A#SMWOO COVPOSI TI ON CONTAI NI NG A PYRETHRO D COVPOUND The
present invention relates to W-irritant shanpoo conposition for the
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compound 11 & physt g and cheieglins! ebfeBiiia fesetn
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conpositions is requir ow I rritativeness "agal nst the skin and
eyes. Ped%cug;_ﬁ Hgiahi el ﬁnuﬁ\m B gFAUPRTGERJOP ChilREPREN hitfondgaicalef Of

. pedi cul osi s cause edi cul us urranus&%urranus which will be often
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demand for pediculici des having as low imtativeness as possible, which

can be conveni ejtchiyenés ©fPediculus humanus huidasg) hbweee, i isrdifficaltac gasp thelreal state
present inventors have |ntenS|ver studied to
of such occurrence because its prevalence does not come to the surface, which is now

10 becoming an object of public concem (see, e.g., Hifu-rinsho, Vol. 31, No. 7 (1989), .
863-866; and J. Aichi Med. Univ. Assoc., Vol. 17, No. 5 (1989), 679-693).
The surfactant to be blended in shampoo compositions is required to have a
low irritativeness against the skin and eyes.
In particular, with respect to therapeutic agents for pediculosis caused by

15 Pediculus humanus humanus, which will be often applied to the infant stratum such as

school children, there has been a demand for pediculicides having as low irritativeness as
possible, which can be conveniently used.
Under these circumstances, the present inventors have intensively studied to
obtain a low-irritant shampoo composition containing at least one kind of pyrethroid
20 compdund as an active ingredient in a physically and chém_ically stable state. Asthe
| result, they have found that a low-irritant shampoo composition containing the pyrethroid
compound in a stable state without any deterioration of washing and foaming properties
which are essential features of shampoos can be obtained by the use of selected nonionic

surfactants in place of ionic surfactants, thereby completing the present invention.

25 Thus, the present invention provides a shampoo composition characterized in
that it comprises: DR T S
x_'\_\_
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ohtain:a lowirritant shanpoo conposition containing at |east one kind of
pyrethroid conpound as an active.ingredient in a physically and chenically
stable state. As the result, they have found that a lowirritant shanpoo
conposition containing the pyrethroid conpound in a stable state w thout
any deterioration of washing and foam ng properties which are essenti al
features of shanpoos can be obtained by the use of sel ected nonionic

surfactants in.place of ionic surfactants eting the present
i nventi on. a}mmﬁxq@gogpéggﬁ?mc ér?"ﬂngtm s a shanpoo
conposi tion char acterl z in that . it L

2 ﬁgm%ﬂ’&?‘?%ﬁfﬁ%ggﬁ@i?%“@ surfactants consisting
of : (1) an ami ne oxide of the general formula: [err]
wherein [err] is [err] alkyl, and R2 andeerr] are the sane or different
and are [err] alkyl or hydroget yl (2) a

pol yoxyet hyl ene pol yoxypropyl ene bl ockl p I_#ep and (3)

at | east one selected from pol yoxyet hyl ege sorbitan carboxyl ates and
pol yoxyet hyl ene al kyl -phenyl ethers; and™3

wherein R is Cg-Cy¢ alkyl, and R, and Ry are the same or different and are C;-C; alkyl
'or. hydroxyethyl;
5 ' (2) apolyoxyethylene polyoxypropylene block polymer; and
- (3) at least one selected from polyoxyethylene sorbitan carboxylates and
polyoxyethylene alkyl phenyl ethers; and
(b) at least one pyrethroid compound as an active ingredicnt, which is
selected from the group consisting of:
10 3-phenoxybenzyl (lRS)-cis-trans-chrysantheméte (phenothrin);
3-phenoxybenzyl (IRS)—cis-trans-3-(2,2-dichlorovinyl)—2,2-dimethy1cyc1o -
propanecarboxylate (permethrin);
(RS)-3-allyl-2-methyl-4-oxocyclopent-2-enyl (1RS)-cis-trans-chrysanthemate
(allethrin);
15 . cyano (4-fluoro-3-phenoxyphenyl)methyl 3-(2,2-dichloroethenyl)-2,2-di - |
methylcyclopropanecarboxylate (cyfluthrin); |
(RS)-2-methyl-4-ox0-3-(2-propynyl)cyclopent-2-enyl (1RS)-cis-trans -
chrysanthemate (prallethrin); and
natural pyrethrins.
20 It is well known that pyrethroid-type insecticides are effective for wide variety
of insect pests such as imagoes of flies and mosqultos cockroaches ﬂeas house mite
(Qrmithonyssus bacoi), bedbugs and mac ots and %he)?'f‘na\la advantaoes of being

chemically stable and having a quite low toxicity against man.and beasts.



5(b) at |east one pyrethroid conmpound as an active ingredient, which is

sel ected fromthe group consisting of: 10 - 3-phenoxybenzyl
(1RS) -ci s-trans-chrysant hemat e (phenothrin);

3- phenoxybenzyl (1RS)-cis-trans-3-(2,2-dichlorovinyl)-2,2-dinethylcyclo -
pr opanecar boxyl ate (pernethrin);
(RS)-3-aIIyI-2-nefhy|-4-oxocyclopent-2-eny? (1RS)-ci s-trans-chrysant hemat e

(allethrin); 15 , cyano (4-fl uorq-3-phenoxyphenyl ).net hyl
(2o chi or oot henyPyarmples ofthe &R Bxiue g be Wl 13 R SR Bl ate
(cyfluthrin); '

(RS) -2 ret i BFORGYNE19 the PIRSEBLRSANOR 75 Fpd AmIUAFing Prdys Ll o5 fapgyd dimethyl -
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bacoi), bedbuggadnddTRfGRydraRRh i ufed BB A0ES AR BRIcHY amine oxides

chem cally sta g a -qui ow toxi clty agal nst easts.

