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topi cal pharmaceutical and/or cosnetic fornul ations,
in particular pharmaceutical fornulations for the
treatnment of dernmatol ogical conditions such as acne,
rosacea, 10 nelasma (chloasma), al opecia, funga

i nfections, bacterial infections, viral infections,
psoriasis, eczema and the |like, and cosnetic

formul ations for reati L] S

premat ure agi ngT & ﬁﬁ E 1CAL ﬁn. Such
systems may al so besSMEEdC]1DIERENSESHERTENG

formul ations for treating conditions which affect the
mucosal nenbranes, e.g. the nenbranes of the genital
area, Shdls devembion Felgdiemita $yséems fogpdispensing
haepn N oAl neeadiciicens ard/ J1asd=arg ikedorita adshs, in
t hat pharmaceuti cal 20 for atians,, t |fcal I% [ q:th v
fé}af‘ﬁtdfc%at?éla&rmaé’@‘“‘stl% “lélif%’mlr%gl $f the treatmen
add nicsiiaaldleyi dadv edrekn iksed surh eenameskinvsacea,

di sarders mhi.-ch are caused hy the ’jnfl. is f
ST TR Ha 6’1lrioﬁgcﬁaf’oﬁq‘llngags Rt vﬁ}lc%’ may

r ésudtteriimIc dmfietdtdmnssuctinesl dofedi®rEs RERFEEEsAcne

| S NG -OFs e HID S kORI S el 20T A1 Al i for

parti Clﬂ arl'y comon during puberty but which Jray
perisadtinch CoRghiyE WpEdr SUCTh @SR TP RS ST hie-9-
CQRtiHAuLR)t & ff RevePaiiogenesich Gfyandes aley also be used

conedogenesi s, sebum praoducti o i.nflanmati on of the
3&%@ @%rf%s‘“&ﬁdﬁqﬁ?éqsp r’gds‘:fe € B Hh S BREL e T
Prrpil ini dbfefttcerr itde acress(1P. meaunes)es Meng pridwe ougnbranes
L SALTRN Rl Qo SUGR SKT LA SO RIS 5 G0 Bl d N ece.,
the | terature and often conprise topically
achmichi s arety i oirdpani sk io@nes, retinoids 35 and/ or
ant i bi ofd o8 TUY H¥n e MLse fiidllgidonccdwricdhe
treatment of skin djisarders c‘%lrgr%gl ng ],penze%/l 1
pEF TR i tre SO 15 1o I ASSRR 2T RS 51
VR 20044 06 4803 RO G2 0k 0Bt ion, have been used to
combat skin disorders which are caused by the
inflammation of sebaceous glands and/or skin follicles
and which may result in conditions such as acne and
rosacea. Acne is one of the most common skin disorders
which is particularly common during puberty but which
may persist for many years. The main factors which
contribute to the pathogenesis of acne are
comedogenesis, sebum production, inflammation of the
sebaceous glands and the presence of the bacteria
Propionibacterium acnes (P. acnes).

Many previous treatments for such skin disorders
can be found in the literature and often comprise
topically administrable organic peroxides, retinoids
and/or antibiotics. Thus, for example, formulations for
the treatment of skin disorders comprising benzoyl
peroxide are described in US-A-3535422, US-A-4056611,



2 US- A-4318907, US-A-4923900, US-A-4387107 and US- A-
4228163. Ot her patents have di scl osed fornul ati ons
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di sorders such as acne and rosacea. US-A-3969516, for
exanpl e, describes the use of the topical antibiotic
clindanycin for the treat ment &f ~acne. Ot her
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comprising a carbamide peroxide in combination with a
topical antibiotic.

It has been found that combinations of an
antibiotic with an organic peroxide may'be more
effective in the treatment of skin disorders than either
the antibiotic or the peroxide alone - see, for example,
US-A-4497794.

Benzoyl peroxide is an antibacterial, keratolytic
and desquamating agent. Like other organic peroxides,
it exerts an antibacterial effect via its strong
oxidising properties. This chemical property of
peroxides, however, can reduce the stability of such
peroxide-containing two ingredient formulations, since
oxidative interaction with the second (e.g. antibiotic)
ingredient may lead to loss of potency of both active
ingredients.

Benzamycin® (Dermik Lab.) is a topical gel for the
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a topical antibiotic, and 5% benzoyl peroxide, as an
anti bacterial, keratolytic and_ desquanati ng agent.
Thi s conbination, however, is 8 dnstable at room

tenperature for the above .regason, so. .that, o
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a refrigerator or exanpl e, when the patient s ~
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SUGR S HRLLY It S U MSULEQS UECIRREG ca¥Fh and, more
importantly, to a partial loss of efficacy. Moreover,
it may be impractical for a patient to stére Benzamycin®
in a refrigerator (for example, when the patient is
travelling or does not have access to a refrigerator);
the need for refrigeration may also reduce patient
compliance, since the application of a cold topical
formulation may well be unpleasant.

Various attempts have been made to overcome the
instability of formulations such as Benzamycin®. US-A-
5446028, US-A-5767098 and US-A-6013637, for instance,
disclose formulations further comprising a stabilising
agent such as dioctyl sodium sulfosuccinate. US-A-
5466446 discloses a method for preparing a reportedly
stable formulation comprising clindamycin and benzoyl

peroxide by controlling the ratio of each active
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35 5466446 di scloses a nethod for preparing a
reportedly stable fornulation conprising clindanycin
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Benzaclin® is the only FDA-approved combination of
1% clindamycin phosphate and 5% benzoyl peroxide gel.
Although this can be stored at room temperature (up to
25°C), this is only stable for about two months.

Other attempts to overcome the stability problems
of combined topical antibacterial/antibiotic
formulations include presenting the components as
separate formulations which may be mixed in a controlled
ratio on demand, e.g. immediately prior to, during or
following application to the skin. For example,
US-A-6462025 discloses that separate antibiotic and
benzoyl peroxide compositions may be packaged within and
dispensed from a common dispenser such as a dual chamber
storage device. 1In this way the active ingredients are
kept apart during storage, being dispensed and mixed as

required immediately prior to application to the skin;
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US- A- 6462025 di scl oses that separate antibiotic and
benzoyl peroxi de conpositions nmay be packaged wi thin
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chanber 35 storage device. In this way the active
ingredients are kept apart during storage, being
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The present invention is based on the finding that

dual (or multi) formulation topical pharmaceutical

- products having significantly improved effects in the
treatment of dermatological conditions such as acne may
be obtained by using separate water-based (i.e.
essentially "non-anhydrous") formulations for each
active ingredient. The improvement is achieved by
incorporating at least one of the active ingredients
into a polymeric delivery system capable of delayed
release of the active, e.g. a polymeric system
comprising porous polymer particles, and by using water-
based (in particular, aqueous) carrier bases with
substantially the same lipophilicity in each of the
formulations.

Thus it has been found that the use of water-based
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ingredients into a polyneric delivery system capable
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system conprising porous polynmer particles, and by
using water- based (in particular, aqueous) carrier
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rate of release of active ingredient from the particles

into the carrier and thus to the skin. By using
carriers with substantially identical lipophilicity the
products may be designed to ensure that a desired rate
of release from the polymeric delivery system is
consistently achieved after the formulations have been
mixed and applied to the skin.

Excellent storage stability (e.g. six months or
more, preferably in excess of 12, 18 or even 24 months)
may be achieved by presenting the active ingredients in
separate formulations which may be mixed immediately
prior to, during or following application to the skin of

a patient. In the case of systems involving oxidising
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m xed and applied to the skin. Excellent storage
stability (e.g. six nonths or nore, preferably in
excess of 12, 18 or even 24 1o ths) may be achi eved
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system and (ii) both of said formulations comprise
water-based (e.g. aqueous) carrier bases having
substantially the same lipophilicity.

It will be appreciated that the invention also
embraces products comprising more than two formulations
as defined above provided that these are each separately
maintained in appropriate storage means prior to
dispense, that all comprise water-based (for example,
aqueous) carrier bases having substantially the same
lipophilicity, and that at least one active ingredient
is contained within a polymeric delivery system.

The storage means within products of the invention
may, for example, comprise separate chambers or
compartments of a dual- or multi- chamber or compartment

dispense device, for example side-by-side collapsible
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It will be appreciated that the invention also
enbraces products conprising nore than two
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each separately nmaintained in appropriate storage
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haV|ng substantially e sane |Ip0phI|ICIt§b and t
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th atio e ' di Spensed”i ncl tde"thos
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Content§h9fdmﬁbgﬂs@rﬁeaﬂs0£9@f§&§9e955§yn89¥h that the
reference. . The di spense neans are preferably such

thSPrWHéaFéPﬁﬁ|ar?oﬁésaﬁgsab%%eh§a5|%onﬁrﬁllable (e.g.

copté@ét@bh@néa>gratpbed@bﬁrakaﬁgler@hl@qu&pra@éaﬂpéeor in
nts or unt s
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f oeffil aacpnodf the nvmbmgedlﬁormhlatmay ghteatmoringn In

hEh?Q”@Q %599a thg 1H1§ ﬁ?ggfﬁigﬁyogethe mixed
stantl Iy re uced or e
product may be substantlally reduced or eliminated.

