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Composmons and Method for Protecting’ Wool Agamst Damage .
by Insects and Microorganisms.

We, TAKEDA CHEMICAL TNDUSTRIES L1D.,
of .27 Doshomachi 2-chome, Higashi-ku,
Osaka, Japan, a Corporation organized
under the laws of Japan, do hereby declare
‘the invention, for which we ({)ray that a
‘patent miay be granted to us, and the method
by which it is to be performed, to be par-
ticularly descnbed 1n and ‘by the followmg
statement: —

This invention relates to a composition for
the protection of wool against damage by

- insects and microorganisms, such as fungi
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and bacteria, and to a method of treating
wool with the composition.

Many kinds of pathological or nm;ﬁ)atho-
logical bacteria or fungi occur naturally and
.invade the human body or adhere to under-
wear or socks with dust or sweat, thus stimu-
lating skin or mucous membranes to cause
skin trouble. The substances decomposed
by the microorganisms have an unpleasant
odour which is emitted from such clothing
wheii” put on.” Animal-fibres, especially
wool, are often severely damaged by insects
such as the Common Moth, Case Beaving
Moth, Tapestry Moth, Black Carpet Beetle,
Varied Carpet Beetle, Common Carpet
"Beetle or Fur Beetle, making the animal
fibres unfit for practical use. The above-
mentloned' insects multiply considerably; for
/instance one. female insect produces about
:1,560,000:larvae which become imagoes after
:the Iapse—of two imonths to a year. The
“larvaé eat wool continuously during this
time -and _thérefore ‘wool -must be protected
from such insects’ and microorganisms as
welI 4s being made more durable.

-+ Although compositions . effective only
agamst aftack by insects and compositions
“effective only against attack by mlcroorgan-

[Price 4s. 64.]

- 30 931,115

10w v%

isms are known, at least two treatment steps

are required for preventing the damage of
wool by both insects and microorganisms.
Thus, the wool must be treated with a com-
position- for protection against insects and
with a composition for protection against
microorganisms. :

The present invention prov1des a composi-
tion for the protection of wool against
damage by insects and microorganisms which
comprises as active ingredients phenyl mer-
curic dioctyl sulphosuccinate and 1,2,3,4,10,
10 - hexachloro - 6,7-epoxy - 1,4,44,5, 6 7. 8,8a-
octahydrol-1.4-ex0-5,8 - endo d:methanona -
phthalene.

Phenyl mercuric dioctyl sulphosuccmate is
referred to hereinafter as PMDS and the 1,2,
3,4,10,10 - hexachloro-6,7-epoxy-1,4.42.5.,6.7,
8 8a-octahydro 1,4.5.8,dimethano.-- naphtha-
lene is referred to hereinafter as dieldrin.

One preferred composition comprises an
aqueous emulsion of 5 to 15% by weight of
_PMDS and 10 to 20% by weight of dieldrin.

- PMDS is-known to be an agent effective

. only against microorganisms and dieldrin is
known as an agent effective only against in-
“sects, and both have been widely used. How-
ever, each one cannot. prévent wool from
‘both insects and microorganisms. It is most

“desirable - that the preventive effect against
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insects and microorganisms is ‘obtained by " -

a single composition containing both these
agents.
We have found, after careful exammatlon

that when PMDS and dieldrin" are present
together in a single composition, for treat-

ing .wool, the components potentiate each
other and consequently, their effects are
strengthened synergistically. Therefore, a

-composition comprising PMDS together with -
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arately. Furthermore, in the present in-
dnl tht pkelv&itive effect on both- insects

Ive I n-

L The preventrve effect on insects and

microorganisms is very strong; compared -

with other compositions of this kind. For
example, the composition of Example 1.is

about one hundred times as effective’ as’

pentachlorophenol and 2 to 16 times as eﬁec-
tive as bis-tributyl tin oxide.