3 such as lauryl dRf@RR laBSndéxidd1e am ne oxide to be used in the
shanpoo conposition according to the present invention are al kyl

di met hyl ami ne oxi desTisshouns of AhinY bxidk BEbOWed is usually in the range of 1% to 10%

by weight, preferably 1.5% to 4% by weight in view of the low irritativeness and
excellent physical stability, based on the total weight of the shampoo composition

10 according to the present invention. _

Particularly useful examples of the polyoxyethylene polyoxypropylene block
polymer are those containing 4 to 200 units of ethyleneoxide in the polyoxyethylene
portion (hereinafter_ referred to as “POE”) and 5 to 100 units of propyleneoxide in the
polyoxypropylene portion (hereinafter referred to as “POP”). Preferred are POE (160)

15 POP (30) block polymer, POE (20) POP (20) block polymer, POE (124) POP (39) block

 polymer and POE (196) POP (67) block polymer.

The amount of polyoxyethylene polyoxypropylene block polymer to be used
is usuélly in the range of 1% to 50% by weight, preferably 20% to 40% by weight, based
on the .total weight of the shampoo composition according to the present invention.

20 - Preferred examples of the polyoxyethylene sorbitan carboxylate are those
having a hydrophilic-lipophilic balance (HLB) of 9 or more, such as POE (20) sorbitan
monolaurate, POE (20) sorbitan monopalmitate, POE (20) sorbitan monostearate,

POE (20) sorbitan monooleate and POE (20) sorbitan monoisostearate.

The amount of polyoxyethylene sorbitan carboxylate to be used is usually in

25 the range of 1% to 15% by weight, preferably 2% to 10% by weight, based on the total

weight of the shampoo composition according to the present invention.



ami ne oxide, nyristyl dinmethyl am ne oxide and N-coco-N, N-di net hyl am ne
oxi de; al kyl diethyl am ne oxides such as |lauryl diethyl am ne

oxi de; lauryl. nethyl ethyl am ne 5 oxi de; and | auryl dihydroxyet hyl

am ne. oxi de. Preferred are al kyl dinethyl am ne oxides such as

| auryl di nethyl am ne oxi de. 4 The amount of am ne oxide
to be used is usually in the range of 1%to 10% ' by wei ght,
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pol yoxyet hyl ene portio refer

to 100 units of iSE | I i on
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bl ock pol yger, PCE (20)TiREmduhPdf plpskyedoledéBikyl piichylctidd to Bkl 3sullilPiikthe
pol ymer and PCE (196) POP (67) block polyner. The

anmount of pol yopsgd 6/1% 06 1 0% bycweight Optefeedbly R4as 5706y wekht, basddeonithetbtal weight
Is usually in the°ran-ge of 1% to 50% by wei ght, prg*erabl y 20% to 40% by°
wei ght, based of the shampobd cbinpositidredccomdirgth tinf predent Rivemjumo conposi tion _
according to the present invention. 20 Preferred exanpl es
of the pol yoxyet hyl ene Heryiré¢throidconymoupd & be wed in theshampoo compositien nomprding
hydr ophilic-1ipophilic balance (HLB) of 9 or nore, such as POE (20)

sorbi tan to theypmsdndinvantign mayhqve@pticalissimers, erghphanokybenayl (PREcs2Gans -
sor bi tan nonostearate, POE éZCQ sor bi tan nonool eate and POE (20
sor bi tan Anoi sdhsyseathamate (d-phenothrin), (S)-2-methyl-4-oxpa-@risopxnybeyclopent-2-enyl(1R) -
pol yoxyet hyl ene ;sorbitan carboxylate to bhe used is usually in

25 it he
range of 1%t o Cisstensychiksagtematsand &R Sh3-pllylog-methybdsaxocyrdonsat-2-cpYddB)-6is-trame -
total chrysanthemate (d-allethrin). Preferred is d-phenothrin.

. The amount of pyrethroid compound to be used, although it is not particularly

limited so long as it is therapeutically efféctive, is usually in the range of 0.05% to 10%
15 by weight, preferably 0.1% to 2% by weight, based on the total weight of the shampoo

composition according to the present invention.

| The shampoo composition of the present invention may further contain

various conventional additives, such as water, preservatives, antimicrobials, perfumes,

pigménts, buffers, pH regulating agents, antioxidants, viscosity regulating agents, foam
20 stability agents, chelating agents and conditioners, in amounts having no inhibitory effect

on the excellent advantages of the shampoo composition.

Particularly effective examples of the antioxidant io be used in the shampoo
composition according to the present invention are sodium edetate and dibutylhydroxy -
toluene.

25 The shampoo composition of the present invention may preferably be
adjusted to a pH value around neutrality, such as in the range of 4 to 8, more preferably

-5 to 7, by the addition of a pH regulating agent because the object of the present invention



wei ght-of the shanpoo conposition according to the present invention.

