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suitable for topical administration, 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

25 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

30 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

35 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,
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comprising a carbamlde 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



i ngredi ents. Benzamycin(r) (Dermk Lab.) is a topical.
gel for the WD 2004/064803 F' CT/ GB2004/00(1288 3
treatment of acne conprising a conbination of 3%
erythronmycin, as a topical antibiotic, and 5% benzoyl
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desquamati ng agent. This conbi nati on, however, is 5
unstabl e at roomtenperature for the above reason, so
that Benzamycin(r) rapidly loses its pharnmaceuti cal
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importantly, to a partial loss of efficacy. Moreover,
it may be impractical for a patient to stdre 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



agent such as dioctyl sodium sul fosuccinate. US-A 35
5466446 di scloses a nethod for preparing a reportedly
stable fornul ation conprising clindanycin and benzoyl
peroxi de by controlling the ratio of each active WO
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proprietor of this patent markets a product under the
name Cindoxyl (r) Gel which. gontains benzoyl
peroxi de and clindanycin in the ratio of 5:1 and
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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;



US- A- 6462025 di scl oses that separate antibiotic and
benzoyl peroxi de conpositions nmay be packaged wi thin
and dispensed froma comon di spenser such as a dual
chanber 35 storage device. In this way the active
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di spensed and m xed as required immediately prior to
application to the skin; W0_21104/064803
PCT/ GB2004/ 0011288 - 5 long shelf life may thereby
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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



30 incorporating at |east one of the active
ingredients into a polyneric delivery system capable
of delayed release of the active, e.g. a polyneric
system conprising porous polyner particles, and by
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bases with 35 substantially the sane |ipophilicity in
each of the fornulations. Thus_ it has been found that
t he use of water-based WO 211114/ 064803
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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



products nay be designed to ensure that a desired rate
of release fromthe polyneric delivery systemis 30
consi stently achieved after the formul ati ons have been
m xed and applied to the skin. Excellent storage
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excess of 12, 18 or even 24 nonths) may be achieved
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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
embraées products comprising more than two formulaticns
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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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 pouches, the ratioc 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 squeezed out.
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or the plungers of side-by-side syringes nmay be
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the respective cross-sectional areas of such
containers may be selected 30 4o ensure that the
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gi ven novengatedl dtl iBkednveh Spensiongiapbiat othe | N

theegase of : &H‘étofj%s%rBQHGPeé éﬂ@e @%Egﬁga the,

formulations is pre d&terni ned I'Ng stae SO
35 PRI ERe ©i%spare®t ﬁeﬁﬁ%hrﬂefedf%@ﬁﬁrsu 48 RBSnErRIS hend
cor mérSa@vaxemgﬁ@uMMych Bray benutpreffbrapi{ornz ohf. to

permt the f (gfg§é¥£ ANJr %%ggg Qgt 2 nvent ; on,

211114/ 11648113 PCI/ GB 1111 n genera
it $TRbnYRhi ¥CTD &r‘fg‘ﬁéﬁgjeo%@rer SERBESE L BRLY gpresented
pr oducthef chdrebery erft koduiah cﬂqanajer a@repgahsSe fPstem of the

exagﬂfg 8@&&1%&"2@11“@%3A' [)]GALILP% L U% ﬁ 5§1>60 0, the

adv %eougﬁ% %
pr ef8PFEEHr ml%i’céafedﬂﬂ@m%mf%@di \?éﬁf-nohy r@ferseence
andssekoadsforenliatsd ans at&u@spaaeiel vebybpresesied in

the ghagbes s, oy & %keﬁgé@ ﬁ’%gée_géfséﬁ%ﬁ %rbe

ype descrlbed In EP 06441
confEATSERE AT e SPné%rb‘br@t%ﬁ“ﬁé’r sba byrmulations

ref eienee. sil Suchoualyy st esepusa oy skdeebyrsiade
Cha§9§f§bl§aﬁfbp %?gg M@th d%ﬁggggecﬁgnb%rs \

are oper at ed nt _actuators so-as

t he®f rﬁ%?%t??#%b eelotfhE‘PlgiL%I%b&Wéo&@ V‘loiafs@piéfﬁla]t%ﬂlwn,
as desiaedllalfu tfabdme Mdp3pense. SySt,enBa eagubbavi ng
Cha@?§&§t¥wﬁfﬁh§5n@r%t@@Qh e%Qk% %EtQQEd ngegggut 1%

g% %rnulatlon ar e a% rom
\/ i a PastbPR™%c "irafalay @4@)11‘?77@“ IthaWOVTﬁ% dispense 'of
r espbet Fespel mersifonsudbhtiohe h spere€ereansnsdyrdeio.