2. The preventive effect is long-lastmg
The compositions are also stable to light,
heat and change the pH. Therefore the pre-

ventive effect is not substantially decreased

even if wool processed by the agent of the

Eresent invention is exposed to air or sun-:

ight, or is subjected to such treatment as
vapour-pressing, ironing or cleaning;

3. The compositions are substantially
harmless and do not give any stimulant to

skin of mucous membrane, -

4. They are colourless have no unpleas-
ant odour and cause no irritation to-the skin.
5. They do not damage the quahty of
wool. -

6. They can easily permeate and adhere
fast to wool.

PMDS and dieldsin are difficultly soluble
in water, so they may be employed as an
aqueous emulsion after dissolving. in an
organic solvent. Examples of organic sol-
vents which may be used, are benzene,
toluene, xylene, styrene, toluidine, trichloro-
ethylene, acetone and dioxane. They may
be employed solely or in admixture with one
another or with other . solvents such as
methanol, ethanol, - isopropanol, ethylene
glycol, ethyl ether or chloroform. In prac-
tice; the solution may be dis ersed in water

'to obtain an aqueous emulsion containing:
The preferable con-
centrations  of PMDS and dieldrin vary
according to the kind of woollen products -

the active compounds:

and the state of the wool. 'In general, an
emulsion which contains 5—109% by weight

.of dieldrin is preferably first prepared, and

the emulsion is diluted with water to 300—

1000 times. 'Of course, PMDS or dieldrin

of high purity is desirable, but low purity

components may be employed so long as . .
they do not damage wool or are not in- -

jurious to the human body

Surface active agents are .preferably em- "

ployed. to make the emulsion. Non-ionic
surface active agents, such as polyoxyethy-

lene alkyl-phenyl ethers and polyoxyethylene . -

sorbitol esters of mixed fatty acids, are ‘most
referable :
Wool is treated wrth the thus-obtamed

agai nst

-PMDS
. dieldrin

against m
ally, wool is trea ﬂ

on the ‘wool. 67T]
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E-effectelobéfOre ool is pro-
cessed or durmg processing. For example,

ing, or before, during- or after dyeing.

- Furthermore, the treatmeént ‘may be easily

conducted at home, for example, when wash-

* ing or before preserving. -
‘The following :data show, by way of ex-

thempireverntivg effbcai
BRIEaRisIE | GetAln g |
the emulsion or b Spraymgém éﬁy as -descri bed.
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”Qthro 6, 7-epaxy-1,4 4a‘515n7~8a-pctahvdrozl
4- exo- 5, 8- endo- di net hano- napht hal ene. EXAMPLE 2.

An agueous enul sion was .

diluting the

ki {35 conpri ses. treating the*wol with the 40
#ﬂl—QOﬂQOSLLLOQ~CLaLﬂBd_LH*any of the

OI’ ganl Sns,

5
‘wool may be treated before or during bleach- - -

ample the preventive effect of the composi- =

tions of the present invention. on insects and -

microorganisms, employing: —

'Emulsion A

Emulsion A consrsts of '
o 10w/ive
. . 185 w/v%
polyoxylethylene-m-octyl-w-phenylether 10

w/v% xylene to make total volume 100 |

. 1 Preventive. effect on mrcroorgamsms
~ (1) Fungi ‘and Bacteria_for the test: —

90

A mixed cultire of four fungi- Tisted .

on Japanese Industrial “Standard. for
testing fungicidal actlvrty ‘(hereinafter
abbreviated ‘as JIS mix-fungi).
ATCC.and I JF.O. refer respectively

to the accession numbers of the micro-

‘organisms of the. American Type Cul-

95

ture Collection and the Instrtute of 100

the Fermentatron, Osaka. .

Aspergillus mger ATCC 6275
Penicillium citrinum -ATCC 9849
Chaetomium globosum ATCC 6205
Mpyrothecium verrucaria ATCC 9095
Staphylococcu’s aureus IFO 3061 J

(2) Sample: — -

“Wool-cloth Wthh eontamed about
70% of water was cut into a sheet’ of
3 centimefres. X 3. centiimetres. -
Method of the treatment with emul-
sion A:— .

