedure can be Such that the textile 
material is first treated with this compounds and then dyeing 
is carried out or, preferably, the textile material is treated 
Simultaneously with the compound of formula (1) and the 

Jan. 15, 2004 

dye. The application of the compound of formula (1) can, 
however, also be effected Subsequently to the previously 
prepared dyeing. 

0074 The treatment liquors may also contain further 
ingredients Such as dyeing assistants, dispersants, carriers, 
wool protectives, and wetting agents as well as antifoams. 
0075. The treatment liquors may also contain mineral 
acids, typically Sulphuric acid or phosphoric acid, or con 
Veniently organic acids, typically including aliphatic car 
boxylic acids Such as formic acid, acetic acid, oxalic acid or 
citric acid and/or Salts. Such as ammonium acetate, ammo 
nium Sulfate or Sodium acetate. The acids are used in 
particular to adjust the pH of the liquors, for example to a pH 
of 3 to 6. 

0076 After the dyeing process including the application 
of the compound of formula (1) the textile material can be 
Subjected to a fixation Step, like a heat treatment as given 
above. 

0077 Besides the above application processes it is also 
possible to apply the compound of formula (1) according to 
normal exhaustion processes together with a dyestuff or 
without presence of dyestuffs. 
0078 The compound of formula (1) can also be applied 
during a dry-cleaning process. According to dry-cleaning 
processes typically organic Solvents, especially volatile 
organic Solvents like perchloroethylene or trichloroethylene, 
are used as a cleaning medium. A typical dry-cleaning 
process consists of a wash, rinse and drying cycle. It is 
preferred to use an organic solvent, which contains 0.001% 
to 10% by weight, based on the weight of the organic 
Solvent, of a compound of formula (1). AS to the amount of 
compound of formula (1) the above preferences given for 
the padding proceSS apply. 
0079 According to a preferred embodiment the com 
pound of formula (1) is applied to the textile material during 
a dry-cleaning proceSS, wherein the textile material is treated 
with an organic Solvent, preferably perchloroethylene or 
trichloroethylene, containing 0.001% to 10% by weight, 
based on the weight of the organic Solvent, of a compound 
of formula (1). 
0080 Textile materials which can be treated with the 
compound of formula (1) are materials comprising, for 
example, natural or Synthetic polyamide (like wool, Silk, 
nylon), polyurethane, polyester, polypropylene, polyethyl 
ene, polyacrylonitrile and cellulose-containing textile mate 
rials of all kinds, for example natural cellulose fibres, Such 
as cotton, linen, jute and hemp, and also viscose Staple fibre 
and regenerated cellulose; or blends of the above fibre 
materials, like polyacrylonitrile/polyester, polyamide/poly 
ester, polyester/cotton, polyester/viscose and polyester/ 
wool. 

0081 Preferred textile materials are those comprising 
wool, Synthetic polyamide, polyester, polypropylene, poly 
ethylene, and cellulose-containing textile materials, prefer 
ably cotton or wool and especially cotton. 
0082 The textile material can be in different forms of 
presentation, as woven or knitted fabrics or as piece goods 
Such as knit goods, nonwoven textiles, carpets, yarn or Staple 
fibres. Preferred are nonwov n textile materials and espe 
cially carpets. 
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0083) Numerous end use articles can be named for the 
treated fabrics or products made from the treated materials. 
Examples include but are not limited to carpets and rags, 
pillow cases, bed linings, bed sheets, matrices and matrices 
ticking, curtains, duvet and duvet cases, uphosteries, Socks 
and garments. 
0084. Furthermore, the present invention is directed to a 
method of use for the treatment of polyacrylonitrile fibres to 
improve the antifungal and/or antidustmite properties, com 
prising applying to Said fibres in the gel State a compound of 
formula 

S th 
o-l- N 

H CH3. 

0085 Gel state of the polyacrylonitrile fibres is to be 
understood as the Swollen State shortly after preparation of 
the fibres (freshly spun fibres; typically after removal of the 
bulk of the non-aqueous Spinning Solvent used for the 
preparation of the fibres). A description thereof is given in 
U.S. Pat. No. 4,563,191. 