Thus, for example, side-by-side tube containers may be
progressively emptied by turning a common winding key
adapted to engage and roll up their distal ends, or the
plungers of side-by-side syringes may be mutually linked
together. It will be appreciated that the respective
cross-sectional areas of such containers may be selected
to ensure that the formulations are dispensed in the
desired ratio for a given movement of a linked
dispensing actuator.

In the case of unit dose pouchesg, the ratio of the
formulations is predetermined at the filling stage, so
that the dispense means need comprise no more than
corners or edges which may be cut off or torn off to

permit the formulations to be sgueezed out.
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Thus, for exanple, side-by-side tube containers may be
25 progressively enptied by turning a conmon w ndi ng

wlxego4/0eapt ed t o engage and roll up their di stedT/6Be®4/000288

or the plungers of side-by-side syringes nay be
mutually linked together. It will be appreciated that
the respective cross-sectionaP areas of such

containers may be selected 30 t.o ensure that th

{ or mul atifb SE e i i G ETHREE 485 LGRS ¢ For a
gi ermuienents aff a Idmddectt difs pérsiimyeattivat dm elgual
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35 Mlhaedvise tdgiggsarsly dedns -Fead c omediesebdy Forde mlhan

corners 19f £4ges WHLN JFRERE Gt rof PO finvic@ition,
peggjt the fornmul ations to he squeezed out. WO
20

F56480S PEHES20CATHOGEEES: 3 mespsr&raclivt presented
converihenichHambdizgpersea thal chambeat idaR$ctfsed H@Clof the

of invent..on i.n I ts, f X I ach

in G %ur?eeg’ S bﬁqde 1r“a%g’l§i-°§% '1%%@ 3&\%3};553‘6%%63 407 the
1.50®$©D¢B,CﬁrQﬁéﬁ&bb¥€24®cwkpoiat@dahpmeﬁ@rk@dreference.
Pradue! AGCUdnD Gl e Jiikertlalge Hhbabhedad saeand
formul ati ons are respectively presente In the
ch&NePPest Vi tiua ispesee dedpenséhepst epcorperated by

ty @ajd@éwc} b@ﬂ;_daﬁo&% AD64AA 29 d?% eH@eA_t%%g oA 1R ons
cont.ents of. iich are.incorporated herein by,

ot Bk, im] cahe 19l G B S e i o B ed
chﬁm:ielab,leeaidhpeeme! Fyedt evist, heaodi dperise v:aﬂam;extshmech
ar%r%p%%@ e%a bl%gkﬁg?ﬁhdﬁﬁéugggﬁi 58 33 e %b %) S%ion,
the fornulations ‘either sinul taneously or "Separa eﬁy

as 2@espivad labdgi tfalsime Maipd pefis € - sy st-enV iae Pgsulvdei Bg

chawbers W10l ol yaar ateagh capabhespbdhekdi B9 @RUbnES of
niggf formul ation, are avai %ble from Mapl.ast S.r. |
Vi

| S r. 1,
PaSIEPGTSS MFPRFaleY2 PG4ghoRSY £g) protvide dispense of
I eshectrewpeditiersiforsnudbitivhe dnspepsederarmimy batio.

chosen LD Ae.dynense ohe WIRCEREESuch spar e

mayorpelade omisxiprg meavisesudhrtihgt dtispenker. nuTatisongor

ar gxagphxed g g ndi-SReNe8 spdhls: b each of the storage
means may be connected to a single duct and/or nozzle
outlet; this may, for example, be spirally grooved on
its inner surface in order to enhance the efficiency of
mixing.

Alternatively the formulations may be dispensed

separately and mixed by the patient. Thus, for example,
a dispense system of the type described in the above-
mentioned EP-A-0644129 may be fitted with separate
duct/nozzle outlets for dispense of each formulation.
Separate operation of each actuator will deliver
appropriate relative amounts of the formulations, e.g.
onto the hand or directly onto an affected area of skin;
the formulations may then be mixed by the patient, e.g.
by rubbing. It will be appreciated that such

embodiments may be preferred to products which include
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exanpl e, the points of dispense for each of the
storage neans may be connected to a single duct

wW@pakoe4spbzzl e outlet; this may, for exanpl e, PBEGB2004/000288

spirally grooved on 25 its inner surface in order to
enhance the efficiency of mxing. Alternatively the
formul ati ons may be dlspensedji%eparately and m xed by

t he gatlent Thus, for exang a di spense sggten1of
t hBLEyPe BesePi bBACPRSPhENERGYERg0aREAYPoARETSdIents are
EPmAc0644}29enByibe tbt tad ektbnsephRaat ehegumbingankeate

ou Iets for ense of .eac atio epar at e
R R e SO T e
r elrasiideaamired 6brinhéatdpnmal atandsineagcompanoduhe

hagdg Brdheggigyb@e&ee saéésgg Jeaphe eﬁsékbﬁeréélaﬁg.
R Everhe QE _

fornul ati ons may m xed at | ent
by rubbfh§. dFFP@Pﬁ? m@aaspﬁ@€|aﬁ@dlph esﬂ@ﬁentlon may

enmbeslpFERESamByabe ake&ane@dch@mﬁégda§§§eﬂbécBysﬁ@hugg

2004/ 803 PCT/ GB20Q4/
I hEResePRAETE TRECRLPd RO odP RECVAREY HOEHE Y ,
r eaetnpveble thesexterit.ghat thpy nayrgﬁeeahﬂy, foxise, the

OFCQéﬁﬁor eUQH@g'E@ ngog%uﬁggggﬁésfgg S§1£§S|dua

m xed atlons S N a comon
no@@Fédﬁétﬁééﬁ diepessede dF@peﬁgémﬁb@ra@nohbe cFge of a

dlgpgeéﬁ WE@BE Eem ﬁ9§§ebnahh§ctﬁ¥€8£|Q8 gaya POUREESS
al- or multi-chanber dis

n st
heWﬁFﬁBeWB?E H@sé??ﬁ@ﬁsﬁﬁlEﬂ S@ibVﬁ% HE@ QFPﬁuﬁt the
reﬂmmabke obpsfiie (eeg. theCcapfuaboef ehabbyy bhysseally

u reyvent s t he fornulatlon fr b
en a#ﬁ% %ﬁ%%e%se B5PYeRaRpras st Wﬁﬁe ggéeg 8%nse
sygvehemhnehnebnpnlses,aﬁ actwhenrbeeng carpiedgén)a
whi,ghspust be depressed to deliver the product, the
closure may fit over the_actuator thereby physically
15 preveREi AgOERFS MR¥nPrbEPnE§ BEPLeBska WReNeRReexpPOSUre

dl@@eeﬁ@_oﬁygi@ausg B8t the 8$8pefs@r ¥BePhBehng when the
carri ndpa

djn.,a The_cl osure y so function
CoPBPaUEht -BBOEurB 8P { nEh FFTERLE) bpipnpsy acflas
di spepsearyoctheradr mheh fbe the orifice(s) from which
the individual components of the product are dispensed
thus preventing (or, at least, reducing) exposure of
these to the air. This function of the closure is
particularly important in the case of water-based or
aqueous formulations as herein described which on
exposure to the air have a tendency to evaporate and dry
out. Since this can result in the formation of a caked
layer or crust on the surface of any cream or lotion
which remains in the dispenser, exposure to the air
should be minimised when the product is not in use. Any
drying out of the cream or lotion within the duct (s)
and/or external orifice(s) of the dispenser may also
reduce the size of the duct(s) and/or orifices(s).
This, in turn, may affect the amount of product
dispensed in any given operation. In some cases,

exposure of the product to the air may even result in
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20 product is not in use. For exanple, this nmay act as
a tenporary cover or seal for the orifice(s) from

wabioglessohe i ndi vi dual conponents of the produRCT/@B2004/000288

di spensed thus preventing (or, at |east, reducing)
exposure of these to the air. This function of the
closure is 25 particularly inﬂéftant in the case of

d h
doSOTPbEGowAT BR<BAE Bkpbbfr BUED (¢ he a7 ohaJbhlense
t endihtgets) evaporat e and dry out. Since thls can

resul t *frﬂeth Q{cé‘akb?r‘ugfe ?? ?ﬁ 1%468%{m§{ S%o:‘?”

t he surface 0 cream or I ns I n
th@xamﬁib@nsbe PéQE@a@@deWt-bht free ap¥ m@,mul(rdr%erably, a

?1ﬁk§§§ty@38ftBﬁo@f@gyéﬁs'S fﬂésénwyﬁf %éﬁéraﬂiy'ng
out of the creamor_lotion within the

exPBFREFPOTY T i RefU LS tRetlP sPEHSF %yoalrébce%eaﬁe‘élded

thEnSt]Zé Qispbesduct Tgpieatlps D}ﬁéfthC?&(lﬁé: may 3be
yurn y affect the anmpunt o
o REer et TRV Y SehECpob Aot BREL The S oRECFakgely 2. when
exbbguﬁéosﬁrehesptndpb@ceoonheheldlﬂp@neaentheselt in

Vmb%@@fﬁ@@éﬁQBe %gé&fﬁg QggzgﬁlflCé& o£O0R e&ffg§nser

bl'ockage of the or dispense ori
Th%ncPB§%¥et?oPr9§éd$natﬁ%mpﬁ¥@ﬁY|%ﬁahayth¢%@ protrusions

eXﬁlirpi egeREr AL DY ﬁﬁ?vﬂ\dié ha oaﬁ%@é FOE 6w { 9K eéséﬁbdl;ylfﬁce

5 ralit ro Sj ons. se W ener y
cos?ésp%%@y%ﬁgiﬁﬁb%+ifob?h%hﬂﬂﬁﬁe?OTPi%W ??%€§1Y to them.
prﬁhudedfornexampﬂéspmnsee tHy porchflyes tdee cd b8t BafBYN
be vi ge r r Si o era
V%%%Qﬁghe c? é%égrﬁglgng acg ﬁé&%ﬁ% glrc€%§%r£¥€ese
1059t Plsi ON3 - ehlyagew i hbw@emmlbmcwhmcﬂwemal One

di spenses - dodxﬂw@f&iefléﬁg@é OYd de a- dEPPPrRdY S£8b be
t hese gég rusi ons enera.lgb provi de a close fit

wi PROBELR or P FRR Bk %S ypteal $1054re | T Ehapedrposes of
compl gmeatarahg fondheslacdhess é:@u:o exedd Espahiese. t he

o1 Cem R L B L 0B N BLSLEOT S,

geméYgtiwgbyr$m@V¢@afromymhe dlspenser prior to dispense
of the product and readily fits (e.g. snaps) back into
place once the product has been dispensed.