The sample was’ mmersed for 6
seconds ‘or 10 minutes in emulsions

mix-

3
(a)

} s

fungi 105

110

a, b, ¢, and d which were prepared 118

-by diluting " the Emulsion_* A
water 300 times, 500 times; 7 thm ,
and 1000 times respectlvely, x Thén
the sample was squ until it
_oontam '80% of water a
at 45--50° C. for 4 hours S
The :gg(riple for washing was: further
after  the treatment (a) 3
_tlmes ina soliztion " whlch compnsed

®).

water; "

with
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gredi ents phenyl nercuric dioctyl sul phosuc- Chartered Patent Agents,

cinate and 1,2, 3,4,10,10-hexachl oro-6, 7- H gh Hol born House,
epoxy-1,4,.4a 5.6 7.8 .8a soctabydro..1 4-exo-5—on2lad H gh Hol born,
8, - endodi et hanonapht hal ene. ' London, WC. 1, 25
2. A conposition for the pr ot ect i on of Agents for the Appli cant S.
Abi ngdon: Printed for Her Mijesty's Stationery Office, by Burgess & Son
(Abi ngdon), Ltd.;19%4, Publ i gghegs at The Patent Ofice, 25 3
whi ch copi es be (@bt sthaddof the test:— -  Then.JIS. mix-fungi or bacterla were
P @ l\g tres of 1.7% of l:quld-agar - inoculated and the medium was incu-
... . were- poured into a dish of 9 centi- bated for 1—7 days at 24—32° C.. 10
metres in diameter. After the agar {5) Result: —.
5 had solidified, each sample which has
. ;. been already treated with Emulsion A (A) Results obtained by incubating JIS
was" put in the middle of .the dish. mix-fungi for 4 days -
S Kind - - Dilution of Emulsion: A |
15 of e Imme‘tsion ' . ' — :
. ‘Sample time X300 X500 X700 "X1000 Coatrol
Non- 10 - a — = = =4+t
washing -~ 'minutess -~ 5 11—12 6~12 03 03 - O
Non- 6 . a4 — = = = 44+
20 washing seconds. b 0—2 0—-1 .01 0—15. -0
10 a — — - — + 4+
Washing minutes b 7—9 253 053 0.5 0
“a” shows whether- JIS mlx-fungx increased on the surface of the sample or not
— means fungi did not increase on the surface of the sample.
26 The symbols +, ++, ++- mean respectively: —
+ Test microorganisms increase on !/, area of the surface of the dish.
+ -+ Test microorganisms increase on % area of the surface of the dish.
+ + 4+ Test microorganisms increase on # area of the surface of the dish..
. “b” shows “diameter of inhibition zope (in millimetres).” :
v 30 (B) Resﬁlts obtained by _incubatihg JIS mix-fungi for 7 days
Kind - Dilution of Emulsion A
of Immersion
Sample ~ time L X300 X500 X700 x1000- Control
Non- 10 e - — — — ++
35 washing minutes b 12 1 2 3 0
Non- S 6 a —_ = = = ++
washing seconds b 15 1 1 1 -~ 0
' 10 a T — — ++
Washing minutes b 8 25 2.5 25 0
40  “a” and *“b™ have the same meaning as stated above. '
(C) Results obtamed by mcubatmg Staphylococcus aureus
Kmd ‘ .. . Dilution of Emulsmn A
L of Immersion -
- SampIe_ . time : - X300 X500 X700 Xx1000 Control’
45 - .-Non- 10 S e — = = — +
washing minutes b 24302030 10—30 . 6—8 0
" Nen+ 6 a. = — -— —_ —_ +
washing . seconds b 10—18 3—6 1-5 055 0
10 ' a — —_ e +
50 'Washing . minutes : - b 10—11 89 28 23 0

“g” shows whether Staphyl;icoccus aureus increased or not.
*“b” has the same meaning as stated above.
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Exanples illustrate the in- wool

The foll ow ng

agai nst danmage by insects and m cro-

vention: - organi sms, Wwhich conprises an
aqueous ' enul si on of phenyl
mercuri c- di octyl sul - EXAMVPLE 1.

phosuccinate and 1, 2, 3, 4, 10, 10- hexachloro-
copsisted of: - 6, 7-epoxy-1, 4’9§f“11§ 6, 7, 8, 8a,

Phenyl. mercuric dioctyl. sul-.