(1) 

0.086 Such a treatment can be carried out according to 
conventional processes. For example, the polyacrylonitrile 
fibres are treated in an aqueous liquor containing 0.001% to 
10% by weight, especially 0.01% to 5% by weight, based on 
the weight of the aqueous liquor. An amount of compound 
of formula (1) of 0.01 to 1% by weight is preferred. 
Preferably, the treatment is carried out at a temperature of 20 
to 100° C., especially 40 to 80° C. For the treatment a pH of 
the aqueous liquor of 3 to 6 is preferred. If desired, the fibres 
can be pressed after the treatment to achieve a Specified 
liquid pick-up rate of, for example, 50% to 300%, especially 
100% to 300%. Subsequently a heat treatment can be carried 
out, according to which the treated fibres are dried at 
temperatures like 60 to 200° C., especially 90 to 200° C. 
0087. The above treatment can also be carried out during 
a dyeing process of these fibres. In Such a case the usual 
dyeing processes for dyeing of these fibres in the gel State 
apply. Dyes to be used comprise basic dyes. The dyes are 
then present in the aqueous liquor used for the treatment. 
0088. The treatment with the compound of formula (1) 
can also be carried out together with other chemical agents 
that would impart the fibres with various desirable to pro 
vide various functionality. It is preferred to carry out the 
treatment in presence of the compound of formula (1) 
together with an antimicrobial agent, especially antimicro 
bial Substances that exhibit good activities in inhibiting the 
growth of bacteria, including gram positive and gram nega 
tive bacteria. 

0089 For all of the above applications of the compound 
of formula (1) a method of use to improve the antifungal 
properties is preferred. Likewise, a method of use to 
improve the antidustmite properties is preferred. Highly 
preferred is a method of use to improve the antinungal and 
antidustmite properties. 
0090) 
weight. 

In the following Examples, percentages are by 
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EXAMPLE 1. 

0091 Preparation of Formulation 1 
0092) 35 g of Tolnaftat (2-naphtyl-N-methy-N-(3- 
tolyl)thionocarbamate, Cas No. 2398-96-1), 105 g of naph 
thalenefulfonic acid/formaldehyde condensation product 
and 560 ml water are mixed in a Suitable vessel into which 
1000 g of quartz sand has been previously added. The 
mixture is then homogenized on a tumbling machine for 24 
hours. The quartz Sand is then filtered off and the resulting 
formulation 1 contains 5% of Tolnaftat. The median particle 
size of Tolnaftat in this formulation is measured at about 2 
Aum with a specific Surface area of 3.73 m/g. 

S t 
O -- N 

H CH 

(Molecular structure of Tolnaftat) 

0.093 (Molecular Structure of Tolnaftat) 

EXAMPLE 2 

0094) 
0.095) 10 g of formulation 1 is added into 500 ml of water. 
Knitted fabrics made of 100% cotton fibres ar impregnated 
into the bath followed by being pressed with a Lab Padding 
Machine (Mathias) to give a liquid pick-up rate of 80% o.w.f 
(on the weight fabric). The resulting fabrics are then dried in 
an fun assisted oven at 120° C. for 5 minutes. 

Incorporation of the Formulation 1 

EXAMPLE 3 

0096) 
0097 10 g of formulation 1 is added, together with 40 g 
of Dicylan AS (a product that can form thin films on fabrics, 
available from Ciba Specialty Chemicals Inc., Switzerland), 
into 450 ml of water. Knitted fabrics made of 100% cotton 
fibres are impregnated into the bath followed by being 
pressed with a Lab Padding Machine (Mathias) to give a 
liquid pick-up rate of 80% ow.f (on the weight fabric). The 
resulting fabrics are then dried in an fun assisted oven at 
120° C. for 5 minutes 

Incorporation of the Formulation 1 

EXAMPLE 4 

0098) 
0099) 10 g of formulation 1 is added into 500 ml of water. 
Woven fabrics made of 100% wool fibres are impregnated 
into the bath followed by being pressed with a Lab Padding 
Machine (Mathias) to give a liquid pick-up rate of 80% o.w.f 
(on the weight fabric). The resulting fabrics are then dried in 
an fun assisted oven at 120° C. for 5 minutes. 

Incorporation of Formulation 1 

EXAMPLE 5 

01.00 
0101 Formulation 1 is diluted with water at a ratio of 1:1 
(weight/weight). The diluted formulation is then sprayed 
onto woven fabrics made of 100% of wool fibres with an 

Incorporation of Formulation 1 
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incorporation level of 2% on the weight of fabrics at room 
temperature. The treated fabrics are allowed to dry at 70° C. 
in an oven for 10 minutes. 