The closure may be made of any suitable material
but will generally comprise a plastics material, e.g.
polypropylene or polyethylene.

Viewed from a further aspect the invention thus
provides a closure (e.g. a cap) for a dual- or multi-
chamber dispense system having one or more, preferably a
plurality, e.g. 2, orifices from which separately stored
formulations can be dispensed, wherein said closure
comprises one or more, preferably a plurality, e.g. 2,
protrusions which are complimentary in shape to said
orifices. Preferably, the closure is further adapted
such that in use this prevents the formulations from
being dispensed. For example, this may be adapted to

prevent depression of an actuator or plunger. More
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or nore downward flanges (e.g. teeth) may al so be
provi ded on the sides of the closure for the purposes

w@boo4abisghment and final placenment onto the di BEEGB2I04/000288

20 The closure may be conpletely or partly (e.g. by
pi voting) renoved fromthe dispenser prior to dispense
of the product and readily £ tis? (Ce.g. snaps) back into

o BESRARA of Ry ‘LGPEAR) d°nRRBPERR. BoCRUT T FIrD. CO

geperdl | yheoopiifsecaopl astifté¢sesnbér icak, désgenser when this

pohgphggyl%p%.gr pol yet hyl ene. Viewed froma further
aspect the i nVention t hus provides a closure (e.g

cap) foﬁnaa@@éheroﬁsﬁﬁptlth@haﬁﬁéntdp§p9ﬁ9§1§?§ténﬁual or

hayiing i 066 18heFOHE s eheéeg§§kémaf39 QHEP@hbﬁﬁg 8ePardtely
orlflcea forom whi ch segﬁﬁcé st ored or nul ati ons
|

cafitB&edi SpeRsdat iqRsr aFEmPFoSHFeacBRPHPERE BhHéChH
or canEeSs ﬂﬁebehabl¢fasahdrabrmmlaelgnSZfromreheusromsre

whi [ Li ment a 0 sald orlf ces.
b dPRedEFoBhe BROLEI ke BiBPha) *aRibtea®us bithin said
théVStﬁmugé ihrshprepenvsdeﬁeWﬁbhnalaﬂpsnsefwbmchbpragents :

d'é@ﬁ?éggioﬁobfeéagﬁlQctﬁgtér”ayPQEf@gﬁﬂiid %ﬁen an&Fe'

prevent dEDYESSI on of an actuator or
ZOQEPOGlgéﬁr?CFﬂéBZ992#096288COVeIzorpﬁ@ﬁ rEBI?hethe

cIagufgceSSadamteﬂetalggéﬁéere g. to seal, the
orifice_or orlghces gf é e di spenser when thls i S.not
58Fe

in use. TFRtSho £ SPRBEPnT ¥R PBn2PREOF dE8Pa 1R

duakcordabceulrichchhabenvdnspenshasgsbram bormore of the

d'aa@aﬁtageaﬁaa%e5€h¥e8839%sﬂségangkgbgons whi ch

onprises~an actuato causes di Spense of said
fornula?Féﬁ@rF?énﬁmh@démeﬁﬁﬁeOf(Ehéﬁ@raﬁp?cés of the

pl uhgkhtYoneade disetibb@eqitWhebebiefdbdroSyabemis
further grovlded with a closure whi ch prevents 10

depFESEPBRYPIsEigUEEF uat Br WPFBf er abl y, when in use,
t he cl oBiigaral 3B ahbwsas aono¥atichalealilto-th&€mber
oraﬁgég g of the dispenser. Preferably, the dispense
syste Fér cap in accordance with the invention
have onBigprgoiB showiea conventional multi-chamber

dispenser provided with a cap in accordance with the
invention;

Figure 2 shows a cap in accordance with the
invention; and

Figure 3 shows a conventional multi-chamber
dispenser which is provided with a cap in accordance
with the invention which is partially removed.

With reference to Figure 1A, a container 1 for a
multi-component product has a body 2 within which are
located first and second chambers (not shown) suitable
for storing first and second formulations. Each chamber
is provided with a duct (not shown) connecting it to an
orifice 3a and 3b. There is further provided a
dispensing mechanism which comprises an actuator 4 which
is connected to a pumping mechanism of conventional

design and which is not discussed further herein.
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15 advant ageous features discussed above. Preferred
enbodi nents of these aspects of the invention are

walemanodses]l with reference to the acconpanyi ngPEi/GBRE@S/000288

in which: Figure | A shows a conventional nulti-chanber
20 di spenser; Figure 1B shows a conventiona

mul ti-chanber dispenser provided with a cap in

ac ordance with the - |nvent|on Flgure 2 shows

§§Eﬁ¥ﬁﬁﬁﬁb i (S REEUSS Ihéeﬁﬁléﬁerﬁpégﬁﬁﬁﬁﬁi@§e
s h e ual teo fe ntheo rfalr s latnid- eleaher £ogimsipensenswticc i hies

pr %\flf%%q: \g atre% GaP thré %Cf{g%r &?.?aﬁ t e\fMotrqft:ch]:eesl vent) Ogb.

whi'¢ch s par remove erence to E’gure
| A a c&lhealpmduptf@ff &he3dnventiovormposdnt Jarodwctthat

ha%n%w%@@b.%H@téyﬂqﬁﬂﬁ'qg %ﬁﬁltlgﬁgﬁ§9 %&%@Ed@@dw1th a cap

second _chanbers (not, shown) suit r storin
first AFdSHeEEnhd ¥ Seirst |20n§aPE§c ﬁoemafﬁ@ﬁ 3 generally

pr edirded aw ok iartd6C hafvialy ahfawp)aﬁa@ﬁge%tm;g ltAtto t@e front
orifl 3a 1an urther vi_ded

dlspen %hanﬁ§§i%ﬁpgﬁé& F?@sgéﬁ §Epggtgpr510n is a
Whmowel|§OW@ﬁn@cm@dChooa punpnngrnéahanusnpmbv1ded with

N S e o

De fPE®LiLBRNERYhd tachaREo £ 04 thel PraiLd cappPepringt 8b of the

amewnts ek . he Thier s:hpaa@ aaa%@ohaliwl @&b@&aeao wiR8 four
af fected ar%a of .th e ski he orifices 3a and 3b,

ThESHPERTER Com g T pon e i 4Osk i Pl GeBPlag Fgm the rim
knGuwn Bnnphehartl h@taﬂSOa@dendealhy phevirded wotrhidn of

ca Hf@ S omm in Figure 2, cap 5 conprises a
eEgFaF circular skirt 6 having a depending rim?7.

ﬁu t he ﬁﬂoﬁﬁe:oﬁaphé skopge6 whthdepentiprgofr et bentainer

ffanna%teh@e&alliyaflﬂgV%kre‘fo‘éﬁé §c\éﬁhEBr°@ anTh@nﬁéeth 10
fa e IS provi th 10 a_an ese

SLEE n&n§ﬁrgﬁéen€8nﬁFFn?ﬁgﬂﬁ?nlHh§h36§uﬁ§°Fhé and the
orbbdyea 3& anheé 3bnehihbe 1CQHéQéB?fseEﬁ@1ﬁ§pth§ cap 5 in
adghtlonalEﬁep%%%|%§gsm@ ang 5b engage in the orifices 3a

and 3b and function not only to prevent depression of
the actuator 4 but also to seal the orifices 3a and 3b
from the air. In operation, notch 11 at the rear of the
cap 5 is pushed upwards with the thumb for easy removal
of the cap 5. Actuator 4 is depressed and the product
is dispensed. The cap 5 is then simply replaced on the
container 1.

In one class of preferred products according to the
invention, the first formulation is a water-based (e.g.
aqueous) topical cream or gel carrier base containing an
antibacterial and/or keratolytic agent incorporated into
a polymeric delivery system, and the second is a water-
based (e.g. aqueous) carrier base having substantially
the same lipophilicity and containing a topical
antibiotic; if desired, the antibiotic may also be
contained within a polymeric delivery system.