A preferred corrp05| tion
octahydro -# 1,4 - 30 5

LY

ios uohucmawmch .contained -
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conpri ses
phenyl (zyesmple G—dl octyl

MOd of the :H%thent w1th Em‘ﬁhl oro- §an§

sion A:—
The sample was immersed for 6 small dish:
seconds or 10 minutes in the emul-.
sions a, b, ¢ and 4 which were pre- -
_ pared by diluting the emulsion A with
water 300 times, 500 times, 700 times
15 and 1000 times, respectively- - -« - 5% for 15 days.
(b): The sample for washing was further 5) Result: —

- immersed “after the treatment (a) 3 . (A) Non-washmg

total &9'

10 @

35 _ O L T TS Numberof

10w v%

sul phosucm(#)atMetﬁtﬂbe the test: B her .
2Musljnywhich COI@H@@%bOlbym\%el ght - - &achlsampls, which(had (edmetreated 35 10 XyI ene to
E%ﬁé’gyes Wﬁf“&%m@ ”6‘11?“"835 oct ahydro- 1.

efres’and

was put, together w1th 9 insects, in a

4.5:centimetres in.diameter-
and 1.5 centimetres high. ' Then the
dishes were kept at the constant tem-

: perature of 25+ 0.5° C. and at the 30

constant ' relative humldlty of 70+

_ ~ Weight
. Number. - .-~ "Number . .the poisoned”  eaten by
. Dilution of the - of the : imsects - insect§
Immersion of the .~ .. live-: . ~dead ' - . - (after7 7 (tailli-
time composition  insects - - - imsects . .-: .days) ©  gram)
40 X300 -6 3 - 7 0 .
10 X 500 7 2 7 05
minutes X700 7 2 7 0.3
X 1000. 6 3 T -0 o
X300 - 6 3 6 0
45 S X700 5 4 ) -0
seconds X500 8 1 7 0
: %1000 7 2 4 0
Control 9 0 .00 © 6.7

-Poisoned insect means an insect which reposed by bending is abdomen mwards and

50 responded only shghtly when bemg touched by tweezers

L

(B) Washing o
... Numberof  Weijght
' Number . Number - the poisoned - - eaten‘by
. Dilution of the of the insects insects
55 Immersion = - of the live- dead (after 7 ©(milli-
time composition - insects insects '~ ' “days) " gram)
10 - X500 .9 0 4 ]
. R SRR TR B
2 N _15.-
X300 7 2 -5 0.
6 %500 -9 0 4 0.5
'~ seconds X700 9 0 4 L, .05
%1000 9 0 4 705
65 Control -9 -0 LU X}




4- exo- 5, 8- endo- di net hano- napht hal ene. EXAMPLE 2.

4. A net-hod of protecting wool against An aqueous emnul si on was
prepared by dapage by i nsects and m croorgasr&lsm; d| I uting the 5
emul si on obt a}\m EXa W 0 Tt ’
1 with water.f Wol |, d

preced- 15 mersed In the thus-obtained aqueous emiilslon oﬂ lmermnc dlocty$|snn

j ust “aft-er washi ng. ExaMPLE 1. tedsof %ﬁf Hpm}w! é
d

Ol. v
ms

sub- A preferred composition consis 30

5 Phenyl mercuric dioctyl sul- 0-5
WHAT VE CLAIM I SI- ph%suocmate y... IOWI@AV‘OOCF &mﬁ oSiAbE ﬁClaJmZ,
process 45 leelarmor;E)FgQ ti.on..f ar l8few¢v%t e:dnqhomompnscd aﬁ—nﬁ& |by Gleighim of

or d ai;m 5. wobalyox Fn?i‘éﬂﬂﬁ@"by ﬁ% gé we1 Gp?g? ti;l:_i—-——
whi ch conpri ses g agy gttt otal Yolume .. 24 Poxy- 1 A4S !7%9 Sta .

mercuric dioctyl sul phosuc- Charter ed Pat ent 40eg:e4518&ndo-d1me
1,2, 3, 4,10, 10- hexachl Or 0- 6, 7EXAMPLE 2.1 eJI l%or n egethod of PrOtchng W°°1 against
An aqueous emulsion was %repar amage insects and microorganisms,
diluting the emulsion obtained in Example which comprises treating the wool with the 40
1 with water. Woollen-underwear was im- composition claimed in any of the preced-
15 mersed in the thus-obtained agueous emul- ing claims.

