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COVPCSI TI ONS FORTHE TREATMENT OF LICE Field of the
I nvention The present invention relates to

weevposissd ons for treating |ice infestations. PCT/GB2009/000982
Background to the Invention Infestation of the human
body by lice is a preval ent ;social and health problem
in many countries. There aré three anatomcally

distinot EHRBCRTIONS EhetETIBEATRR br RES! Y head

l'ice, bod ;
Fiekr af-thaéhvendionbl i gat e ect oparasi tes that spend t heir

entl life nth human scal p and feed, ex

Pl R e e BECBet o B rgafnd ey Frebietons.
Ba&t)%@kﬁunodta#ﬂh@n\vmiti@ht}qi mﬁ it Iay]:c,t 50- 100 e%gf Eggs are
attached fir e aft, usin iti
secr'é‘?‘“e’g E}lgh‘? BHﬁ]aé’ b eb&3'§§ ifi R @ﬁg‘@ﬁ?@rs%@ 3l health
prapréni fve nﬁaﬁvpéblmmé@esrhé@aaﬂen&ré@lahafbnﬁubﬁ Ty”@i@tn’t’dt@%& of lice
shell or "nit". Follow ng three cycles o ting,

thehiafes) Mymadey BRBBY hesddicanbediuiioe a%@ébélagam e of
reprgga&'nes ééles"i‘t‘?alf h&r@ éH&i(@&to%h é’t@se&éﬁarrggl%s ﬁ\%f@ﬁandi Hheir

ren age , are nore preva ent I n
enthiarifeé anribe dsiman %@lraaed depdayclusively raschumanttéaad. witfamale

[
o5k has FELRE L S8 wetRS, AURREDRES Und 836y, 563 9BHUR" Bous
arecattzched| finmdy td Hies dairesha&l ssind ehitinssedretedi e tieefepfialé heThe
resence of LiC eqas nits, The obJect.iv ne
Qe i Rfigatais fas HiR Beafrbi HiEo8H8Rkhd elfihane non-
vidoistshell oegw Follapdrey thrée eyAdomninbalting othet MengrotévansiRdinto
e | atter can only serve to confuse |ater
a’gﬁ‘gﬁfﬁg’é‘ﬁg CaPt"‘ 'PSOfﬁ?@P@'f'%{'&ge that the treatment be easy
to CHERY lieHlinfekRBYAE AR Widst @aﬂma&&ﬂpbmo@@n Wgkh 471 Ni 4R are
side-effects. Conventional head |ice nanagenent

mQEq BIavglangyibfapeales thanigengles. Lice are spread Dy direct contact with
an infested person. The presence of head lice can be signalled by itching

caused by an allergic reaction to louse saliva. There may also be visual
evidence of the presence of lice, eggs or nits.

The objective when treating head lice infestations must be to free the host
of eggs, nymphs, lice and nits, for the continued presence of the latter can only
serve to confuse later diagnosis. It is preferable that the treatment be easy to
carry out, inexpensive, and associated with minimal side-effects.

Conventional head lice management usually involves the use of
neurotoxic insecticide lotions in combination with wet combing. Combing, using
a fine-toothed plastic comb for the detection and removal of adult lice and a
metal comb for eggs and nits, is viewed as a safe method of elimination but is a
laborious process and a heavy burden on parents. Commonly used insecticidal
treatments, or pediculicides, are generally pyrethroid-based (e.g. Full Marks®),
malathion-based (e.g. Derbac-M®) or carbaryl-based (e.g. Carylderm®).
Pyrethroids, such as permethrin and phenothrin, are synthetic axionic poisons
which cause nervous hyper-excitability leading to death. Malathion is an
organophosphate  parasympathomimetic ~ which  binds irreversibly to
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neurotoxi c insecticide lotions in conbination with wet
conbi ng. Conbing, using a fine-toothed plastic conb
W0 r0oneiis3det ecti on and renoval of adult |ice apdI/&@B2009/000982
nmetal conmb for eggs and nits, is viewed as a safe
met hod of elimnation but ig a | aborious process and a
heavy burden on parents. Commonly used insecticidal
cHolifEdtERIZES . CArba ?ﬂ—?\‘ébht‘h'yﬂﬁét a@b&ﬁé‘fé‘)@ébbéoacholmesterase
_ pyrethroi d- base Fal | rks(r)), mal at hi on- based
n glt@f Der bac-Mr)) or carbaryl-based (e g.
Car yﬁ&\ﬁé\%rr tHere i?é’%@lﬁﬁﬁ?é it tﬁéé%rhﬁﬁen?%hgﬁ\lir%g .ltr%ﬁﬁﬂgwts fail to
phenot hrin, are et1 c axioni c poisons ich cause
renelve dos piam:xémgsemtilc@westatyonseam Ae s@ndte:anthy didabiesitageous