Preferred antibacterial agents include salicylic



engagenent nenbers or teeth 10 which depend fromthe
rim 7. Anotch 11 is also provided at the rear

w@oorkiootsodf 15 the skirt 6. In use, cap 5 engegBEE&BOH000288
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the top of the container 1 and generally fits over
the actuator 4. The teeth 10 forman interference fit
bet ween the actuator 4 and thet? body 2 of the

t 1 thereb securln the c 20
%gg'ﬁgo B S 68 dFﬁbC%%Sagé i Pﬁﬁg g# F@%gggg Pgrgxide.
SbC@w@lﬁ@MGnnmwQﬁnanmﬂbwem@rpﬁéwensu@@pee5$adnoqﬂ1cth@ld

t eal .t h Gif a

r oo pesrpt P?%S%ﬁ%ﬁo% Fhobeh PYEE AT aad bpnzoyl
t h@CTOXF 5 i §pusHEP GﬁW@ﬁ@@-mnﬁﬁlﬂﬁﬁlﬂﬁuﬁﬁlﬁoﬁseasy
fﬁ@@!@hg&ﬁd@lﬁ'%?ﬂﬁﬂ%ﬂé fﬁ&t@%EO&n4t&%aQ?&be%§%@ apdg
the produ i.s di spense is then s
e R S TR L
prébeatedymu@da@bmta@m@rdwgg EOrthaampﬂeenbEO@rebbat in
{ oERln O Pl PRt R B eiBholn AR Arkhind 038 2448810,

t opi cal _cfeam of “pase “€ontai Ming
anﬁﬂﬁé@ﬁéﬂﬁ@ﬂséﬁdﬂoﬁO%emdwbl?ﬁe@eag@ﬁv Bné@?p@ﬂatedFor

lntgeaelaglﬁﬁ%blQUQ%b&ﬁ%rya§$§b§%ha%adcbﬁ%ea%ga%qohé Bf
ueous) carrier_ base having

e (5.9
suﬁ?ﬁ&ﬁ?ﬁ&?l? l@h@mganéqn 6BRPLEei P§ Qn§°cUﬁﬂaPﬁ|ﬁg y/w.
topmgah135p&mbmbU@Elmaylffd&sbka&pléhebénbkéb@htc1ﬁﬁy

I t ed within a_.palyneric alv Y system
gr§&8?§ESC§§t|Lgcggr|ﬁ aggﬁB§n¥ﬁQF88 ¥aF|59r|@¥
2ODIE@@I@@SYP@TﬁGBE@O&W@O02S@mblnaﬁ1oa6|dfasdlmcgamccacid
peaaalQ@ﬁzo9§pg%&%yiﬂeb%ﬁ§0$bvaﬁE §bgﬁsl g?&%goa w/w

of anti bactérials, such_ as salicy %IC aci g ani ¢
pe§8}98¥%10ea§1dsépi@?W@én§§ﬂﬂnaWétBeﬁz§ylOrpéﬁow de,
nabeahﬁglbgeuggddeSal|cyI|c acid is 5 particularly
o o0l Behgr yee TSRl LA RN 000 Il st ue
keretohyptides asgeht aandetayplf or erxginpbeéc belﬁraa§nbanﬁs and
rd e acesners S0 e SR Fo b wPas Lo 6"
t r 28dVeR aaéﬁES&MIQapﬁ§ 1apw/wprpaﬁ§e€9hé¥nﬂrQﬁr@ng/oW/w
Preferred retinoids include retinoic acid, isotretinoin,
tretinoin, retinol, retinyl palmitate, adapalene,
tazarotene and azelaic acid. When applied topically,
azelaic acid helps to normalise keratinization, to
reduce the proliferation of P. acnes and is effective
against both non-inflammatory and inflammatory acne
lesions. 1Its efficacy can be enhanced when used in
combination with benzoyl peroxide, clindamycin,
tretinoin or erythromycin/benzoyl peroxide.

A preferred combination of antibacterial and
keratolytic agents which may be present in the first
formulation is benzoyl peroxide together with retinoic
acid or retinol.

It will be appreciated that the amount of
antibacterial and/or keratolytic agent (and of all other

active ingredients) should be selected to give a desired
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salicylic acid may, for exanple, be 0.5% ww or 2%
w w. Organic peroxides may, for exanple, be present

w0 poodaesont s of 0.2-40% w w, advant ageously 2-BOP/GHLW/000288

preferably 2.5-20% w w. Conbinations of salicylic acid
15 and benzoyl peroxi de nmay advantageously conprise 2%
ww salicylic acid in conbindti on with 2.5% or 5% w w
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20041.064803, PCT) 82004/ 000288 ¢pe Ly 800, B OGHEN uge e
con entratlgn_ ollomng the overall difution o egc
i n§Pedr BARPWHI EATALNRL oleat thhehneht andr Rol#t Pons®afamcol

M xfderRot YOBREL ¢ ©8L1 yebystynteaBa Useh Ubal-Pi PLOGUCT Ehe
of .5 the invention wl] %ener II% conprise a pol ymer
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m cr opaPbiglesye iaggregatesastippstdsl £8efg. ystem

ggg%@gg%g§n§;§%P%%£§§€%%%§§f§geoérgég§§§{§m8£ and is

escribed, for example, in US-A-5830960, US-A-5834577
and US-A-6248849. It comprises spherical particles
having a median particle size of about 30 um. The
interior of the Poly-Pore spheres comprises clusters of
small spheres which are then agglomerated together to
form a porous exterior surface and a hollow interior.
Poly-Pore has the unique ability to adsorb both
hydrophobic and hydrophilic liquids.

The Poly-Trap family of compounds are made by a
process which involves supsension polymerization of
lauryl methacrylate and ethylene glycol dimethacrylate
using a peroxide as a catalyst. The polymerization
conditions lead to the formation of amorphous
microaggregates or polymer particles. The size of these
aggregates is about 25 um in diameter and within their
structure is a high degree of cross-linking. The Poly-

Trap polymers are extremely lipophilic and hydrophobic.
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of particles (e.g. agglonerates of mcroparticles)
whi ch 10 are capabl e of entrapping any desired active

w0 ooo4miedsayyed rel ease. The pol ynmer particl es wd1/GB2004/000288

generally be porous (i.e. these have an open

structure) and will also typically be cross-I|inked,
e.g. conprising a porous pol ric matrix. Exanples
of ,polLy de r 5 tens sui t abl us .'n
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Microsponge systems useful in products of the
invention may, for example, be as described in WO-A-
88/10132, US-A-4873091, US-A-4690825 and EP-A-0306236.
Thus, for example, antibacterial agents such as benzoyl
peroxide may be formulated in similar manner to the
product marketed in the USA under the tradename Exact®
and by the present applicant in Turkey under the name
Aksil®; benzoyl peroxide-containing Microsponges are
described in, for example, US-A-5879716. Similar
Microsponges containing retinoic acid are described in
US-A-5955109. Loading of the active ingredient may take
place via either a one-step or two-step process, e.g. as
described in US-A-4690825 and US-A-5145675 respectively,
whereafter the resulting Microsponges may be suspended

in the desired carrier base (e.g. an aqueous carrier
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M crosponge delivery systens can be made, for
exanpl e, using either styrene and divinyl benzene, or

woredohpb4snet hacryl ate and et hyl ene gl ycol PCT/GB2004/000288

di met hyacryl ate 10 as starting materials. The choice

of nmononers and cross-linkers_enable different

famlies of conpounds to bé ﬁ?epared Wi | st t hese

bot h consi st of porous mcrospheres their
phy2F%ht - cheni cal properties are quite different.
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compression, dissolution or melting.

Preferably, entrapped antibacterial and/or
keratolytic agent is released from the polymeric
delivery system by diffusion from the pores of the
polymeric particles into the carrier. The rate of
diffusion will depend on the partition coefficient of
the antibacterial and/or keratolytic agent (and any
other entrapped active ingredients) between the polymer
forming the polymeric delivery system and the carrier.

Porous particles containing agents such as benzoyl
peroxide or retinoic acid will typically release
sufficient of the agent into the carrier base during
storage, dispense and/or application to provide a
therapeutically effective initial concentration of agent

in the formulation as applied to the skin. Agents such
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onto the skin. The concentration of the agent in the
carrier base at any tinme may consequently be | ow,
m nimsing 10 possible irritamt®side-effects whil st

mai_nt ai_ni.n t her utlcall effec
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ecaus
d%ameter (i.e. the opening of the pores on the surface
of the particle) may range from 0.001 to 1 micron, e.g.
from 0.01 to 0.1 micron. Pore volume and, more
importantly, pore diameter may have a significant effect
on the rate of release of the entrapped antibacterial
and/or keratolytic agent, and may affect the migration
of the agent from the polymeric delivery system into the
carrier in which the polymeric delivery system is
dispersed. Thus the diameter (and hence volume) of the
pores has a direct impact on the release of the agent,
as well as on the amount of agent that can be entrapped
within the delivery system.
The polymeric delivery system may be made by

suspension polymerisation, preferably crosslinking

polymers such as polyolefins, for example polyethylene,
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total content of the agent) to provide the required
initial therapeutically effectlve concentration and to
further i nduce rel ease of ageﬂt fromthe polyneric
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agent, the porous microspheres of the polymeric delivery
system may entrap a wide range of other ingredients such
as emollients, fragrances, antioxidants, essential oils,
sun screens, anti-infective, antifungal and anti-
inflammatory agents, more particularly fragrances and
antioxidants such as butylated hydroxyl anisole,
butylated hydroxyl toluene, alkyl gallates (e.g. propyl
gallate), or tocopherols.