sion just after washing. 5 A method as claimed in Claim 4 sub-
. stantially as described. _
WHAT WE CLAIM IS: — 6 Wool when treated by the process 45
1. A composition for_the protection of claimed in Claim 4 or Claim 5.
wool against damage by insects and micro-
20 organisms, which comprises; as active in- ELKINGTON & FIFE,
gredients phenyl mercuric dioctyl sulphosuc- ' Chartered Patent Agents,
cinate and  1,2,3,4.10,10-hexachloro-6,7- High Holborn House,
epoxy-l 4,4a,5,6,7,8,8a-octahydro--1,4-ex0-3, 52/54 High Holborn,
-endodlmethanonaphthalene . London, W.C.1,
25 2. A composition for the protection of Agents for the Applicants.

Abingdor: Printed for Her Majesty’s Sbatxonery Office, by Burgess & Son (Abmgdon) Ltd.—1964.
Published at The Patent Office, 25 Southampton Buildings, London, W.C.2,
from which copies may be obtained.




epoxy-1,4,4a,5, 6,7, 8, 8a-oct ahydro--1, 4-exo-5,

8, - endodi net hanonapht hal ene.

2. A conposition for the profection of

52/ 54 Hi gh Hol born,
London,

WC. 1, 25
————agents for the Applicants.

Abi ngdon: Printed for Her Majesty's Stationery Ofice, by Burgess & Son
(Abi ngdon), Ltd.-1964. Publ i shed at The Patent O fice, 25
Sout hanpt on Bui | di ngs, LBnhdon, WUC. 2, ' from
whi ch coplesgnar be obt ai ned. 981,115 5
P The following Examples illustrate the in- wool against damage by insects and micro-
,L« vention: — . organisms, ‘which comprises an aqueous
emulsion of phenyl mercuric dioctyl sul-
ExaMpLE 1. phosuccinate and 1,2,3,4,10,10-hexachloro-
A preferred composition consisted of: — 6.7-epoxy-1.4,4a,5.6,7,8,8a, - octahydro- 1,4 - 30
5 Phenyl mercuric dioctyl sul- exo-3,8-endodimethanonaphthalene.
phosuccinate... . 10w/v% 3. A composition as claimed in Claim 2,
Dieldrin ... ... ... ... ... 185 w/v% which comprises 5—15% by weight of
Polyoxyethylene nonyl phenyl- . phenyl mercuric dioctyl sulpbosuccinate and
“ether ... ... .. . ... 20wW/v% 10—20% by weight of 1,2,3,4,10,10-hexa- 35
10 Xylene to total volume ... ... 100 chloro-6,7-epoxy-1.4,44,5,6,7,8a-octahydro-1,
4-ex0-5,8-endo-dimethano-naphthalene.
EXAMPLE 2. 4, A method of protecting wool against
An aqueous emulsion was prepared by damage by insects and microorganisms,
diluting the emulsion obtained in Example which comprises treating the wool with the 40
1 with water. Woollen-underwear was im- composition claimed in any of the preced-
15 mersed in the thus-obtained aqueous emul- ing claims.
sion just after washing, 5. A method as claimed in Claim 4 sub-
stantially as described. )
WHAT WE CLAIM IS:— 6 Wool when treated by the process 45
1. A composition for the protection of claimed in Claim 4 or Claim 5.
wool against damage by insects and micro-
20 organisms, which comprises, as active in- ELKINGTON & FIFE,
gredients phenyl mercuric dioctyl sulphosuc- Chartered Patent Agents,
cinate and  1,2,3,4,10,10-hexachloro-6,7- High Holborn House,
epoxy-1.4.4a.5.6,7.8,8a-octahydro--1,4-ex0-5, 52/54 High Holborn,
8,-endodimethanonaphthalene. London, W.C.1,
25 2. A composition for the protection of Agents for the Applicants.
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Abingdon: Printed for Her Majesty's Stationery Office, by Burgess & Son (Abingdon), Ltd.—1964.

Published at The Patent Office, 25

Southampton Buildings, London, W.C.2,

from which copies may be obtained.
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