EXAMPLE 6 

0102 Preparation of Formulation 2 (Comparative 
Example) 
0103 10 g of 2,4-dichlorobenzyl alcohol is dissolved into 
87 g of 1,2-propylene glycol followed by addition of 3 g of 
an anionic Surfactant Sodium lauryl Sulphate. The resulting 
formulation is a clear Solution. Upon further diluting with 
water, the formulation gives a milky dispersion. 

EXAMPLE 7 

0104 Incorporation of Formulation 2 (Comparative 
Example) 
0105 200g of formulation 2 is further diluted with 800 
ml of water to produce a dispersion. Cotton fabrics are 
padded with this dispersion at a pick-up rate of 100%. The 
padded fabrics are further dried in a fun-assisted oven at 70 
C. 

EXAMPLE 8 

0106 Preparation of Formulation 3 (Comparative 
Example) 
0107 10 g of a-(2-(-4-chlorophenyl)ethyl)-a-(1,1-dim 
ethylethyl)-1H-1,2,4-triazol-1-ethanol (CAS No. 107534 
96-3) is added into 30g of 1,2-propylene glycol and 60 gram 
of Marlipol 24/99 (a nonionic surfactant). The resulting 
product is marked as formulation 3. 

EXAMPLE 9 

0108 Incorporation of Formulation 3 (Comparative 
Example) 
0109) 20 g of formulation 3 is added into 1000 ml of 
water. Knitted fabrics made of 100% cotton fibres are 
padded with a Mathias Lab padding machine with a pick-up 
rate of 80-100%. Padded fabrics are further dried in a 
fun-assisted oven at 120° C. for 5 minutes. 

EXAMPLE 10 

0110 Incorporation of Formulation 1 
0111. In this example freshly spun and wet (moisture 
content ca. 170%) polyacrylonitrile fibres are treated. A 
treatment bath is prepared and it consists of the following: 

0112 50 gram of formulation 1 
0113 50 gram of Tinosan AM 100 (antimicrobial 
agent, available from Ciba Specialty Chemicals Inc., 
Switzerland) 

0114. Add water to 1000 ml 
0115 pH of the treatment bath is adjusted to 4.5 

0116. The treatment bath is heated to 55-60° C., freshly 
Spun and wet polyacrylonitrile fibres are dipped into the bath 
and allowed to remain for about 5 seconds, the treated fibres 
are then pressed with a Lab padding machine to achieve total 
wet pick-up rate of about 200%. The treated and wet fibres 
are then dried in an oven at 160° C. for 15 minutes. 
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EXAMPLE 11 

0117 Washing of Fabrics and Fibres 
0118. The treated fabrics and/or fibres are occasionally 
washed in a conventional laundering process to examine the 
Washing durability of antibacterial and/or antifungal activi 
ties imparted by various treatment with various agents. 
Unless otherwise Stated, the Washing conditions are as 
follows: 

0119 Washing conditions: according to a standard 9. 9. 
(BS 4923 4A standard) 

Detergent: Persil, 2.25% owf 
Washing machine: Wascator FOM 71 MP 
Temperature: 5O3 C. 
Cycle time: 50 minutes 
Liquor ratio: 1:10 
Rinsing: 4 cycles, room temperature 
Agitation: gentle 
Drying: tumble dryer 

0120 Samples are washed for various cycles such as 5, 
10 and 20. 

EXAMPLE 12 

0121 Microbiological Activities of Fabrics Treated with 
Formulation 1 

0122) a) Method Principle 
0123 Discs of fabrics with a diameter of 2 cm were 
punched from the Samples. The discS were applied on the top 
layer of Solidified agar containing the fungal Suspension (5 
ml of a washed agar Slant were added to 500 ml molten agar 
and 5-6 ml were distributed on the bottom layer). 
0.124 All plates were then put at 28°C. After incubation 
the Zones of inhibition around the samples (20 mm discs) 
were measured, the growth under the discS evaluated (Vin 
Son rating) and reported in the following Table 1. 

Fungi: Aspergillus niger ATCC 6275 
Medium: Sabouraud agar + 4% glucose (two layers of agar: 15 ml 

bottom layer without germs and 6 ml top layer containing 
the mould) 

Incubation: 5 days at 28 C. 

0125) 

TABLE 1. 