chosen tenprovde dispenge: Qbe r&lﬁanfgeﬁlesﬁg' ¥6cn thac the
for | at ons |neﬁﬁfredetern1ned ratio. 20 The product

’ﬁ‘&‘ %%l?f?% FEIREeE udH 1fa s SEor nETas | o"?%r
ar eeadm:ked tdhur i g rdtiss péndespditiss ,ffrOkach 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
and/or nozzle outlet; this may, for exanple, be
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whichamast. be depressed to deliver the product, the
cl osure y fit over the actuator thereby physically
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to prevent exposure of the ori
d|§%@ﬁ§§?ryo KeT aP¥ Sitfen foKethe Orlflce (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 minimiged 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

whi ch the individual conponents of the product are

di spensed thus preventing (or, at |east, reducing)

VW HEYIE30f  these to the air. This functi orP@TGRA@H000288
closure is 25 particularly inportant in the case of
wat er - based or aqueous forpu]ations as herein

descri bed which on exposure to the air have a
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these (ﬁx%u5|ogs w.ll generally provide a close fit
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conpligrewrdr ilng fonthepl aceeus, cheo exangl epenvere the
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place once the product has been dispensed.

The closure may be made of any suitable material
but will generally comprise a plastics material, e.qg.
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



provi ded on the sides of the closure for the purposes

of alignnment and final placenent onto the di spenser.

20 The closure may be conpletely or partly (e.g. by

pi voti ng) renoved fromthe dispenser prior to dispense
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may be nmade of any suitable_mpjerial 25 but wll
generally conprise a plastics material, e.qg.
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depressi on of said actuator. When in use,

theaﬁ?%ﬂﬁﬁ3¥¥ﬂ9SGlaEF§sasl%lYﬂﬁﬂé* or seal to the
orifice(®)gwle tthestbspensesnveitabanabhyl t i hendhspense
20 Sysiemaiyl,or cap in accordance with the invention

have one_or nore of the 15 advanta?eous features
dlscusséﬁgﬁﬁﬁVéB shows a conventional multi-chamber

dispenser provided with a cap in accordance with the
invention;
Figure 2 shows a cap in accordance with the
25 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
30 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
35 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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Preferred enbodi nents of these aspects of the

i nvention are described with reference to the
acconmpanyi ng Figures, in which: Figure 1A shows a
conventional nulti-chanber 20 dispenser; Figure 1B
EhWE 4**Convent i onal nul ti-chanber  di spensdCTHIBY MBS
with a cap in accordance with the invention; Figure 2
shows a cap in accordance withsthe 25 invention; and
Figure 3 shows a conventional nulti-chanber dispenser
whi BRpksspioviadedhs thtaatap 4 nidcserdanepropridicd he
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pro |ded with a duct (not_ shown) con 'ng |
ori Pi ce*3ME 38* FFREFE 75 FaR thérBrograed gensrally
di spensuh@r nechanies mewhng ha cixguriciies atimact uakorte front
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- 18woDleppes¥y amdPbt heThete atiars Hadehivepsare

app&@ﬁﬁlﬁ&@htéﬁ@“ﬁﬁ%hQEetgg g<§§£ﬂ%@? geggngnd 3b of the

fornul ations to .the ecte area of the skin via'the
ori FPEE3 1 and % Ca?hés pRURICHOTGF LW h BT PHVERE | hEh Lour
si nehaagenenthater®egonn teethea anthiltt degeaddfi:dw@nﬁiel ¥im

prOVIdeﬁ Midh acap a®soASr QY 1. Ehg %Sarn%ofgﬁon of

ises. a generally citcular skir
ggﬁ%n%‘@lﬁ 7. At the front of the skirt 6 and
depend| ngp fusem e Br engages twiah icheatopoyel tEOV@ntSiner

whi gha.08 dhd.aner, ffaeg aéeprtqya da%quwtgpl %rgngg&? &Aoesth‘?%

andf§P ;- ks %%ﬁ%r e g et ac ndrﬁ@e
shape " o™ H €8s %ntbe‘:s‘i?%‘f tthF‘ie EoREer n"era
capbp@y addif i Wiraldop.t pinet ded hwittdbyf esrurengagesenip 5 in
menpesse or 'ﬂﬁ,etﬂ"kolgi%i s gdepend efnrggglet E_]ﬁ thd 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. 1In 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.qg.
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