o5y 8 AP RRSSENBL B FRURRLLSILTE! oDl s o

higieyy hydxdar ihamaesied sorallys o Cartergl iigmesker @seentnahvy bd:atroitnogemc
s evi dence 6hat t ese nt chem

F e, thOR 8 a1Ee SV HERTS B batobonais IR veToning BTt Le to

mhany esttaki estandal, ased %de@iiﬁuﬁtxdé@tdrw dbseshdaa g el Ssafety of
because they are associ at ed wth side-effects such as

”%%ﬁoﬁ'”rbﬁe@attfﬁ?ﬁmﬁﬂﬁ PHUEHIFR YWheki ¥seG Pn&@é% etery young
supjedid.y. Carbaryl is also potentially carcinogenic.
Furt hernore, there is also evidence of |lice

popubliamative desatmspis canéainiag arssential el berhaheextracts or
hds?g{gg@?yllﬂ% ftMﬁﬁﬁeQ‘iﬂa‘ b 'a%ﬁ%gﬁ"t acgtg n@ﬂ?@é@ lé"ﬁ? i‘é%i&fwgﬁ t)e/vidence

neur ot oxI n- bas
tovdemonstrade tteit ieffitacy.erimgticone- ba&qcbptcxiucm kiérliwatbwmhibiting

ik PAREA SoF N P08 BE5E0E o8 A RROTH SHLGRRG anc

et St o & s

DRI TS BPTery SR RES dt ob it e effective in

reftRihgde Ry dmith@fost. onal insecticides and have a good
safety profl | e and are therefore recomended for

pr egHifiETse. Hrasasier @ewefgiaioht e vsiRpeuent, olinry: FeBResitions
whieh "HadidaHEhEatk0aRE &fdcfied ItM@thBnt of head lice and avoid the

problems of induced resistance.
Summary of the Invention

The present invention relates to compositions suitable for use in the
treatment of lice infestations. The present invention is also directed to methods
of administering a composition such that lice, eggs and nits are eradicated from
the host.

According to a first aspect of the invention, a composition comprises
glycerine, petrolatum and VP-hexadecene copolymer.

According to a second aspect of the invention, such a composition is
used in therapy, particularly for the topical treatment of ectoparasitosis.

According to a third aspect of invention, a method of treating
ectoparasitosis comprises contacting the infested area of the subject with the

composition of the invention.
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renovi ng eggs fromthe host. Therefore, there is a
need for the devel opnent of new conpositions which
wepabhz7sshe safe and effective treatnment of heRdI/GBe®9/000982
and avoid the problens of induced resistance. Summary
of the Invention The preseng invention relates to
conmposi tions suitable for use in the treatnent of lice
infestations. The present invention is also directed
to mat hods of adm ni stering a conposition such that
¢taited Deg fihe iventiorer adi cat ed fromthe host.
Acc .
cons*;@é. P%géﬂtc@v@hﬁ 3 oGS orabOGub 7 ARgrfin the topical
tréé%qheka‘daﬂmmramms yamelrm pArm:urad ltrregtreairraars et pedicalsplect

of t nventlon 0 on 1s_use
ther D55 TS TaS s SPTRROREISH 8512 PRERFAR Bes on the
exesinapsuriset 6fsa BiostACTIod eirngseparddifosid” asieecto @ infestation of

invention, a nmethod of treating ectoparasitosis
ec&%‘?ﬁf??'ﬁ?@s contacting the infested area of the subject