4 Preferred exanpl es of the pol yoxyethyl ene al kyl
phenyl ether are those having an HLB of 9 or nore, such as PCE
nonyl phenyl ether and PCE octyl phenyl ether. More preferred are

PCE (7.5) nonyl phenyl ether, POE (10) nonyl Bhenyl et her, PCE (15)
nony| phenyl et her, POE (20) nonyl phenyl ethér and PCE (30) octyl phenyl

et her. The amount of pol oxyethylene al kyl phenyl ether
to be used i s IRARFAYdS zhsl{aﬁpoo composition haying %‘F - wei ght, '

preferably 2% to 5% by based o of the
shanmpoo conpositi on aczﬁeaﬁ%ﬁ‘ij‘tf’we?q‘%‘ ‘ﬁﬂlel%eg! ‘?H@WF‘ES??Y way of the followmg

The pyrethroid co to be t he sha 0si tjion ac

to the present ’fqﬂr‘;g q"%ﬁ"‘ﬂ%{})ﬂ %ﬁgﬁgpttpgggg?sgr’u umt%h ‘i’ﬁ‘ighzyl (1

R)-cis-trans - chrysant hemate (d-phenot hrin),
(S)-2-nmethyl - —6%9—5-1-(2 propynyl)cyclopent-2-eny| (1R -

ci s-trans—«chrysant he
RY "vcl opent - 2-enyl (1R) - ci s- tra%o—umi_

(RS) - 3-al I'yl - 2- et hy 04 g
chrysant hemat e (d-al Preferred is d-phenothrin. ™

The anobunt of pyret hr0| &w be used, al though itgigsy not
particularly %Bégﬁe§% IUIQA@KZO"Lt&S t herapeutically effective,

is usuallpg in the range @hp@iniad PBiméfhyl ami¥ oepht . preferably 0.1%
to 2% by weight, based orplﬁrgglcﬁqtgg wei ght of the shanpogoog

qs-

conposi tion accordi ng t o(grbduced B9 BAISE; RGE {1600 POP (30) block polymer) The
shanpoo conposition of tl'mxm -mvent ion may further sofain
(produced by Nikko Chemicals; POE (20) sorbitan monooleate)
15 : Part (B) _
' Sodium edetate 0.001 g
Perfume slight
Hydrochloric acid appropriate

Purified water to be added so as to give the total volume of 100 ml

20 The ingredients of part (A) and an appropriate amount of purified water were
mixed together with stirring, after which the mixture was adjusted to pH 6 by the addition
of hydrochloric acid. Then, d-phenothrin and the ingredients of part (B) were added to
this mixture with stirring, followed by the addition of femaining purified water, which
afforded a shampoo composition.

25 - : In the same manner as described above, various shampoo compositions were

prepared in the following Examples 2-6 and Comparative Examples 1-5.

Example 2
Ingredients Amounts
d-Phenothrin 04¢g
30 Part (A)
Alomox® DMCW (as described above) 12.5¢
Pluromc® F-68 (as described above) 200¢g
NIKKOL® TO-10 (as described above) 50¢g
Part (B)
35 Sodium edetate : 0.001 g
Perfume slight
Hydrochloric acid appropriate

Purified water to be added so as to give the total volume of 100 ml



vari ods conventional additives, such as water, preservatives,

antim crobials, perfunes, pi gnents, buffers, pH regulating agents,
antioxi dants, viscosity regulating agents, foam 20 stability agents,
chel ating agents and conditioners, in anounts having no inhibitory effect
on the excellent advantages of the shanpoo gconposition.

Particularly effecfive exanples of the antioxidant to be used in the

shanpoo conpposition according to the present invention are sodi um
edet ate and dﬁ%@?@ﬁgsdroxy - - toluene. 25 The shanpoo
conposi tion of the present invention may preferably be A adjusted to
a pH val ue around ngt 0‘.¥, such as in the range of S nore
preferably g hE’ 7, by the addition of a pH regu a8 ng agent
because e obj ect ' '
5 t5h s to provi d‘?’h%%ﬁ% @%%5“@@3%%@?%%"%’% ng dang sed
irritativeness. : roduc BAS@@@E%%# gﬂlto.hlgﬁof ] elr be further
il lustrated by way of t%& i8§¢ﬁ10’ exaﬁgp S ant;gx riments, which
are not to be constr ued(ﬂr&i céd‘w él?e?rﬂ@al&;h%EQQG) non%'lghenyl @gpl el 5
| ngredients - Part (B) Aroun
d- Phenot hrin Sodium edetate 0.4 9 0.001 g Par t
(A ; Perfi¥nemox[ err] DMCW slight 8.0
g . Pghegiuced by LION AKZO Ltd.; 10 slight
cont ai ni ng 30% al kyHy#ioshloky hcidm ne oxi de) appropriate
Pl uroni ciserr] F-68 Purified water to be added so as to gi®® ti& tgtal volume of 100 ml
Example 4
Ingredients Amounts
d-Phenothrin 04g
Part (A)
20 Alomox® DMCW (as described above) 100g
Pluronic® 1-44 (as described above) 400¢g
NIKKOL*® TS-10 70¢g
b I%roduced by Nikko Chemicals; POE (20) sorbitan monostearate)
art (
25 . Methyl parahydroxybenzoate ' 0.18¢g
Propyl parahydroxybenzoate 02¢g
Sodium edetate 0001 g
Perfume slight
Pigment slight
30 "~ Hydrochloricacid appropriate
Purified water to be added so as to give the total volume of 100 ml
Example 5
Ingredients Amounts
d-Phenothrin 04¢g
35 Part (A)
Alomox® DMCW (as described above) - 90¢g
Pluronic® F-87 200¢g
(producedgy BASF; POE (124) POP (39) block polymer)
_ NIKKOL™ OP-30 375¢
40 b I(Bgroduced by Nikko Chemicals; POE (30) octylpheny] ether)
art ( '
Methyl parahydroxybenzoate Ol1lg
Propyl parahydroxybenzoate 001 g
Sodium edetate , ' 02¢g
45 Perfume slight
Pigment . slight
Hydrochloric acid appropriate

Purified water to be added so asto give the total volume of 100 ml



(produced by BASF;, POE (160) POP (30) block polyner)