7. Anotch 11 is also provided at the rear portion of
15 the skirt 6. In use, cap 5 engages with the top of
the container 1 and generally fits over the actuator
4. The teeth 10 forman interference fit between the
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securing the cap 5 in 20 place. The two pips 9a and 9b

engage in the orifices 3a ang,3b and function not

only to prevent depression of the actuator 4 but also

to sead 4 dﬂgafril(]b-,e@ei’axﬂdlﬁs 3késpfeE:QBILU.§¥ebé1h§@yl fberoxuie
ope t.c r_ of e’

pﬁsﬁg’ﬁgﬁ%ﬁb it R ER R R Por Pusty “PoRBVAT IS 64

t heRAP BTG PEEG1I4eFs Uchr esddgvand ehed prodtranzayd

di spensedie Thenycapnsb bs mﬁﬁn sisapliyyiepl aged oh the

CoNb ANl kil 8 2Bh 858, OT. U glerled, foducts

according t i nvent |on ISt nutati onS's
a Water ‘B’é‘é’@d—’l(se §inc80iaghiediRsp ﬁ@pﬁ@‘anb@%@madr age| a
car késrtdiase ccenfeaitnang @y aridrbasteplal BadSefsent in

kergﬁ&h 4 'ﬁr@;e%#mg&%?&( ated | %Sun% 59' éf"%fzid; w/w,

del 'é{ system an e secon er -
(e. gV SlyarlrP8F Base H%-”&\fleﬁ@b%fb%th%l‘&f‘d’y Fickve
saner¢atpioghiddne Wml@aﬁlﬁﬁﬂﬁgpﬂapﬁgaaetabhﬁéhtﬁﬁilons of

anté£ﬂf§§fﬂc'é%lgﬁﬁhgedfogngc Iblggls anwﬂkﬁgrge w/w.

contained wth nmeric ellver syste
Pr ef 73 ARGBACESr May %t%%mépudéesammu d D

2004m@@4&0©fP@TDGB@@O#/@QQﬁﬁ&ntagééuS§9|ﬂ 3@@x@ﬁ@an|c
per oxd Aes,,1espeGi_alhky henzqyl roxide. i ons
of gir%l bactg/?l a%sa sucz‘s %y glylgllgngc:Ofd SH) g‘rl&ar‘?lc&d
per 31 RE1Z20¥ 1g PeERES | m%y aasi\f@néﬁae@éﬁ%wyctomm@rmuzdse w/w
rraysalmme: usead iSabbmyldariagi ehiks 5.pardi oy afhy

suig@,pgc%, Yo 438 4N treating acne, e.g. acne
vul gari s, Since it is both an antibacterial and a

ker at ol Wi TadERE tRAUE HRAIFHE @RaRBl BaY bee pressbrimdlnde
suchetairfdirst sfemhmakateomdin an rafBubt cOhc 0d 220%aWtW, and
advant ageausl L ok, 39%%%%&& eher ahbyngs L0209 gt 0T, 1.0

treatin acne VU| arl s, propriate concentra |ons !
sal 1 ¢VA 9&?&“&1%3 opaFl e%{r‘rbl &reherabby, O 4 ot - 28960/ w.

m/mprererred retinoids include retinoic acid, isotretinoin,
tretinoin, retinol, retinyl palmitate, adapalene,
Ctazarotene 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 wher 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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Organi ¢ peroxi des may, for exanple, be present in
anounts of 0.2-40% w w, advantageously 2-30% w w, .
preferably 2.5-20% w w. Conbinations of salicylic acid
15 and benzoyl peroxi de may advant ageously conprise 2%
Wi Wo+e6Beyl i c acid in conbination with 2. SHCOTGERYGMNWES
benzoyl peroxide. Qther keratolytic agents which may

be used include retinoids sugch as retinol or retinoic
acid and salts and 20 esters thereof, for exanple in