Preferred topical antibiotics useful in the second
formulation of the aforementioned class of preferred
products include tetracyclines (e.g. formulated at
concentrations of 0.2-20% w/w, advantageously 1-12% w/w,
preferably 2-4% w/w), erythromycin (e.g. formulated at
concentrations of 2-30% w/w, advantageously 3-20% w/w,
preferably 5-10% w/w), and clindamycin (e.g. formulated
at concentrations of 0.02-20% w/w, advantageously 0.2-
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pol yacrylic or polynethacrylic acids; polyvinyl
esters, for exanple 5 polyvin | acetate or polyvinyl
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adp&ﬁbageomﬁlﬁmau&ts in excess of 50, 55, 60, 65 or 70%
w/w. Carrier bases contemplated for use in the
invention include aqueous creams, gels, lotions or
ointments, as well as oil-in-water and water-in-oil
emulsions. Water-in-oil emulsions, for example, enable
the delivery of hydrophilic ingredients from the
polymeric delivery system.

The carriers may, for example, include conventional
formulating ingredients selected from lipophilic base
materials (for example fatty (e.g. Cjy.3) alcohol esters
of saturated or unsaturated fatty (e.g. Cjp.3) acids,
such as cetyl ricinoleate; fatty acid esters of sterols
such as cholesterol or lanosterol; emollient silicon

oils, e.g. polysiloxanes such as dimethicone or
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WD 2004/ 064803 PCT/ GB2004/ 000288 - 20 10% w w,
preferably 1.6-5.2% w w). Again allowance should be
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antifungals such as methyl paraben, propyl paraben,
benzyl alcohol, phenoxyethanol or germaben II; or
antioxidants such as vitamin E, ascorbyl palmitate or
butylated hydroxytoluene), pH regulators (for example
buffers, e.g. acid/salt combinations such as citric
acid/sodium citrate; or bases such as triethanolamine),
or anticoagulants (for example disodium edetate).

As noted above, the lipophilicity of a formulation
affects the partition coefficient of active ingredient
contained within a polymeric delivery system between the
polymer particles and the carrier. The requirement for
the carriers within a particular product according to
the invention to have substantially the same
lipophilicity may therefore be tested and quantified by
determining the partition coefficient in respect of each
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each formulation (e.g. cream, gel or lotion) should be
free flowing to the extent that this essentially remains
at the base of the container where the suction tube
orifice is located. This orifice must be kept inside
each formulation at all times otherwise air will enter
the system causing inaccurate amounts of cream to be
dispensed. On the other hand, it is important that the
viscosity of each formulation should not be too low
since the liquid will not stick to the skin. The use of
low viscosity formulations has the added advantage that
non-pressurized systems may be used to dispense these.
Such systems are more environmentally friendly than
those which utilise an inert gas to force gels into the

intake tubes of the pump. These are also more cost
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by determining the partition coefficient in respect
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Whilst the invention is primarily described herein
in terms of systems comprising oxidising antibacterials
(e.g. benzoyl peroxide) and antibiotics, as noted above
the invention is more generally applicable to any
topical pharmaceutical and/or cosmetic preparation which
involves two or more formulations, at least one of which
involves a polymeric delivery system. Such preparations
need not necessarily involve components which have
stability limitations when combined. For example, the
product herein described may be suitable for use with
any conventional dermatological preparation, e.g. any
topical anti-acne compositions. Such compositions may

include, for example, one or more of the following
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geR@PgIStieAds Beamite (@ any lidpicednephRenaosaingal

angan RASHRL, | GriRiRRarRL T §R_RnWHICR1conol, dibucaine),
counter-irritant agents (e.g. menthol, camphor, phenol
and the like or a combination of these),
antiseptic/microbicidal agents (e.g. benzalkonium
chloride, boric acid, cetylpyridinium chloride,
benzethonium chloride, resorcinol, chloroxyenol and the
like), antibacterial and/or antitrichomonal agents (e.g.
metronidazole, tinidazole, ornidazole and the like),
astringents (e.g. bismuth subgallate, zinc oxide, witch
hazel and the like), wound healing agents (e.g. cod
liver oil, shark liver oil, sucralfate and the like),
protectants (e.g. dimethicone, aluminium hydroxide gel,
aluminium acetate, mineral oil, cocoa butter, glycerine,
kaolin, petrolatum, lanolin o0il, peruvian balsam,
calamine, titanium dioxide, etc.), hormones (e.g.

conjugated estrogens, estriol and the like), wvitamins
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First formulation Second formulation
Salicylic Acid* Clindamycin
Clindamycin Salicylic Acid*
Benzoyl peroxide* Erythromycin

Benzoyl peroxide* Clindamycin phosphate
Benzoyl peroxide* Tazarotene

Benzoyl peroxide* Salicylic acid
Tretinoin* Clindamycin

Azelaic Acid* Clindamycin

Azelaic Acid¥* Erythromycin

Benzoyl Peroxide* Azelaic Acid
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l'i ke), antibacterial and/or antitrichononal agents
(e.g. netronidazole, tinidazole, ornidazole and the

wO 2doape488D astringents (e.g. bisnuth subgal | at BCT/&BR®4/000288

oxi de, witch hazel and the Iike), wound healing
agents (e.g. cod Iliver oil, shark liver oil
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i nvention ~inc OW ng: 2 iTS ormul ati on

Second Rerimdadton Salicylic Acid* Zthtamgelh
Retinoic Acid Antibiotic¥*
Retinoic Acid Benzoyl Peroxidex*
Retinoic Acid Salicylic Acid*
Retinoic Acid#* Antibiotic*
Retinoic Acid* Benzoyl Peroxide*
Retinoic Acid* Salicylic Acid*

* gignifies presence in a polymeric delivery system, preferably in a

Microsponge system .

Particularly preferred combinations of actives for
use in products of the invention include: salicylic acid
and clindamycin (e.g. clindamycin phosphate); benzoyl
peroxide and clindamycin; benzoyl peroxide and salicylic
acid; and retinoic acid (or a derivative thereof) and an

antibiotic (e.g. clindamycin). 1In these particular
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A indanycin Salicylic Acid* Benzoyl peroxide*
Eryt hronycin 30 Benzoyl peroxide* dindanycin

wEhbesphrd: Benzoyl peroxi de* Tazar ot ene BenzoBECT/GB2004/000288

peroxi de* Salicylic acid Tretinoin* Cindamnycin
Azel ai ¢ Acid* dindanmycin 35 Azelaic Acid*
Eryt hronycin Benzoyl Per oxi de*’ Azel ai c ACId WO
2004&%@48 3 PCT/GB 04/0 O%ﬁ 26 Ben
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Repffﬁéie@tA&m’enEéﬁ?oWYp@@oWa@factured by methods

conventionally known for the manufacture of
pharmaceutical creams or gels. One suitable method of
manufacture includes the steps of preparing an agqueous
solution of the water-soluble ingredients, mixing this
solution together with the hydrophobic ingredients,
homogenising the resulting mixture and thereafter adding
the active ingredient (e.g. antibacterial agent or
antibiotic). The resulting cream or gel may then be
filled into the appropriate storage means of the
product.

To use a product of the present invention, a

- patient may simply activate the dispense means (e.g. by
depressing a pump or plunger) and collect the
formulation(s) dispensed, e.g. in his hand. 1If
necessary, the patient may then mix the formulations to
obtain a combination product which is applied to the
area(s) of skin to be treated. Formulations dispensed
from the products of the invention are preferably
applied on a regular basis, for example once or twice
daily.

Although much of the discussion and examples
presented herein pertain to products primarily designed
for the treatment of acne conditions, it will be clear
to those of ordinary skill in the art that similar
considerations and formulation strategies are equally

applicable to the treatment of a wide range of other
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si MsTEPadcti it €33 Speis @ rkisgc plprmatitis,

deriessin P urd ahepllungsr eoidd tdeidseate e P%o wounds,

fornul ation(s). di.spensed, e.q. in.his hand. .lf

nedBtiay BHar D PENT Sy ritas il e FOPIRIEE: (B the

tolike, as well as infectious and non-infectious
conditions affecting skin & mucosal membranes of the
genital area such as vulvitis, balanitis and the like,
and hemorrhoidal conditions. '

The contents of all publications, patents or
otherwise, mentioned hereinbefore are herein
incorporated by reference.