NIl KKOL TO 10 5.0 ¢

(produced by N kko Chem cals; POE (20) sorhitan nonool eate) 15

Part (B) Sodi um edet at e

0.001 ¢ Per f une 7

sl i ght ) Hydrochl oric acid ' ]
appropriate Purified water to be added so as to give the
tgfalpvolune Frampls 6 20 | The ingredients of part (A) and

of hydrochloric aci d- phenot hrin and the ingredi ﬁtgs of part (B)

vwere addgd to art m@wgw\?agae?cnbg#eb&ﬁ};o' | o by the addition
or

an appropriate anoupt of purified water were m ed together W th
stirring, after. whi Hl_lxture was adjusted to pH 6 addi tion

of remaining purified onic d a s 0 conposi tion.
25 " in thggate faE ﬁ% EB%%%X& kgus shampoo
conposi tions were K Ve ng)%

Conparative Exanples 1- NjgROL® Np-kef edabove) 30g ! ”grec" e”ts
Anmount s {9 Part (B Phenot hrin

0.4 g 30 Pa'hﬁetﬁﬁ)parahydroxybenzoate Al oo (as

descri bed above) 1%r&pyd parahydroxybenzoate Pl uro -68 (as
descri bed above) 20. ®iButyl hydroxytoluene NI KKO_[eM? TO 10 (as
descri bed above) Pefufie Part (B) 35 sho'ht

Sodi um gget at e Pigment 0.001 g  slight

Per f ume Hydrochloric acid slight appropriate

Hydrochl oric acid Purified water to be added so as to give the totalyloRé bfil GO ml
Purified water to be added so as to give the total volunme of 100 mi

. Comparative Example 1

Ingredients Amounts
20 d-Phenothrin 02¢g
Part (A)
70% sodium lauryl ether sulfate _ 200¢g
Polyethylene glycol 400 : 40¢g
, ~ Coconut fatty acid diethanolamide 10g
25 ' POE (20) nonylphenyl ether . 124 ¢
50% ethoxylated lanolin 30g
Part (B)
2-Bromo- 2-mtropropane-1 3-diol 0l1g
2,4-Dichlorobenzylalcohol O.1g
30 Dibutyl hydroxytoluene 005¢g
) Hydrochloric acid appropriate

Purified water to be added so as to give the total volume of 100 ml

Comparative Example 2

Ingredients Amounts
35 d-Phenothrin _ 04g
) Part (A)
Sodium lauryl sulfate (30% water solution) 240¢g
Coconut fatty acid diethanolamide 30g
Polyoxyethylene (60) hydrogenated castoroil 5.0 g
40 Part (B)
Perfume slight
Hydrochloric acid appropriate

Purified water to be added so as to glve the total volume of 100 ml



6 Exampl e 3 | ngredi ents -
Anount s d- Phenot hrin ' 0.4
g Part (A 5 _ Al onox[ err] DMCW (as
descri bed above) 8.0 ¢ Pl uronic L-44
40.0 g (produced by BASF; POE (20) POP (20) bl ock
pol yner) NI KKOL NP-10
3.75 ¢ . g%r oduced by Ni kko Chem cals; POE (20)
nonyl phenyl et e Exampl Part (B) Sodi um
edetate . 0.001 ¢ Per f unme
sl i ght I—g@—“ 1ent P| grrent IMOounts
sl i ght i|§ éﬁ 18 bov 0
appropri at 15 le% %gf (%Ied sozéﬁ) o give the
total vol une of 100 mi ?as descnbedabove) edi ents
Amount s sz%’gneno A b d0. 4
g Par onox escri be
above) 10.0 g gﬁf?g::dem Pl ur oni cl[err] L- 4g(ﬁsgddescri bed
above) 4{40 g Hydrochloric acid NI KKOL[err] TS-10 ropriate
7.0 g Purified whiéf @4 eBed Ayltaﬁae%@mmm @é’o@%@) sor bi tan
nonost ear at e)
par ahydr oxybenaifarative Example4 0 18 g Propyl
par ahydr oxybenzoate 0.2 g - Sodi um
edet ate Ingredients 0.001 ¢ Amounts Perfune
sl i ght d-Phenothrifti gment _ 04¢g
slight 3015 Paitljdy ochl ori c acid
appropriate Sodium idund dulfiate €30% ovatee seldtdary) so249 go give the
total volume of 100 nl  Lauric acidtdmtiphelamide Brgg edi ent s
Anount s d -Peipetiyt¢neighycol 400 ' 50¢g 0.4
g 35 ar Part AB) Al onox[err] DMCW (as
descri bed®@bove) 9. 0 Methyl parahydroxybenzoate  p| ur oni ¢ FOd78
20.0 g rgsﬂrpa@bz@aanm; POE (124) P@,i%39) bl ock
pol yrer) sligh
ngment slight
Hydrochloric acid appropriate
25 Purified water to be added so as to give the total volume of 100 ml
Comparative Example 5
Ingredients Amounts
d-Phenothrin 04¢g
Part (A)
30 Triethanolamine lauryl sulfate 120¢g
Coconut fatty acid diethanolamide 40¢g
1,3-Butylene glycol 30¢g
Part (B)
Methyl parahydroxybenzoate 0.1g
35 Propyl parahydroxybenzoate 0.1g
Perfume slight
Pigment - slight
Hydrochloric acid appropriate
Purified water to be added so as to give the total volume of 100 ml-
40 Experiment 1

The shampoo compositions as prepared in Examples 1-3 and Comparative
Examples 1-2 were examined by the following method.
(1) Eye imritation test of rabbit

The ocular-mucous membrane primary irritation test is usually performed by



N KKOLf err] OP-30 3. 759 40
(produced by Ni kko Chem cals; POE (30) octyl phenyl ether)