Wit had 8e§ (BRG] tHOYerf “IdifcuiqeieYergs 1594 até Gfestation. The
Descri pti on of the Invention The present invention

threogensea oh liep Hihid affest humansiage fesrayosimhymanyspreitis (head
ncfe elﬂﬂéd?&nés@pu 399% Qﬁq_cﬁyehc%zgnﬂ R HGss ¥rab hse

eat ment o I cul rm"ectoparasite
def |Tfeajd®e‘rp@|smoasoa tlp@rmswré inkientiani se dntended dor use m the

tr@g% Bhi' % ﬁ{éﬁrﬁg an ec ;J}?ac’stt l-ghe theg rqgrlrggaérﬁ%cgi Séinls," the
1'on (el ALT0LE

ers to an i nfesta ectopara
ediapaerasltosishm bertneétpdobycubemfsthe roefrfposztmo ra pedieulosis. More

Prkiranlt eoPeuanIEaos: & M (e CHRHIET HimAT S deyerably a
heRediceUhfesiagionumanus corporis (body lice) and Pthirus

ubi crab lice).
P Es (use% herecm,) the term “pediculicide” refers to a pharmaceutical

composition for the treatment of pediculosis.

As used herein, the terms "subject" and "host" are used interchangeably
and refer to a mammal including a non-primate (e.g. a cow, pig, horse, cat, dog,
rat and mouse) and a primate (e.g. a monkey and a human), and preferably a
human.

The composition of the invention is a liguid formulation comprising
glycerine, petrolatum and vinylpyrrolidine (VP)/hexadecene copolymer.

As used herein, the term “glycerine” is intended to encompass all terms
used to describe the compound propane-1,2,3-triol which has the chemical
formula HOCH,CH(OH)CH,OH.

As used herein, the term “petrolatum” refers to pharmaceutical-grade or
cosmetic-grade petrolatum and includes all synonyms including petroleum jelly
and paraffin jelly. Petrolatum is a colourless to yellowish-white non-polar
hydrocarbon mixture obtained by fractional distillation of petroleum and is
commercially available under the brand name Vaseline®.

As used herein, the term “VP/hexadecene copolymer” refers to the
coplymer of vinylpyrrolidine and long chain a-olefins. VP/hexadecene copolymer
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The conposition of the present invention is intended

for use in the treatnent of mammal i an ectoparasitosis.
WO poog/1p788¢ er r ed enbodi nent, the ectoparasit osi BCT/GBR@9/000982

treated by use of the conposition is pediculosis. Mre

preferably, the pedicul osisyis a human lice

i nfestation, and nost preferably a head lice
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petrol atum and includes all synonyms includin

typi@@%@%ﬂﬁo j08PIgymah yaparawith qrigialang extectien goudtiers. a

col ong |l I Lowi hydr

i o Pl e S AP e Yo £ R Rcharide
prpducasl duringithe |f@nmmraitmﬂc phblugose @i |saisraseubyl éhe tfanthomonas

c%ﬁri@%ggteyﬂﬁwel WG l{e)n }és Sgefnlern%lpﬁtna I%Ssli@c%;rgq very small

exadécene copoly refersto
quantifyl miygmnl(mdhee:rwobﬂm(ﬁ}g‘Vohacapableloébromming a large increase
P/ hexadteaﬁ eI o(gol yneris a pale yellow viscous |iquid
in l&%ﬁ??} FHUD cosnetic products for its

wear TyRedilyt trceordpesition sbmbes&A01-8%- vav Flyd@rine, 0.1-5% wiw
peecro?gtﬁgnt I06185 onv(\j//\/\ll %/Paﬁ/e%(laldgglane polymer, 0.05-2 % w/w pectin and 0.05-
2 % wiw xanthan gum.

in a further preferred embodiment, the composition also comprises a
surfactant, preferably an anionic surfactant. Suitable cosmetic-grade surfactants
are known in the art and include sodium dodecasulphate (SDS), ammonium
lauryl sulphate, sodium laureth sulphate, soaps and fatty acid salts.

In a preferred embodiment, the pediculicide of the invention is a liquid
formulation, preferably an aqueous lotion.