The invention will now be described in more detail

by way of the following non-limiting Examples:



w0 can064se3 products of the invention are preferpdi/GB3@®4/000288

10

15

20

25

30

35

obtain a conbination product which is applied to the
area(s) of skin to be treated. Fornul ati ons di spensed

applied on a regular basis, for exanple once or tw ce
daily. Al though nuch of t he dlscu33|on and exanpl es
presented herein pertain to pr ucts primarily

ne for e treat cne candj it .
w pSiEle dor EEhaAREh AR s A0 Aot g i
thabuﬁheIGmntaﬂm&nd@ﬁamkhnsi&m¢dhgﬂhﬂEmnmmiation)
strategies are equally applicable to the treatnent of
a w de range of other WO 2004/ 064803 PCT/ GB2004/ 000288
- 286 Bemizeydomenardide Imjricmcanpl e, the products of
the invention may be used in treating other
der mat ol ogi cal conditions, such as fungal infections,
variogpen matitis (e.g. eczema, psériNsiEiFNF t he
like), 5 rosacea mel asme (chl oasma) and. al opeci a.
Sugh pﬁgyggf% :ﬂnd use in non-%e%bcal e.g
cosneticC, app %I ons such as in treating or
pr@venﬂuﬁydmumﬂanﬁﬁ in treating ro@gWSSkln
hygerpmgﬁgph@gas@ghs (e g. liver sp@t%b and ot her
mani festati ons of a skin, 10 cellulite, stretch
marfks, C@F?Owaéh@3q1 ting or su@pPéssing hair
gremthpaﬁh&emkngmns herei n descri bed .may al so be used

r%ﬂ dernatologlcal condi ti ons %nd condi ti ons
aff%ctl 3‘ 53§bl surfaces (e.g. skif&’mucosal & oral
15 Tnenipeamederadd it s appendi ces, sudho0a@s
psgudofy @égullei%b%{ ag, fungal infgctyons,
bacterla nfect viral infections, allergic
anéVorpéFﬁﬁl@nedéﬂQEFﬂtls (eczema) sBcR0%s seborr hei ¢
deﬁmatBMj%,30d|aper rash and the |ike, sgondit-ions
rel m%ﬁn 20 burns, sports injuries, insect
bi th S and the like, as wel P-&9 infectious
andznowameteabo@ms condi tions affecki.ng skin &
nuﬁ%sabe la%%§d§1dé nﬁg%gk%%ﬁ areg %%Ch as

e FIKe,

vuIV|t|s [aniti s and ‘Rénor r hoi da

coRdi-t Sepdgel 305 1.00
Preparation:
1. Disperse component 2 in deionised water and add

components 3, 4, 5, 6 and 7 with mixing.

2. Prepare a premix of component 8 and add to above
with mixing.

3. Add components 9-13 with slow mixing.

4. Add component 14 with mixing.

3% Salicylic Acid Lotion:

Component % by weight
1. Deionized Water 9.71

2. Disodium EDTA 0.05



25 The contents of all publications, patents or
ot herwi se, nentioned herei nbefore are herein
w0 pmenpsnat ed by reference. The invention w | | POIDGBR®4/000288
described in nore detail by way of the follow ng
non-limting Exanples: 30 WO 2004/ 064803
PCT/ GB2004/ 000288 - 29 Exanpi%® 1 - Benzoyl
Per,oxi /Sa c-Acid Lotion in |.e Contai ner
(S anda§8 SthﬁgFﬁlFornulatlon) 5@6E2 gByl Per oxi de
Lotti.onCarbo@emp®BEentl4%OPby wei ght 1. 6Déboni zed Wat er
8.62 2 | ' TA 0.05 10 3. Al gej¥era Gel 2.50
4.QCarES§§§8gE%f§§?o 6.00 5. Pantheno? 50P 0.30 6.
Al Pant iLAaDtedn 7. Germaben Il 1.00 251B. Anmigel 3%
5 AQ7 SokBrmaBe8 19. Propylene dycol %.@@ 10. Briz-30

%1 ies 80 2.5 12. Dinmethicone 6.00 20 13.

Be zoy MpEPoxPdeEnt Fpfent 11.63 129-8epi gel 305
1.00 Prepwilaheodlyco25 1. Di sperse sogponent 2 in
de?gnlgggzmgber and add conponents §,56, 5 6 and 7

m Xin 2. Prepare a prem x of conponent 8 and

addltosa%QVEllﬂnﬂﬁlﬁIX|ng 3. Add cofpbflents 9-13 with

10 sl ew nirgkBg. 8030 4. Add conponent 14,wkph nixing. 3%
Sallcyllc Aci.d Lotion: Conponent 96b¥ MEIght 35

Dimethicone
14. Salicyclic Acid Entrapment 9.54
15. Sepigel 305 1.30

15 Preparation:

1. Disperse component 2 in deionised water and add

components 3, 4, 5, 6 and 7 with mixing.

2. Prepare a premix of component 8 and add to above
20 with mixing.

3. Add components 9-14 with slow mixing.

4. Add component 15 with mixing.

The Benzoyl Peroxide and Salicylic Acid Formulations are

25 subsequently transferred to a dual-chamber dispense
system such as that described in EP-A-0644129 which may
be provided with a suitable cap as herein described.

Example 2 - Benzoyl Peroxide/Salicylic Acid Lotion in

30 Double Container (Extra Strength Formulation)

7% Benzoyl Peroxide Lotion:

Component % by weight
35

1. Deionized Water 4.05

2. Disodium EDTA 0.05



10

15

20

1. Deionized Water 9.71 2. Di sodium EDTA 0. 05 WO
2004/ 064803 PCT/ G3B2004/ 000288 - 30 3. Aloe Vera Ge

wWQ209/064843 Car bowax PEG- 1450 6. 00 5. Pant henokPCEHGB2004/000288

0.30 6. Allantoin 0.10 5 7. Germaben Il 1.00 8.

Am gel 3% Agq. Soln. 50.0 9. Propylene dycol 5.00

10. Briz-30 5.50 11. Salicylifd Acid 0.50 10 12. Tween
80,2.5 13, Dinmgthicone 6.00 14. Saljgyclic Acid
En%fap%%ﬁ? gégingfg. Sepigel 305 1.3 'E§5 Preparati on:
1. 4Di sperbewssnpBAedtt52 i n dei oni sedéwaber and add
cogpoNgRLhdnod s8p 6 and 7 with mxjpnge 2. Prepare a
prem x_of conponent 8 and add to above 20 with

m & ng®l3anpgdncomponents 9-14 with 8% mixi ng. 4.
Add. conpengBenldIwi th m xi ng. The Benzgyl Peroxi de and
Salicylic id,Formulati ons are 25 subsequently
tréhsf Wf%@ftgﬁaggua%QEHanber di spen2®-%system such as
t hat descopybedei G1EPoA- 0644129 whi chspay be provi ded
Wi Ltapl e cap as herein descripe Exanple 2 -
Be%gbs?ﬁgérggide/Salicylic Acid Loti%hg?n 30 Doubl e
Coht ai FeeepE&®ra Strength Fornul ati 0&)507% Benzoyl

Pet pXi femdOhi 88ne Component % by wei ght ;35 1.

Dejoni zed Water 4.05_ 2. Disodium EDTA 0.05 WO

20021 0BABHIY PCIFERSH09/ Bobpagment  16.30

14. Sepigel 305 1.00
Preparation:
1. Disperse component 2 in deionised water and add

components 3, 4, 5, 6 and 7 with mixing.

2. Prepare a premix of component 8 and add to above
with mixing. -

3. Add components 9-13 with slow mixing.

4. Add component 14 with mixing.

4% Salicylic Acid Lotion:

Component % by weight
1. Deionized Water 5.6751
2. Disodium EDTA 0.05
3. Aloe Vera Gel 2.50
4. Carbowax PEG-1450 6.00
5. Panthenol 50P 0.30
6. Allantoin 0.10
7. Germaben II 1.00
8. Amigel 3% Ag. Soln. 50.0
9. Propylene Glycol 5.00
10. Briz-30 5.50
11. Salicylic Acid 0.50



- 31 3. Aloe Vera Cel 2.50 4. Carbowax PEG 1450 6. 00
5. Panthenol 50P 0.30 6. Allantoin 0.10 5 7. Gernmaben
wo 20021/00B03 8. Anmigel 3% Ag. Soln. 50.0 9. PropgdEG82004/000288

G@ycol 5.00 10. Briz-30 5.50 11. Tween 80 2.50 10

12. Dinmethicone 6.00 13. Benzoyl Peroxide Entrapnent

16.30 14. Sepigel 305 1.00 - Preparation: 15 1.

Di sperse conponent 2 in deionised water. and add

corpondife§™3804, 5 6 and 7 with nixPng’ 2. Prepare a

pr ami. XDanewlmanent 8 and add to abogeoowi th m xing.

one 591 with slow nixi 4. Add

ﬁgongﬁ‘g Ql ﬁ r&%ngal%l cyl gé f&\m d Lotion:

Corfrﬁonéﬂplgeﬂiymél ght 1. Dei oni zed Wabér 5.6751 2.

D sodi um EDTA 0.05 3. Aloe Vera CGel 2.50 4. Carbowax

PEG 1450 6.00 5. Panthenol 50P 0.30 6. Allantoin

0. Bgeparagdorpaben |11 1.00 8. Amigel 3% Ag. Soln. 50.0

9 Propyl ene Glycol 5.00 10. Briz-30 5.50 11.
I|cyI ¢ Acid 0.50 WO 290%/064%03 PCT/ 2 94/000 88
é ?ﬁé‘gﬁ g@m@og@ elornilise exr an add

components 3, 4, 5, 6 and 7 with m1x1ng

2. Prepare a premix of component 8 and add to above
with mixing.

3. Add components 9-14 with slow mixing.

4. Add component 15 with mixing.

The Benzoyl Peroxide and Salicylic Acid Formulations are
subsequently transferred to a dual-chamber dispense
system such as that described in EP-A-0644129 which may
be provided with a suitable cap as herein described.