anosend Spnﬁfdl.fo‘;tO];oZ.%W[:% asly arhageeugl ¥n8. 825r 42 WiWut ion

prefer 0.2% ferred r’etl n0| ds include
ret{)no‘?% aci (?%dsgtmfe%h%l?ﬁ 161 &t hol’ n 284 nol :

ret %Wulp?éqlrﬁntsaﬁée aéuspal ene, tazar ot ene and azel ai c
aci d. Wmesiyaeplicedel 0peepl dysred azekai CiAChELANRIHRS S0
norgﬁélﬁg,%et (%ll ahﬁlt i on ralo_L rc%gnuce the Egr | i feroatl on
of P._acnes and iS efﬁaec%lvey 5P bot
nonPPHfTSfEf o) eaﬁarmn@imﬂq Vsaéﬁeg | mE¢ormartirdes) ,

ef f kgaoygata bﬁ eahaneess whery . U%@@ré%rat@@”?i nation
W t nda i_n tretinoin or
eryiahr oy Ci nl/clagnzoylz/)f‘:i cf)%e]%%%ﬁr % 2HPEFET e c%?%%?&ﬁs |
of ~ ght?¥acterSal(cafd aﬁ%lc%tmastﬁswég@mgom thelre) bbich

preseatcaphhlbeoﬁléﬁtraﬁﬁﬂﬂ@“dﬂy @@sh§e@eﬁéﬁﬁdeFE%&oﬁbﬂgyed

t Cl d r et
bpart et e bb oG, B led B 1 Eokend¥al b fe ppRous
ker é’toﬁi’ytq}k?sﬁgéﬁf’e(éﬂdoo%‘? %FIIIuCét-lﬁ@if apdtwikl also
i ngt el @ntls) behewbdsbe: Is}eé@ctee@ teoﬂpyﬁsﬁ@e@g&%\é@

2004/ OO
gggéé%f%%%oﬁg}%%ow ﬁ}éar% \?érr EP?WB?? | %’?11 1"fﬁr‘feach
i ngPERi ¥t SWRCERIRI FPT oeturinatidns £ heent bomulmtTwkes taee

m xedly-1RelpPreEceeddell W@éaatwstzams used U#oiﬁﬁv%cbuqhﬁncol
of Iétglt}fael%gm'gﬁc | S, ener by ¢ Cogéééfc&a% %ﬁef

ners Lnt partnléles
o b THGPES) VS HEBr AN o PpAYTPEl Besfeny, Inc.
aggr egat®s yofrorai ¢ O@amid:ﬁl;&&')t_&ﬂ,eCﬁéIBI@éﬁy Odystem
aggééﬁﬁﬂfﬁingaQQHQEE&é{ﬁEQrV p%m%gngg fe'and is
aggle()gc?lrlafjteecls ?for eggrgpfert 1Cn US-A-5830960, US-A-5834577
and US-A-6248849. It comprises spherical particles
having a median particle size of about 30 pm. 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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10 are capabl e of entrapping any desired active for
del ayed release. The polyner particles will generally
be porous (i.e. these have an open structure) and

|lso typically be cross-linked, e.g. conprising

“@?%%W@ﬁ?3 pol ymeric matrix. Exanples of pol JRF&EfGE2004/000288

delivery 15 systens suitable for use in the invention
include the Poly-Trap(r) (Caralinal Health, Inc.) and
PoI Pore(r) (Antol International, Inc.) systens and,
%‘%\rat ixafuaE, they M%rlo%q?dn@@(rrr}esysf@m imhended
PoI mve%/&hanarel @Esd ca%same%rfecbﬁt@omﬁ@@{ltd cle

deh&wgg&rgy%g%gg g£r|5| %II%# %xawﬁf Ifgg%

Cr oss- pol yner and SCTi
US- W@S%%@ulasbl\e 5‘@3&1517575 Jahdh@Spmmm@evdm

conprd seibesphee), Cobr patdilless deRavh P84 aidresh al 4962133

par I [ bout 30 m The interior of the
Pof%h%ggﬁ%%%%e?ggec rises clusters of 25 small

spheres 1V\sz‘Flr@ﬁPQFl‘éet R ¢vstamedcrnges exdd o fdfor m

a potaonsleextien hgr eswéﬁo&y&@i«ea ahal Jimé\iﬂlﬂk%ﬂﬁne, or

Pol e e | to,ads

hyé%gﬁﬁhbrgégﬁggglg£%(%# I%% eﬁldgl g %%ﬂ%th%ﬁfylate

f arfid yStﬁr°CBH“p86ﬁ@l§l ® mede mhoace:e@f PR spsnch

I nV@ﬂ'GEes—lalmmeIgSéﬂeﬁlbmkyfﬁér?e&lttl @ngi%%é ae!»lﬂ'lyéc%mpounds téo
t and, ene C i met hacryl ate usin