Ingredients of the formulation include, but are not limited to, water,
cosmetic-grade emollients such as cetearyl alcohol, emulsifiers such as
steareth-21, anti-static agents such as behentrimonium chloride, humectants
such as propylene glycol, sorbitol, and glyceryl stearate citrate , moisturisers
such as propylene glycol, preservatives such as parabens and phenoxyethanol
and fragrant esters. The formulation may optionally further comprise cosmetic-
grade dyes and colour agents. Table 1 provides a non-limiting example of the

composition according to the invention.
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% w w )Cﬂy@vasnregmmmtfaﬂe a furt her preBerred epbodi nent,
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pr ef eﬁabwétgﬁ ani oni c_surfactant. Suitable
cosmet|iP/hgradseensnopelvneint s are knoh@0in thelart and
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sul phate,— j ; ] fatty
acid &Y In a preferred énbodi nBAY, the
pedi c IHhenhcnkeetknénot he | nventi on is aokbquid fornulation,
pr ef e C}ééht)ﬁar?‘ Lrateots tHot+omn—1 1Ot the‘
fornmullation fnclude, but aré not limted to] water,

Propylene glycol 0.25

Benzyl alcohol 0.20

Methylparaben 0.10

Ethyiparaben 0.10

Propylparaben 0.05

100.00

According to a further embodiment of the invention, the pediculicide is
applied to the dry hair of an infested subject in a quantity sufficient to cover the
entire area. It is preferable for the hair to then be wrapped in a plastic wrap or
‘cling film’. The composition adheres to the hair shaft, forming a continuous
impermeable fiim which prevents the lice and eggs from obtaining oxygen,
thereby causing suffocation and death.

In a preferred embodiment, the composition is left on the hair for a length
of time sufficient to kill the lice and eggs by suffocation action. In a preferred

embodiment, the composition is left on the hair for between 40 to 80 minutes,
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cosnetic-grade enollients such as cetearyl al cohol,
emul sifiers such as steareth-21 , anti-static agents
W@ ew/12583behent ri moni um chl ori de, humect ants SRCHGB2009/000982
propyl ene glycol, sorbitol, and glyceryl stearate
citrate , noisturisers suchgas propylene glycol,
preservatives such as parabens and phenoxyet hanol and

mbfeaficfdthbffbe B8 - mihness, @rnawlhahlr@movau b‘?prﬁris(ﬂﬂgintﬁ water The
further conprise cosnet i cgra e dyes and col our.

presdNce af #r adioaisssyfastnt| ﬁﬁﬂ'fﬁﬁ%gre@%%’r@bpéﬂlﬁ S‘P‘HHO” Dead lice
alﬂ"@@é%sbéﬁ 88 r@ﬁfb%g'tﬂ/gwbpcérﬂﬁm'gnf‘ﬁ@rﬂdnoﬂ?lﬂétg find-toothed comb
According to a er embodi ment of the invention,
(testle Ogelei G &Mt aprst)i s applied to the dry hair of an
i nf gst [ £k Cl t
ent  NSTaRERP b ShoBuf Pthblal or Hif ! B ph SRHEs hBuid
prefesaipe dd treatep| tadtd @ d\myarﬁoroup tolthreg faysr .In Ehenore preferred

e R RL B AR T Do RO ova 6 E fpcigation o
argf”;ifeggﬁgﬁﬁbm mbv aﬂaﬂe fﬂl@rsimd éﬂlowih@tl@oﬁrsc &glamt Smce the
U

pecluiBER e et edRovh & Risrear ey Fian e hemisa mbde of
a&n%f 'h@é %bulaﬂohé lare trit® AHIE Qo anSeRPIfesitasdd bR athbRTore the

preferred enbodi nent, the conposition is
effugqy Qfﬁhq H@atmﬁnt wilbpotfigclipR AVEIIMS 80 ni nut es, mor e

pr efﬁ‘i@*ﬂré(sé‘n‘é’rm@&ntﬁh”%l?%owﬁBQ é)@?ﬁblffi‘éaoﬂy‘?dchgyfoﬂb\ﬂﬁbnﬁon-
with water. The presence of an anionic surfactant
linpitieg EXa@raples renoval of the solution. Dead |ice and
EfgSecan be renoved by wet conbing the hair using a
nme-t oot hed conb (teeth 0.2 to 0.3mm apart). In order
t o ehsufollowigesfficacy stad;owats peffoahéd loncks wbjecn’tistssnffering from

subj,ects, sh d pr abl [ eat.e tW|ce
pHRUES n E dg Sliar ik B ke b Bl flguere
bdtweai tenbges of 8@aat4ﬂﬁy@érts eid.fih fallletibjedey Bcd Wefmfmme close to
er ad< cati,ocﬂ of an I|c or eggs that may have
thg sealpanddichig Was fi rst treatnent. Since the

pedipyb i Gdreiendfoft h% IJRgliciee esmpeMSord dTNR Gdlention were
rat her than biochenm cal npde of
prepared, one having a creamy consistency and one having a fluid consistency.