Part (B) Met hyl par ahydsoxybenzoat e 0.1
g Propyl parahydroxybenzoate 0.01 g
Sodi-um edet at e ; 092 g 45 Per f une
slight Pi gnent slight

Hydrochl oric ggi ¢ thod dification thereof. aPpropriate
Purified water tor zeerggl 8d°§%nyarg(t)51%all\?tel treeotot al volume of 100 m

7 Exampl e 6 Tg examine the untanvEﬁ&EQHéE}ﬁH?poo compositions of Examples 1-
Anount s d- Phenot hrin posih pies 3 .2

g were B@;hbar@&\)mthfthose of Comparative Example@y®@x[ err] DMCW (as
descri bed above) Pluronicl[err] F-127

20.0 ¢ Each of ﬂ(e&h&ﬂﬁ&%bﬂ_?pbs%ﬁfwa? lied 964 véitdne 08 8)1 rhl todke

pol yner) O 10 (as described above) 3.0 ¢
NI KKOL[ er5 ] NRy#Oof thfecdsbtitsiibesth@pous hnd its Brifdtion widrated after 24 hour®ah the( B)

Met hyl par ahydr oxybenzoat e 0.07 g

Propyl par ahydoliosyingcriteate 0.03 g

D butyl hydroxyt ol uene ' 0.1 g

Perfume Tahlé hht 15

Pi gnent : sli ght

Hydrochl oric acid pproptiate

Purified water to be adde’ﬁeséﬁefa%afldc‘;ﬂéqﬂﬂe t he tot al vol umeSesre100 m

1

Conparative Exanple I —tmgredients
Amounts 20 d-®nhBadness ofconjunciva 0.2
Part (A) no redness 70% sodi um | guryl et her

g :
slightly redness
sul fate 20.0 g obvious redness ' 4

hemorrhage 6

(ii) Congestion of marginal area of iris
normal
one quarter of marginal area
one half of marginal area
three quarters of marginal area
all of marginal area
redness, discharge, folds, miosis

O RWN=O

(ii1) Swelling with lids
no swelhno
any swelhng above normal
partial eversion of the lids
less than half eversion of the lids
more than half eversion of the lids

AR NO

(iv) Opacity of comea
A. Area:

no abnormality
one quarter of cornea
one half of comea
three quarters of cornea
whole part of cornea
B. Degree of opacity:
no opacity
slightly opacity
opacity, details of iris clearly visible
opacity, no details of irs visible
opaque

AN LDO HhWN—O

[y




Pol yet hyl ene gl ycol 400 4.0 g

Coconut fatty acid diethanol am de 1.0 g 25 ' POE (20)
nonyl phenyl et her 12.4 g _ 50%

et hoxyl ated | anolin 3.0 g Part (B)

2- Brono- 2-ni tropr opane- 1, 3-di ol 801 g

2, 4- Di chl or obenzyl al cohol .1 g 30 Di but yl

hydr oxyt ol uene 0.05 g Hydrochl oric acid
appropri ate (2) Appesrance FiaSGat er to be added so as to give the

} g;?gdygln? ge of 100 rdEach of the shmcr?p%g%gg}pbs\ﬁtelon%x\gﬁ%ﬁtrﬁzt a teygperature of either ~5°C

d- Phenot hrin o . . . Part
A or 50°C for one wgrth,afsr yhish the appegranct w9 baeied wash e palt vesa 0
Coconut fatty acid di | an : arioe
Pol yoxyet hyl ene (60) Ebg?@%%%g}%@dhag%% Ssr?e\%%lﬁxedg%h%fo}mwmgcnten_a. . Part (B)
Per f urme - sl i ght Hydrochl ori c
acid ) h°‘_“°geé‘88? opri ate Purified water
to be added so as to give st hgnbRlogneyé ume of 100 m
8 Conparative Exanple 3 géne I ngredi ents
Amount s - ThE#shlté A shown in Table 2. ~  Aonox[err] DMCW (as
descri bed above) - 8.09g 5 Pluronicl[err] -F-68 (as
descri bed above) 20.0 ¢ ) Table2 NI KKOL[err] TO 10 (as
descri bed above) 5.0 ¢ Part (B) :
Sodi um edet at e 0. 001 g
Per f une Ex.1 Ekight Ek03 Comp. Cohipdrochloric
acid appropriate Ex.1 -PBur2fied water
to be added s ' _
Irritation test (24 hr) 5 -5 6 15 16
Appearance change
SCx 1M : - - - - X
50°Cx 1M - - - - -

Experiment 2

Each of 50 ml of the shamnpoo compositions as prepared in Example 1 and
Comparative Example 3 was put into a separate 100-ml polyethylene cup. At the same
time, 50 ml of tap water was put into another polyethylene cup. These cups were allowed

to stand at room temperature. Ten adults of Pediculus humanus corporis about 8 days old

after the emergence were kept on a small piece of wool cloth having a size of 2 cm x 2
cm, after which the piece of wool cloth was held with a pair of tweezers and put intc;ﬂ'.xe
test shampoo composition in the polyethylene cup, followed by immersion for 2 minutes.
The piece of wool cioth was then washed thoroughly with the tap water in the polyethyl -
ene cup for 1 minute. These insects were removed from the piece of wool cloth and put
into a 100-ml polyethylene cup with a piece of filter paper placed on the bottom thereof,
followed by keeping the cup covered with a lid for bleeding. This cup containing the

insects was placed in a room thermostated at 30°C for 1 day, after which it was examined



Conpat ati ve Exanple 4 I ngredi ents :
Anount s d- Phenot hrin 0.4

g 15 Part (A - Sodium lauryl sulfate (30%

wat er sol ution) 24.0 g ' Lauric acid diethanol am de

3.0 ¢ i ~ Pol yet hyl ene gl kol 400 5.0 ¢

Part (B) 20 Met hyl par ahydr oxybenzoat e ' 0.1

g whether the insetto pyete Qidiradivy of Wbﬂt&zﬁﬁﬁﬂﬁy (%) of the insects waf- 1 g

Per f unme sl i ght

Pi gnent determined. The experiment was performedsinidgplicate.