Test strain: 
Aspergillus niger ATCC 6275 

Tested fabric samples: ZI VR 

Cotton placebo O?O O?O 
Cotton treated as illustrated in Example 2 5/5 4.f4 
Cotton treated as illustrated in Example 2 3/3 4.f4 
20 times washed 
Cotton treated as illustrated in Example 3 5/5 4.f4 
Cotton treated as illustrated in Example 3 3f4 4.f4 
20 times washed 
Wool placebo O?O O?O 
Wool treated as illustrated in Example 4 6/6 4.f4 



US 2004/OOO6826 A1 

TABLE 1-continued 

Test strain: 

Aspergillus niger ATCC 6275 
Tested fabric samples: ZI VR 

Wool treated as illustrated in Example 4 3/3 4.f4 
3 times dry cleaned with commercial 
launder 

Wool treated as illustrated in Example 5 6/6 4.f4 

All tests were performed twice and both results are given in the above 
table. 

Legend: 
ZI = zone of inhibition in mm 

VR = Vinson rating, for growth under the disc (L. J. Vinson et al. 
J.Pharm. Sd. 50, 827-830, 1961) 
O = strong growth under the disc (no activity) 
4 = no growth under the disc (good activity) 

EXAMPLE 13 

0.126 Microbiological Activities of Fabrics Treated with 
Formulation 1 

0127 Polyacrylonitril fibres made as described in 
Example 10 were also tested for antimicrobial perfor 
mances. In addition to fungal Strains, representative bacteria 
(gram positive and gram negative) were also chosen for 
tests. The incubation time in case of carrying out of the tests 
relating to bacteria was overnight (18-24 hours). Otherwise 
the test method was the same as described in exampl 12. The 
results as illustrated by the Zone of inhibition can be found 
in the following Table 2. 

TABLE 2 

Samples treated as illustrated in 
Example 10 

treated with 
Formulation 1 and 
Tinosan AM 100 

treated with 
Formulation 1 only 

Microorganisms Zone of inhibition (mm) 

Aspergilius niger 2/2 2/2 
ATCC 6275 
Trichophyton Mentagrophytes 7/7 5/5 
ATCC 9533 
Staphylococcus aureus 30/30 O?O 
ATCC 9144 
Escherichia coli NCTC 8196 20/20 O?O 

EXAMPLE 1.4 

0128 Microbiological Activities of Fabrics Treated with 
Formulation 2 (Comparative Example) 

0129. Antimicrobial performances for the samples 
treated with formulation 2 was evaluated according to the 
method described in Example 12. Thus the following results 
were obtained: 
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TABLE 3 

Samples treated as illustrated 
in Example 7 

treated with treated with 
Formu- Formulation 2, 
lation 2, washed 
unwashed 10 times 

Microorganisms Zone of inhibition (mm) 

Aspergillus niger ATCC 6275 O?O O?O 
Trichophyton Mentagrophytes ATCC 9533 12/12 O?O 
Staphylococcus aureus ATCC 9144 3/3 O?O 
Escherichia coil NCTC 8196 7/7 O?O 

0.130 All tests were performed twice and both results are 
given in the table 

EXAMPLE 1.5 

0131 Microbiological Activities of Fabrics Treated with 
Formulation 3 (Comparative Example) 
0132) The tests were carried out according to the method 
described in Example 12. 

TABLE 4 

Microorganism: Microorganism: 
Tested fabric samples Aspergillus niger T. Mentagrophytes 
(Samples treated as illustrated in ATCC 6275 ATCC 9533 

Example 9) ZI WR ZI WR 

Treated with 10 g/l 1f1 4f4 5/5 4.f4 
formulation 3, unwashed 
Treated with 10 g/ O?O O?O O?O O?O 
formulation 3, washed 20 times 
Treated with 20 g/l 3/3 4f4 8/8 4.f4 
formulation 3, unwashed 
Treated with 20 g/l O?O O?O O?O O?O 
formulation 3, washed 20 times 

0.133 All tests were performed twice and both results are 
given in the table 

1. A method of use for the treatment of textile material to 
improve the antifungal and/or antidustmite properties, com 
prising 

applying to the textile material a compound of formula 

S t 
o-l- N 

H CH 

by padding, Spraying, foam application or during a dry 
cleaning process. 