The creamy version of the pediculicide was tested on 5 subjects and the fluid
version was tested on 8 subjects. The components of the composition is as set
out in Table 1.

In each case, the pediculicide was applied to the entire crop of dry hair,
which was then wrapped in cling film and left for approximately 2 hours. The
product was then removed by normal shampooing and then the hair was
combed with a fine toothed comb. This process was repeated after one week
and all subjects were inspected for the presence of lice one month after the first
application.

The results of the study are summarised in Table 2:
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The follom?
perfornmed on 13 subjects su
11 of the subjects were fenmale and 2 were nal e,
wer e between the ages of 8 and 40 years ol d.

al |
Table 25

Exanpl e

Fng efficacy study was
fering from pedi cul osi s.

i NnVvenPCDHEBRMLI000982

and
I n
subjects lice were found close to the scal p and

itching was reported. Two versions of the pediculicide

conposition of the invention were prepared, one having
Sugjaeﬁgg%[ Cla'ﬁgcht it one |hatesyé aBerfll u| dResult after | Comments
RHISES brﬁ?ﬁ}s'smﬂ’?é cr b5 RPsion of "fhe pedi dAME de
199F L €S L@Hea:‘ﬁ” S SUARG FdeS amd td B iRV E R RE WS [ o problems
tested on 8 subj eatBoved: hﬁencompﬁaernmsdalb. t h@moved reported
conposifion is as| webingut in Tehhestobped n pach case
1999{& pedi E8PTCi de v@%ﬁs%'i’@ﬂ el i reipRin =Ae*b'r0® ofJ g y%‘as'rfr‘gl’l
hair, whi ch vas th Se_o_ll e j&@c Pi | pd Eﬁ L ef 4 ot oroduot
198F appl e%Lal el Y[ danfiadr S - TneSoH{eq}&U%alﬁNaPAﬂ I[RET No problems
renoved| by nor nmal rsﬂnmwmnng aauch trénestabhe| feabfedwas | reported
combed With a fi ed ¢ mhlngﬁﬁqpﬂe%rn £SS Was
19Pekat e Cé?PT"er one’\“\/{%gét?””é‘ﬁd alj tJngr I lige No problems
. . ista scalp teoved, . | reported
1993‘/:FPE"Hd'ére_'aH' _“' N IERGHRE OT ddnk ¥ éH?aM'U AthicE =T 1 NdBroblems
first application. The resul tSd|§Dgntﬁo c8p. uthemaied reported
19g8umTar | $€didi n Tabl Manlickabl e 2 Soila@sgemasu| Aisicshow § Ratduct
t he remgval of i cfemwmhhnat qlt}ﬁf@bﬂqﬂmﬁﬁHMg tehevedi r st trickled when
GpR--ealipn—of—thes P REh -, B _subjec EROEC
9K er oné eek, on °y°sé°‘npi°y shel /'S gRdSdr y i,g_e Jver e r;g’,f{;d’ems
19eyFer veldrpuand TheSganwidee away| ddneMedBeais CahiPick N No problems
removed when distant from scalp. | removed reported
combing
1968/ F Fluid No loss of lice Some lice remain All lice No probiems
distant from scalp. | removed reported
1966/ F Fluid Loss of two lice Some lice remain All lice No problems
when combing distant from scalp. | removed reported
1999 /F Fluid Loss of one louse | Some lice remain All lice No problems
when combing distant from scalp. | removed reported
1999/ F Fluid Loss of two lice Al lice removed All lice No problems
when combing removed reported
1999 /M Fiuid No loss of lice All lice removed All lice No problems
removed reported