-~
Example 3 - Clindamycin + Benzoyl Peroxide (or Salicylic
Acid or Retinoic Acid) Lotion in Double Container

2% Clindamycin Lotion (Entrapped):

Component % by weight
1. Deionized Water 13.89
2. Disodium EDTA 0.05
3. Aloe Vera Gel 2.50
4. Carbowax PEG-1450 6.00
5. Panthenol 50P 0.30
6. Allantoin 0.10
7. Germaben II 1.00
8. Amigel 3% Ag. Soln. 50.0
9. Propylene Glycol 5.00
10. Briz-30 5.50
11. Clindamycin 0.33



13. Dinethicone 6.00 14. Salicyclic Acid Entrapnent

13.40 15. Sepigel 305 1.50 Preparation: 1. D sperse
weowpoesns 2 in dei oni zed water and add conmpoPENGB2®4/000288

4, 5, 6 and 7 with mxing. 2. Prepare a prem x of

conponent 8 and add to above wth mxing. 3. Add

conponents 9-14 with slow mixi#§.~ 4. Add conponent 15

wi t h m xi ng. The Benzoyl Peroxi de and licylic Acid

Forydd at e(f?& subsequent |y transferted to a

dual3 Cimmimﬂmdjc&manse system such as tdmat descri bed

064 129 mhl e provid jth a suitable
capggs%er eclfl‘—’lﬁny escr|I'E)Lr(J‘E@{][leﬁt Exanpl :Sd' - dindanycin
+ Benzd@dpiRmloxd e (or Salicylic Acild3dr Retinoic
Acid) Lotion in Double Container 2% C indanycin Lotion
(Entrapped): Conponent % by weight 1. Deionized Water
13.ReBATaR oDy ym EDTA 0.05 3. Aloe Vera Gel 2.50 4.
Car bowax PEG 1450 6.00 5. Pant henol 50P 0.30 6.

ol S P SR g, dit i et Ve S g
11. ccmhpcmlmq,emh .33 WB 2001/7064808 nBGH/@82004/ 000288

CI i ndarTyC| E%Eétqrag rrxgenn?lq% % O?ﬁgﬁgfg;edr%%%f :13‘:?)EJ above
Pr epditatiighing -

3. Add components 9-14 with slow mixing.

4. Add component 15 with mixing.

The Clindamycin formulation may be used in combination
with any of the Benzoyl Peroxide and Salicylic Acid
formulations according to Examples 1 and 2 or with a
0.05 wt% Retinoic Acid formulation. The components are
presented in a dual-chamber dispense system such as that
described in EP-A-0644129 and which may be provided with

a suitable cap as herein described.

Example 4 - Clindamycin + Benzoyl Peroxide (or Salicylic

Acid or Retinoic Acid) Lotion in Double Container

2% Clindamycin Lotion (Free Clindamycin):

Component % by weight
1. Deionized Water 17.75

2. Disodium EDTA 0.05

3. Aloe Vera Gel 2.50

4. Carbowax PEG-1450 6.00

5. Panthenol 50P 0.30

6. Allantoin 0.10

7. Germaben II 1.00

8. Amigel 3% Ag. Soln. 50.0



1. Disperse conponent 2 in deionised water and add
conponents 3, 4, 5 6 and 7 with mxing. 2. Prepare a
w@e@aiosdsad conponent 8 and add to above with PERGB04/000288
3. Add conponents 9-14 with slow m xing. 4. Add
conmponent 15 with m xing. The dindanycin fornulation
may be used in conbination ~wPth-any of the Benzoyl
Peroxide and Salicylic Acid formulations according to
Ex&rpl BECRY ﬁﬂezG£¥c th a 0.05 vvtofo’R%Ei noi ¢ Acid
foroul BEioA30The conponents are presensed in a
dual - chamber di spense system such as,that descri bed
ineiléP- gib%ﬁinf}éﬁllgnd whi ch nmay be pr o%rggd with a
suiL2abTeeenp8@s herein described. Exanpfe 4 -

d i pdapygbpni-Bgnzoyl Peroxide (or Sglhgylic Acid or
. hi

Retinoic Acid) Lotion in Double Container 2%

C thdafifeiactot?dn (Free dindanycin}:3%Conponent % by
wei ght 1. Deionized Water 17.75 2. Disodi um EDTA 0. 05
3. Aloe Vera Gel 2.50 4. Carbowax PEG 1450 6.00 5.
PahtFRREEL58P 0.30 6. Allantoin 0.10 7. Germaben |
1.00 8. Amigel 3% Ag. Soln. 50.0 WO 2004/ 064803

Nt i R e R
13compaBeRteope 6. 00, G4andepi yerhlvpsxingeo

Prepar abi-8pard. a DhseRi 8o E0NPRPEALNE BNafgi 8BESEE above
wat er. and add conponents 3, 4, 5 6 and 7 with

mi ¥+ hl. W2% BPepare a prenix of component 8 and add to
abdve Add components 9-13 with slow mixing.

4. Add component 14 with mixing.

The Clindamycin formulation may be used in combination
with any of the Benzoyl Peroxide and Salicylic Acid
formulations according to Examples 1 and 2 or with a
0.05 wt% Retinoic Acid formulation. The components are
presented in a dual-chamber dispense system such as that
described in EP-A-0644129 and which may be provided with

a suitable cap as herein described.

A suitable retinoic acid lotion formulation may be
prepared by substituting Retinoic Acid in place of the
Salicylic Acid in the 3% Salicyclic Acid Lotion of
Example 1 (hereinafter referred to as "reference
formulation"). The active ingredient would then be
Retinoic Acid with a total concentration of 0.2% which
would be diluted after mixing with the second component
upon dispensing and mixing to obtain the desired 0.1%
final concentration. 1/5 of this amount (i.e. 0.2/5 =
0.04%) would be substituted for the 'free' form of
Salicylic Acid in the reference formulation and the
remaining 4/5 of 0.2% (i.e. 0.16%) would be 'entrapped'.
To obtain 30% entrapment, 0.16/0.3 = 0.53% Retinoic Acid



with mxing. 3. Add conponents 9-13 with sl ow m xi ng.
4. Add conponent 14 with m xi ng. The dindanycin

WO 200a064803 on may be used in conbination w th BCEHGBR004/000288
t he Benzoyl Peroxide and Salicylic Acid fornulations
according to Exanples 1 and 2 or with a 0.05 W%
Retinoic Acid fornulation. The3Tonponents are
presented in a dual -chanmber dispense system such as
t hatoulged@ahd® e BEPALGEaLEso foxd thE ¢ RIrEPIREed
pr @dilded vid hcid Swichabliental s hkereife rdeser ifethulAtion.

suitabl e retinoic acid [otion fornulation, m

ot ShareP I, “IRSETER: G BEB HOTETAGTE PR p ol Tt Toraula
Salicepld meci da et ImedédSaltiakecithe Aoitdllatmoomtofof

Ex . i hafter, cef erred _t s "tef C . \
ORI S ST, CPhe hat s | Bored SR SBirdiPhe, Be fre
Refiersiionacifd thies Rex ineial Acgrc dorratlipga ol Gheobatiadh of
\Amol.@%b%tr@dllat %d;d ahdoRt 1 W kieRg és_\&nx,tela_ttl@,etia%g {&@ll_e salicylic
conpaonent .upon di spensing and m xi ng to obtain the

ded 1etign ffi%alugéoﬁ@é*ntt gy eT1 PSIGE RN HRGEnEoTr
(I the AQiZferencd.04% woul d be substituted for the

"free' formof Salicylic Acid in t'he reference
formulation and the remaining 4/5 of 0.2%(i.e.

0. 8% Hmauiud alse regrtirdpged'owerTooniceaitmradd@¥ns of Retinoic
entyf; <16/ @732~ Q. 33 | B0InG =AG ;

5005, SR TaeE %&/@/ T A e % Ogmgi"ga\ggé‘g e e
sulFSfiet GPdFUHGtioRs SERULdppedcarsarte prite LAKigg into

| nglcedient thie Bheuteber eeee rbpmdkabingNratdyl babl'Eree! to
adLus%nent E& t he ma%er content of the fornula would
need 6 BESHRdETPI Fhke the total anmount of

ingredients up to 100% For a non-entrapped or 'free
ver si on -qf _f. t iL,nai i.d of l ation .total . o

0 200 shddl 08 SobePPrarad i Gorly et oUYRATARR Lo B2
Acicfibogtiiegh iopfliea spgciid cwdpamsatjigborentepagsihgr from

thendi ishargrcer Bakeherntl %2 aa¥kll Rck-@WRr and that the
concentratlgg% of Retinoic¢ Aci uch as 0.075%._.0.05%

d_s
andOPELEt 55 1RVENTEO™ AE TSRt TBAFEHI &Pi GRS SHEGHEsed
be edbodiiieednawt. t akosg bfit @rdinary skill in the art could

readily produce other combinations of actives suitable

for use with the dispensing system herein described.