Hydrochl oric acid appropriate 25

Purified water to be Ftelexsukoarashawn ini Table¢ e total vol ume of 100 m

Conpar ative Exanple 5 I ngredi ents

Anount s d- Phenot hri n Table3 _ 0.4
Part (A) 30 Triet hanol am ne lauryl -

sul fate 12.0 g . i Cocontt |aLLy aci d

di et hanol ami de 4.0 g Composition Montal M&%ﬂyl ene gl ycol

3.0 g Part (B) ettty

par ahydr oxybenzoat e Exampleé_i g 35 100 Pr opyl

par ahydr oxybenzoat e Comp. Ex. 3 15 Per.f une

sl i ght Pi YnEsate 0

sl i ght Hydrochrorrc acid

appropriate Purified water to be added so as to give the

total vol une g;( ek%?engé Experiment 1 " The shanpoo

conpositions ed | n Exanpl es 1-3 and Conparative Exanpl es’

TTitation Cest of yabhy thenieod ebfifodtRin e prepased in Exgrples 4.6 end Chlngiiive
‘primary irrit Eﬁérﬁ;ﬂest &Stwérée)&éﬁﬁﬁéd fér 81 pRYGEA altY chemical stability (based on the ratio
of residual d-phenothrin) and pH change. Thé appearance change was also evaluated in
the same manner as described in Experiment 1 on the following criteria:
—: homogenous
X: inhomogeneous

The results are shown in Table 4.

Table 4

Ex.4 Ex.5 Ex.6 Comp. Comp.

Ex. 4 Ex. 5

Ratio of residual
d-phenothrin (%)

40°C x 3M 99 99 99 98 97

50°C x 3M 98 98 99 97 96

60°C x 1M 99 98- 99 96 97
pH '

Initial value 6.0 6.0 6.0 6.0 6.0

500Cx IM 6.0 59 . 59 5.7 5.8
Appearance change

-5°Cx 1M - = - X X

50°C x I'M - — - X —




Q . the Draize nethod or any nodification thereof.
To examne the irritativeness, the shanpoo conpositigg

were conpared with those of Conparative Exanpl es 1-2.fﬁﬁésﬁégT;AééEEN
ume O_hEﬁLAc_Eb to t

Each of the shanpoo conpositions was applied at a vo

|

e

S  eyes of three rabbits in each-group, gnd its i oo was—rates
after 24 hours on the followng criteria:

Table 1 Test i.tens and criteri .\
Scores - According to the presenj ARNeauos ai%‘ﬁ]‘ﬁ‘ﬁ@[t Fﬁ}gnpoo composition

2 Fi éﬁ? P;S f ednetentaining at least one pyrethroid cox%pound in a physically and chemically stable state,

-obvi ous redness,. g . 4. . .
heror r hage which has pediculicidal activity agaipst lice or their eggs, can be obtamed( i)

Congestion of marginal area of iris nor mal

0 one quarter of. margi nal area I

one half of marginal area 2

three quarters of marginal area 3 all of .

mar gi nal area 4 ' ' redness,

di scharge, folds, mosis 8 (iii1) Swelling with lids

no swel | i ng : 0 any

swel | i ng above nornma 2 partia

eversion of the lids 4 ’ | ess than hal f

eversion of the lids 6 nore than hal f

eversion of the lids 8 (iv) Opacity of cornea
—

This Sheet

Wi



A: Area: | no abnormality

0 one quarter of cornea 1

one half of cornea 2 t hree
gquarters of cornea 3 - whol e part
of cornea . 4 B. Degree of

opacity: : no ob%city

0 slightly opacity 4

opacity, details of i M’batciSeﬁainyed/isSﬂmte 8

opacity, no details of iris visible 12

opaque .16 .

10 (2) A,épéaﬁh&weeoewap@f@mncompnsm Each of the shanpoo
conposi ti ons was kept tenperature of either -5C .or 50[err]C for one
month, after which-th aap‘iﬂé%‘?‘ B AGIGR SHRIErdRs GIRSHEE ke eyes.

The appearance change s eval uat.ed.on the follow ng criteria:
-1 honpgenous (1) an amine oxid °f$’ ‘-ﬁ The results
are shown in Table 2. ' Table 2
Ex. 1 Ex. 2 = Ex. 3 Conp. Conp. -
Ex. 1 Ex. 2 Irritation test (ZLRW) 5 5. 6 15 -
16 Appear ance change R~ III—>-O

R;

wherein R, is Cg-C¢ alkyl, and R, and R are the same or different and are C;-C; alkyl
or hydroxyethyl; | ,

(2) apolyoxyethylene polyoxypropylene bldck polymer; and

(3) at least one selected from 'polyoxycthylene sorbitan carboxylates and

. polyoxyethylene alkyl phenyl etheré; and

(b) at least one pyrethroid compound as an active ingredient, which is selected
from the group consisting of:

3-phenoxybenzyl (1RS)-cis-trans-chrysanthemate (phenothrin);

3-phenoxybenzyl (1RS)-cis—tra.ns-3-(2,2-dich10rovinyl)-2,2-dimcthyl;:yclo -
propanecarboxylate (permethrin);

| (RS)-3-allyl-2-methyl-4-oxocyclopent-2—enyl (1RS)-cis-trans-chrysanthemate

(allethrin); :

cyano (4-fluoro-3-phenoxyphenyl)methyl 3-(2,2-dichlorbethenyl)-2,2—di -
methylcyclopropanecarboxylate (cyfluthrin);

(RS)'-2-methyl-4-oxo-3—(2-propyny1)cyclopent-z-enyl (1RS)-cis-trans -
chrysanthemate (prallethrin); and

natural pyrethrins.