These results show that the removal of lice immediately following the first

application of the composition was seen in 8 subjects. After one week, only

empty shells and dry nits were observed, and these were away from the scalp in

all subjects. Inspection one month after the first application showed that all

subjects were negative for the presence of lice or nits. One the whole, the

composition proved satisfactory to all, without any manifestation of intolerance,

itching, irritation or burning sensation at the time of application.
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all subjects. Inspection one nonth after the first
application showed that all subjects were negative for
w0 b@opesence of lice or nits. One the whol e, BE¢EGB2009/000982
conposition proved satisfactory to all, wthout any
mani festation of intolerancg, itching, irritation or
burni ng sensation at the tine of application.Cains 1.
ClAing®nposi ti on conprising glycerine, petrolatum and
VPl hexadecene copol yner. 2. A conposition according to
claim1, further conprising pecti n 3. A conposition
accosd
" xam%a%&g%‘?nﬁ'&‘. Rekishlo TR pealanah, SREDYPAeRddecene
qupb'@@iﬂ ng claim further conprising a surfactant. 5. A
conposition according to claim4, wherein the
surfactant is an anionic surfact ant. 6. A conposition
2.acc ok domgositiomapcqdgediatagmct, dunthe rcomprisgigngedin.
concentration of 0.1-5%w w glycerine, 0.1-5%wW w
petrolatum 0.1-5% w w VP/ hexadecene copol yner,
3.0. OSAZ%owV)GIﬁentédboacmdg Otc0Stal¥o W ot >otitrh@n farther Corddrising
ﬁ |cuI|C|de conprising a conposition accordlng to any
35 Ay claim 8. A pediculicide according to claim
7, wherein the conpositionis a quuid formul ation. 9.
A pedi culicide according to claim8 , wherein the
4. or nfiyI RIMRASItios ﬁW%@;’O@o@sambWQﬁ?dmﬂ)C ai ¢ §HPesi eqraprising a
sUeeRIding to any of clains 1 to 6, for use in therapy.
11. A conposition according to claim 10, wherein the
therapy is topical

5. A composition according to claim 4, wherein the surfactant is an anionic
surfactant.
6. A composition according to any preceding claim, comprising a

concentration of 0.1-5% w/ w glycerine, 0.1-5% w/w petrolatum, 0.1-5% w/w
VP/hexadecene copolymer, 0.05-2% w/w pectin and 0.05-2% w/w xanthan gum.

7. A pediculicide comprising a composition according to any preceding
claim.

8. A pediculicide according to claim 7, wherein the composition is a liquid

formulation.

9. A pediculicide according to claim 8, wherein the formulation is an

aqueous lotion.

10. A composition according to any of claims 1 to 6, for use in therapy.

11. A composition according to claim 10, wherein the therapy is topical

treatment of ectoparasitosis in mammals.
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treatnment of ectoparasitosis in mammals.12. A
conposition according to claim1ll, wherein the
W@eaon2i8asi t osis is in a human subject. 13. A PCT/GB2009/000982
conposition according to claim 12, wherein the
ectoparasitosis is pediculogis. 14. A conposition
according to claim 13, wherein the pediculosis is head
lice. 15. A nmethod of treating ectoparasitosis,
conprising contacting the infested area of a subtj ect
12ni t HA CREPEBItPD SCEPIEIMmicelpiin d, wheriy the eslogiprasitesisds in a
hufnant&ubiéstet hod according to claim15, wherein the
ect oparlaS| tosis is pediculosis. 17. A nethod according
to claim16, wherein the pediculosis is head lice. 18.

8
e M T

pedlicuilosisl8, wherein the conposition is in contact with
the hair for a length of time sufficient to kill the
lice by suffocation. 20. A nethod according to claim

1419, AvbempbsitishacERapgotclain 135 wherdlf e pédivlibbisti®iBead lice.
hair for 40 to 80 mnutes per treatnment. 2 1. A nethod
according to claim 20, wherein treatnent is repeated

15 W CR RedY diQfediifgletdddr8QtodRY Somprising contacting the infested

area of a subject with the composition according to any of claims 1 to 6.

16. A method according to claim 15, wherein the ectoparasitosis is
pediculosis.

17. A method according to claim 16, wherein the pediculosis is head lice.

18. A method according to claim 17, wherein the hair is dry at the time of
contact.

19. A method according to claim 18, wherein the composition is in contact

with the hair for a length of time sufficient to kill the lice by suffocation.

20. A method according to claim 19, wherein the composition is in contact
with the hair for 40 to 80 minutes per treatment.

21. A method according to claim 20, wherein treatment is repeated twice a
day for up to three days.