account the dilution, entrapnent and ratio of 'free'
to 'entrapped' product. It will be appreciated that

w0 b@4ioeusent i on can be enbodied in other speci PCTYGBRIOA®H00288
wi t hout departing from the spirit or essential
character thereof and that the scope of the invention
is not limted to the disclosedé enbodi nents. Those of
ordinary skill in the art could readily produce other
corbliaidsons of actives suitable for use with the
di spensi ng system herein described. W 2004/ 064803

PCT/ GB2004/.000288 -, 3 Clajnms:” 1. A pharnpceutical |, .
and/or . @o%@@cﬁl’&&dﬁ% @&%ﬂ%i‘%%meﬁﬁﬂgtp TeliPprising
actfimest regicedieenind eritaive nighgreatiran tatdcarts ifraimg opi cal
adrﬁonrl(ﬁ&lra tilo%ns t]’:OOJ:a tooatil ear}Lt ’ dm%n%.rsg:lr%ftsi%nd ore] Qad c::;Etient .
i ncl'udes storage means ereaby sai ornulatiorns are
maiwitedaiad ssephracsiuctpringludes ditspaese nasggettiwreby said
Wit Gk SRENSS TRARS Wil PRI el e ThATHRUIAL iQNS to
be di spensed from sald storage neans, characterised _
i n d4RRenss, Lirgedtiare Widdr cHishange, naang duichhRegrit said
3a:jﬂbfn@ﬂraﬂiairismfo g:ﬁa( F@'Lrﬁ;ﬂirf&&ih }fﬂ'rtd?r'l gsa&fd RS Gneans,

el i.very system an i th o ai fornul.ations
o R ado ol g ot ik St h ac
substait icdd yoft Eishfednpephidrsciitsy .cdht s mdoduidthias a
ol a i n clai ) ; or . _
il I g
cl diglaticang ianpwis e WA haraeiqRriemdiasss having

| ngnadienit i 18t diRaHanne iQfoptaild cift@f mul ations is
contained within a Mcrosponge delivery system 4. A
product as clainmed in any one of clains 1 to 3

wher ei n A heradhepense dietingedrin i Whaerim tsaid
dl%ﬂ%ﬁiﬁ%?iéﬁg(é%ﬁ§Q¥%QEL%Q§éi#ég%gréggf¥éfi#§gégjVe
amount's.” 5. product as ¢l al med in any preceding

clai mwherein the storage neans conprise side-by-side

chlember » AR RAEPRAG (M i3 H13RENSE MRl M& 153 Gherein

val ves el n

an activégingredient in at least one of said
formulations is contained within a Microsponge delivery

system.

4. A product as claimed in any one of claims 1 to 3
wherein the dispense means are such as to permit
dispense of said formulations in controllable relative

amounts.

5. A product as claimed in any preceding claim wherein
the storage means comprise side-by-side chambers each
equipped with a dispense valve, said valves being

operable by adjacently disposed actuators.

6. A product as claimed in any one of claims 1 to 4
wherein the storage means comprise a unit dose pouch

having separate parts for each formulation.



operabl e by adjacently di sposed actuators. 6. A

product as clained in any one of clains 1 to 4
wWOb@re64803 he st orage neans conprise a unit dosSECPOBEIV4/000288

havi ng separate parts for each formulation. W

2004/ 064803 PCT/ GB2004/ 000288 - 37 7. A product as

clainmed in any of the precedi ny/ ctains wherein the

di spense neans are adapted to dispense said

f orfrul af BROBEFarst lypimgd AnppgueE &becPLiersding claims

?nxﬁ@%eﬁ&Et@kE@@@paiSé /s ﬁﬁ%{%ﬁﬁptba,ttfﬁhﬁpense said
or ation i s an _aqueoys topical creamor ge

carfg&~ Eﬁ%§é”¥ﬁnﬁ%ﬂ%%aﬁﬁﬂgh anti-bacterial and/or

keratol ytic agent incorporated into a polyneric (e.qg.

M %ROSpgp%%bd%%ti%&!¥ﬂ§%§k§ﬁﬁ%ngn&h%fs% %n%receding claims
formul ati on I's an aqueous carrier "base having .
subdemetinalthe thasdakeumudastion dist plaREUEONEaitenigad

t ORI GRIm M IfU10HaGri@r AdOdsl 229 1SR IaRE Grith Hil e 1
wherej n sai keratol ytic agent is a.r th%ld. 10. A |
pr GAF P ak Rkt F {5 AR MG SRR SEaitd v & FrdivgeTic
I S (efld.noiieracipbngk). daliredycisyas el aindedhen selcand 8

wher ei n.sai.d_ anti bacteri al ent. i’s i I cid or
an%%F§§%P%1CEEH€&FE@?QEféaE %%5&&§F g%%c %%#gﬁgﬁn

cl sunsthnitierdivn tdai dramsr ddwophidrigxitde ang lseomt@yining a
pquéhg%ﬂ 13+ :Ai¥Qguct as claimed in any of clains 8

to 12 wherein said antibiotic is erythromycin,

clindanycin or a tetracycline. 14. A product as
cl ai.med A BHrARidh b3 Wierieidd Sai &ladrt ishatleetdial sgent
i s.benzoyl peroxide and said, antjbiotic is
cl 5% 'W?lclﬁggﬁﬁpfﬁﬁﬁbfe 42 S 'med in any of clains
8 to 14 wherein said topical antibiotic is contained
Wt n 9&@#@? ri 8%: ?4 0 e? g%!i% r ;
10. d
R, ST 5 53 e 5O SNA fR gRY oes
retinoid is retinoic acid.
g
11. A product as claimed in claim 8 wherein said
antibacterial agent is salicylic acid or an organic

peroxide.

12. A product as claimed in claim 11 wherein said

organic peroxide is benzoyl peroxide.

13. A product as claimed in any of claims 8 to 12
wherein said antibiotic is erythromycin, clindamycin or

a tetracycline.

14. A product as claimed in claim 13 wherein sgaid
antibacterial agent is benzoyl peroxide and said

antibiotic is clindamycin.

15. A product as claimed in any of claims 8 to 14
wherein said topical antibiotic is contained within a

polymeric (e.g. Microsponge) delivery system.



16. A product as clained in any one of clains 1 to 7

whi ch conprises as active ingredients an anti-funga
wao@anemndl a retinoid, at |east one of which i BCT/GB2004/000288

i ncorporated into a polyneric (e.g. M crosponge)

delivery system 17. A product as claimed in claim16

wherein the anti - fungal agent3§ s~ undeci | eni ¢ aci d,

m caonazql e as t,rate)., ketoconazagle

R e PORUEE: A e G THe SHotrRord F2edmnds to 7

r etdbrich @bmpﬁﬂaam(asa@d&lvbSJngr@ddémmb as ehnaiirgdingal

an gclai 7 [ cq ses,as.active

% ggﬁe%%S Y 5%%l£oa%tlﬁﬁwqgégﬁt ?E h&rgqﬁlnone)

andnﬁox@paﬁﬁﬁﬁtu@tag@npOG@W@rlcsdE|gylMacaos@pngaﬂ

| eagll 1QBeyOkyWiiegh is incorporated into a polymeric

(e.g. Mcrosponge) delivery system 19. A product as

claimed in any one of clainms 1 to 7 which conprises
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incorporated into a polymeric (e.g. Microsponge)

delivery system.

20. A product as claimed in claim 19 which further

comprises a corticosteroid, e.g. hydrocortisone.

21. A product as claimed in any one of claims 1 to 7
which comprises as active ingredients a corticosteroid
(e.g. hydrocortisone) and a retinoid (e.g. retinol), at
least one of which is incorporated into a polymeric
(e.g. Microsponge) delivery system.

22. A product as claimed in any one of claims 1 to 7
which comprises as active ingredients a hair growth
promoter (e.g. minoxidil) and a retinoid (e.g. retinol)
or other keratolytic agent, at least one of which is

incorporated into a polymeric (e.g. Microsponge)
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said systemis further provided w'th a closure which

prevents depression of said actuator. 27. A product
as 28l-ai Aedriodlusitaiam 28 avedeiin savdprecesing icdaim

adap@eitkq %%&eth%%akwEhgcgﬁbE|9%@%%d9@ntt@%ntaln1ng
di spens product as_clainmed in claim?2

wheéPEMy iégﬂﬁnscﬁ€§ﬁﬁé LOTFHIGL el w??ﬁ°8§ef8F“W&ﬁélonr
pr ehencalblfxmnmua@nonrmeec ¢. Gort WOpipaOt éd&il@lﬂi‘st\ﬂaltﬁ_ﬂn to a

arg %0”%!6”%%5%E e wi %ag%oEgg%ahga%gla ereby each of
sald formulations is separately maintained prior to
dispense, wherein (i) an active ingredient in at least
one of said formulations is contained within a polymeric
delivery system and (ii) all of .said formulations
comprise water-based carrier bases having substantially

the same lipophilicity.

26. A product as claimed in any preceding claim which
comprises a dual or multi-chamber dispense system
provided with an actuator which causes dispense of said
formulations from one or more (preferably a plurality,
e.g. 2) orifices, characterised in that said system is
further provided with a closure which prevents

depression of said actuator.

27. A product as claimed in claim 26 wherein said
closure is adapted to cover or seal the orifice(s) of
the dispenser.

28. A product as claimed in claim 27 wherein said
closure is provided with one or more, preferably two or
more, e.g. two, protrusions which are complementary in
shape to said orifices.