2. A shampoo composition according to claim 1, wherein the nonionic

surfactant component (3)-is a polyoxyethylene sorbitan carboxylate.

A A



-5C x iM
X 1 M

- - - - X 50[err]C
- - Experinent 2

Each of 50 ml of the shanpoo conpositions as_-prepared in Exanple 1 and
Conparative Exanple 3 was put into a separate 100-m pol yethyl ene cup. At
the sane tinme, 50 ml of tap water was put ijato another polyethyl ene cup.
These cups were allowed to stand at roomtenperature. Ten adults of

EE"LC'_‘;LEE “;PZ‘QE%?” O1A BB stergHEn 8oy kaily @%‘sﬁﬁ%ﬁp@%?éﬁt
test " shampoo_ consEeRl mttRedtRa s Brb Ry En g ERERE ) i ey si on. for
2 mnutes. The piece @ngmé)ogllfg ggyar ?gﬁmimﬁgmtﬁwﬁm{%w&r Roidre tap

water in the polyethyl - “en

m nut e- ese I nsects e renoved

from the p €ce @Kl <o) BhlhoRSknpHIIR) Eisrals LG iHindtle 1 HehiingUD Wit

pi ece of filter pape

pl aced on the bottomtheréof, owed by keeping

the cup covered with & |A shanfioooRPELiNen actbidinStRIAMATE, Ahetendthe prethrdieCt S
was placed in a roomthernostated at 30[err]C‘?or 1 day, after which it was

exam ned

compovhié is B phénofytiens Al R)-visteansthiysanthdnyfe @-pltbpathrinpnd

nortality (% of the insects was determ ned. The experinent was perforned

i n duplicate.

6. A shenepobestipbsitian accatuingtol cbairhe) heikin the pyrethroid
compound is 3-phenoxybenzyl (1R)-cis-trans-chrysanthemate (d-phenothrin).

7. A process for producing a shampoo compdsition according to claim 1,
which comprises mixing (a) a combination of nonionic surfactants coﬁsisting of:

-(1) an amine oxide of the general formula:

Ry
R— Ill —=0
R,
wherein R is Cg-Cy¢ alkyl, and R and R3 are the same or different and are C;-C, alkyl
or hydroxyethyl; |
| (2) apolyoxyethylene polyoxypropylene block polymer; and
(3) at least one selected from polyoxyethylene sorbitan carboxylates and
polyoxyethylene alkyl phenyl ethers; and
(b) at least one pyrethroid compound as an active ingredient, which is selected
from the group consisting of:
3-phenoxybenzyl (IRS)-cis-Uans-chrysanthemate (phenothrin);
3-phenoxybenzyl (1RS)-cis-trans-3-(2,2-dichlorovinyl)-2,2-dimethylcyclo -
propanecérboxylate (permethrin);
= (RS)-3-allyl-2-methyl-4-oxocyclopent-2-enyl (1R S)-cis-trans-chrysanthemate
(alle_thn'n);

* [ L " H * ’



Table 8 Conposi tion Mrtality (9

Exanple 1 100 Conmp. Ex. 3

15 Unt r eat ed 0 Experiment 3
The shanpoo conpositions as prepared in Exarrpl es 4-6 and Conparative

Exanpl es 4-5 were exanmined for their physi c3k and chem cal stability (based
on the ratio of residual d- phenothr| n) and pH change. The appearance

change ueis, a1 50 eYal Ul ok SRR PR ety 453 oo L e |

X: i nhonogeneous shown in Table 4.
Tab: e 4 9 5 thylcycIopropanecapboxyfaa%u(]cyﬁut%{1?) Exl 5 Ex. 6 Conp.

Conp. ] 2. .. ) Ex.5
Rati o of residual (R%I) % ﬁne tlﬁf‘l)xo % % propynyl)cyclz?gfnt 2 fIBd)gl%ﬂ cittiads - 99
99 99 (P?Z“ 50[err]C x 3M o8

99 97 Chr’ggghema‘e s 8t < 1 M 99 98 99

96 97 pH t fefidnkal val ue 6.0 6.0 6.0

6.0 6.0 of &y s Bt 6.0 59 509 5.7

5.8 Appear ance change -5C x M - -

- X

/{ll/l[lllll[/lllllllllllllll/
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L]



56[err¥C x 1M - - - X -
12 According to the present invention, a lowirritant shanpoo
conposition containing at |east one pyrethéoid compound in _a physically and

chem cally stable state, which has pediculicidal activify. "y

their eggs, can be obtai ned. SHAMPED SIOMROSHTION; s seﬁg%ﬁ%:ﬁgﬁﬁ%ﬂ
clainms which follow, unless the context requires otherw —
"conprise", or variations such as "conmgsgﬁﬁ‘%{r or "conprising”, will be
understood to inply the inclusion of a stated integer or group of integers

but not the exclusion of any other integer or group of integers.