(1) 

2. A method of use according to claim 1, wherein the 
compound of formula (1) is applied to the textile material 
together with dyestuffs in a dyeing process carried out 
padding, Spraying or foam application. 
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3. A method of use according to claim 1, wherein the 
compound of formula (1) is applied to the textile material in 
a finishing proceSS carried out by padding, Spraying or foam 
application. 

4. A method of use according to any of claims 1 to 3, 
wherein the compound of formula (1) is applied to the textile 
material as aqueous formulation in diluted, Solubilised, 
emulsified or dispersed form. 

5. A method of use according to any of claims 1 to 4, 
wherein the compound of formula (1) is dispersed with at 
least one dispersant Selected from the group consisting of 
acid esters or their Salts of alkylene oxide adducts, polySty 
rene Sulfonates, fatty acid taurides, alkylated diphenyl oxide 
mono- or disulfonates, Sulfonates of polycarboxylates, the 
polyadducts of 1 to 60 mol of ethylene oxide and/or pro 
pylene oxide with fatty amines, fatty acids or fatty alcohols, 
each containing 8 to 22 carbon atoms in the alkyl chain, with 
alkylphenols containing 4 to 16 carbon atoms in the alkyl 
chain, or with trihydric to hexahydric alkanols containing 3 
to 6 carbon atoms, which polyadducts are converted into an 
acid ester with an organic dicarboxylic acid or with an 
inorganic polybasic acid, ligninSulfonates, and formalde 
hyde condensates. 

6. A method of use according to any of claims 1 to 5, 
wherein the compound of formula (1) is dispersed with at 
least one dispersant Selected from the group consisting of 
condensates of ligninSulfonates and/or phenol and formal 
dehyde; condensates of formaldehyde with aromatic Sul 
fonic acids, condensates of naphthaleneSulfonic acid and/or 
naphthol- or naphthylamineSulfonic acids with formalde 
hyde; condensates of phenolsulfonic acids and/or Sulfonated 
dihydroxydiphenylsulfone and phenols or cresols with form 
aldehyde and/or urea; and condensates of diphenyl oxide 
disulfonic acid derivatives with formaldehyde. 

7. A method of use according to any of claims 1 to 6, 
wherein the compound of formula (1) is applied to the textile 
material by padding and wherein Said textile material is 
continuously passed through an aqueous liquor containing 
0.001% to 10% by weight, based on the weight of the 
aqueous liquor, of the compound of formula (1). 

8. A method of use according to any of claims 1 to 6, 
wherein the compound of formula (1) is applied to the textile 
material by Spraying, wherein an aqueous liquor containing 
0.001% to 10% by weight, based on the weight of the 
aqueous liquor, of the compound of formula (1) is sprayed 
onto the textile material. 
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9. A method of use according to any of claims 1 to 6, 
wherein the compound of formula (1) is applied to the textile 
material by foam application, wherein an aqueous foam 
containing 0.001% to 10% by weight, based on the weight 
of the aqueous foam, of a compound of formula (1) and 
optionally a foam Stabiliser is applied to the textile material. 

10. A method of use according to any of claims 1 and 4 
to 6, wherein the compound of formula (1) is applied to the 
textile material during a dry cleaning process, wherein the 
textile material is treated with an organic Solvent, preferably 
perchloroethylene or trichloroethylene, containing 0.001% 
to 10% by weight, based on the weight of the organic 
Solvent, of a compound of formula (1). 

11. A method of use according to any of claims 1 to 10, 
wherein the textile material is Selected from natural or 
Synthetic polyamide, polyurethane, polyester, polypropy 
lene, polyethylene, polyacrylonitrile and cellulose-contain 
ing textile materials. 

12. A method of us according to any of claims 1 to 11, 
wherein the textile material is Selected from Wool, Synthetic 
polyamide, polyester, polypropylene, polyethylene and cel 
lulose-containing textile materials, preferably cotton or 
wool. 

13. A method of use according to any of claims 1 to 12, 
wherein the textile material is a nonwoven textile material or 
a carpet, preferably a carpet. 

14. A method of use for the treatment of polyacrylonitrile 
fibres to improve the antifungal and/or antidustmite proper 
ties, comprising applying to Said fibres in the gel State a 
compound of formula 

S th 
O -- N 

H CH3. 

15. A method of use according to any of claims 1 to 14 to 
improve the antifungal properties. 

(1) 

16. A method of use according to any of claims 1 to 14 to 
improve the antidustmite properties. 