13 What - ias shdngiobesbnipbsitiah: is disclosed inclidind afieastione pa@igwlasi tion
conpri si ng: (a) a conbination of nonionic. surfactants consisting
E)f ; | pyrethindiddnpdundasa ddtveingtddteng &ited @dmbifddos of particular nonionic

err

surfactants. Also disclosed is a process for producing the shampoo composition.

iy,
) %
RN 4
a5

-

3
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whefeisoferr] is [err]-[err] alkyl, and R2 ? [err] are the sane or

different and are [err]-[err] alkyl . of Jwy#ifoxyet hyl ; (2) a
pol yoxyet hyl ene pol yoxypr opyl ene bl ock | yner; and ‘
one sel ected from pol yoxyet hyl ene sorbitqp@barboxyla egﬂgﬁgEME T SHEET
pol yoxyet hyl ene al kyl phenyl ethers; apd ' _ €
pyrethroid conpound as an active ingredient, which ils-s¢ kgl 1998m ¢ e
group consisting of: 3- phenoxybenzyl

(1R - ¢i oA SEAEDD BSiSich Rf;ﬁﬁ’rgdgﬁﬁﬁélrmmoﬁ RSMPOGRI Y

pr opanecar boxyl ate (pernethrin);

(RS)-3-allyl-2-methyl -4-oxocyc] ope 1RS -cis-trans-chr nt henat e
(allethrin); The preseeygﬁgn{og m{%g;ég%a% Y pym«gsp]twn %r?h

1 A ge%i;f@mﬁ%&%%&d IR 2 on
1 RS t - |
< 0 SN A PR 1, 0
wherein the noni Og{l‘feceﬁf’iea?schﬁ’éﬂuo‘ﬁ%@ﬂéﬁ%e&éadaﬁﬂﬁoqﬂéw&%%h@’&e”e

sor bi tan car boxyl
Eggmylufg hm_g Lu;mg in the group of school children on a nauanwxde scale.

Witha rapld increase in the number of passengers, there has been also found scattered
occu:rence of mm humg; humanus; however jtis dlfﬁcult to graSp the real state

:1

-ofmumxxmunemxﬂxmmmenspnwahnunkzsmxcommtoﬂmsudhu:mmmhxsnow
’ beco:mng an object of public concem (see, e.g., Hifu-rinsho, Vol. 31 No. 7 (1989)
863-866; and J. Aichi Med. Univ. Assoc., Vol. 17, No. 5 (198_9), 67-9—693).

The surfactant to be blended in shampoo compositions is required to have a
low irritativeness against the skin and eyes.

In particular, with respect to therapeutic agents for pediculosis caused by
Pediculus humanus humanus, which inll be often applied to the infant stratum such as
school children, there has been a demand for pediculicides having as low irritativeness as
possible, which can be conveniep;ly used.

Under these circurnstances, the present inventors have intensively studied to
obtain a low-irritant shampoo composition containing at least one klnd of pyrethroid
compound as an active ingredient in a physically and chemically stable state. As_ the
result, they have found that a low-irritant shampoo composition containing the pyrethroid
éornpound in a stable state without any deterioration of washing and foaming properties
which are essential features of shampoos can be obtained by the use of selected nonionic
surfactants in place of ionic surfactants, thereby _completing the present invention.

Thus, the present invention providés a shampoo composition characterized in

that it comprises:



14 ¥ - 3. A shanpoo conposition accor di ng to claim1, wherein the

noni onic surfactant conponent (3) is a polyoxyethyl ene fEky—phar

4. A shanpoo conposition according to claim1, wherein hBEfﬁMK@EMEm@HESET
n).

conpound i s 3-phenoxybenzyl (1R)-cis-trans-chrysanthemafie (d- @ﬁnot hri
5. A shanpoo conposition according toiglaim2, wherein H%‘-JT@y hDEc
conmpound i s 3-phenoxybenzyl (1R)-cis-trans- chrysant hemate—te
6. A shanpoo conposition according to claim3, wherein the pyrethr0| d
conmpound i s 3-phenoxybenzyl (1R)-cis-trans-chrysanthemate (d-phenothrin).

7. A process for producing a shanpoo conposition according to claim1,

whi ch conprises mxing (a) a conbination of nonionic surfactants consisting
of Aq:qx)dl%t RECSERG igxejon; ﬁéogéﬁgaxwsll4lgp¢mp@[np051tlon containing at

Lo o e SPEoMRSE Lo d 3y ARG, b e 965

(2) a pobmzsmexh&mla@ﬁextpcagmmway tificeddk, O&Iﬁ beddbydikdd. and (3) at
| east one sel ected from pol yoxyet hyl ene sorbitan carboxyl ates and

pol yoxyet hyl ene al kyl phenyl ethers; and (b) at Ieast one _
rethro'd copgpound as.an a nrdent S S
Py ! EPl)m;J gﬂout thlas spegi xlca\tlt?onl ani tﬁ Ilz:ums Whvl\éll i%lﬂol un ess ﬁle context requlres

otherw1se the word "comprise”, or variations such as compnses or compnsmg will be

understood to imply the inclusion of a stated integer or group of mtegers but not the exclusion

of any other integer or group of integers.



fromthe group consisting of: 3- phenoxybenzy
(1RS) -ci s-trans-chrysant hemat e (phenothrin); i
(1RS) -ci s-trans-3-(2, 2-di chl orovi nyl) -2, 2-di net hyl cycl
pr opanecar boxyl ate (pernethrin);
(RS)-3-al Iyl -2- et hyl - 4- oxocycl opent - 2-gnyl (1RS)-ci s-
(allethrin); >
cyano (4-fluoro-3-phenoxyphenyl)nethyl 3-(2,2-dichloroethenyl)-2,2-di -
met hyl cycl opr opanecar boxyl ate (cyfluthrin); :
(RS) - 2- met hy ISHAMEFROOXCOMPOSYTTOXCCOPETA INING' W PYREVHROID! COMPOUND
chrysanthemate (prallethrin); and natural pyrethrins.
ABSTRACT

A shampoo composition is disclosed including at least one particular
- pyrethroid compound as an active ingredient and a combination of particular nonionic

surfactahts. Also disclosed is a process for producing the shampoo composition.