e ssendyel ) el yagl, dhpetfecrylall

coﬁEﬁq§Qﬁﬂ?eFééd F%l¥thY%WQﬁhWQ§ﬁmeﬁahn@rqﬁ&nﬁnes are

m cfuiagyrHdatesnol POl roRadet i @h@smaﬂﬁﬁbéﬂd¥iﬂg process
e b G96808L 4, L AR 2200, RIS AL o e

tructure
cr o¥RFYGHE MR Thev iR yrarpeap fpobyhee be asizextmemeliyy
i pophid meland) hyesephobingt MO %9@4&&9&893 the surface)

PCT. 0 As a 1Les lt,. the re idea
carér%rs #/agg §§%th I‘A:'I:ﬁ:h act m\%g ]d”%\lr% Cglr%“ber of
caﬁﬁﬁPé“ﬁPnéoanbﬁIP?EW%Q@ ﬁuﬁﬁpmﬂﬁéésommqﬁuﬂhe polymer to

dehyttlr atdtriget hagskd tentPalyy bl %&trﬁ@bé’%‘mr SSp?é&JIﬁmaQIfyor

UeS A0 WIS URONUEL, NBLP 5 dases Ued AR (oL oo e
rate and maximisation of beneficial effects on the skin.

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-5955102. Loading of the active ingredient may take
place via either a one-step or two-step prccess, e.g. as
described in US-A-4690825 and US-A-5145675 respectively,
whereafter the resulting Microsponges may te 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
nethyl net hacryl ate and et hyl ene gl yco

di met hyacryl ate 10 as starting materials. The choice
‘H@”Wﬂﬁ%ﬁ?rs and cross-linkers enable differRfE¥GB004/000288
famlies of conpounds to be prepared. Wil st these

bot h consi st of porous mcrospheres their
physi cal -chem cal properties are quite different.
Furtbvdes)nore, the manufacturing process 15 used to

prOducedﬂaﬁ%ﬁégl BEOQH§E§HQ%E9@§ PE?$$éf§)%y% ems,

produce partficle size oSl @é
( vOTrHSAot Lﬂ?eacrlﬁséelau "a e’?elééﬁgnpﬁgéh%na*f-ww@f% )
andaxscﬂl/rcﬁnade:ﬁsrteayc\i\tt hgarn: dmosthenkiyptéed(umbercaf the

Varﬂ@éf 3 acg{ c@ﬁrm—:trﬁa&é’lstto@c%ﬂy a0: oL %ﬂﬁuﬂpl ymer

to 20t |ve|n redient to be entrap
SpecP YAt 9L LY tWHltél 8??%‘%/\rsbedé’§ Gt gﬁar%rﬂw diisenste
r eqamd Aok ragelaisetipat el andruixXing sdt cha dbrdeneafictisalonto

ef f e6d S | h@rh%k'cBnc%&téJ&Qﬂ{‘%% $hat gﬁﬁpﬁys@f{ Whd Rarrier ,

products of the  invention may, for_ ex be as
desBFPHett T WA ™25 GESEOREALLYSPA. AgTaoYinimising

US- Pe 4630182 5 ranid aEP- Ai @806236:t sThird | st oma exeapl g a
ant t@%&ﬁéa@lcaqq%n@féggbv@%&rel%ﬁwameﬁf OX4 (g |

formul ated in simlar manner roduct nar eted

i n TRERYSHITHIEY CRETYT atferdife epaceE r?nt%\?lbOtb“;F tife also
pr esentaappl ivciemtin dtFuokeypalnserithdehanerylsyiksin

benzoyl t n
descri beg&f( (r?(é%glrcqggaéf lnu{g; ! %g%?%? %Elﬁ{ S&’Stem may

M cPBSPOMRRRES St &i wr—ﬂ@ FRRITAik Wﬁe.eala%% dje%%lruddéw eth
US- 8y 5856109 . pdloadiragand tdrenadt isvdsicageedi @ndh nay

tak@elPu?&@e (! g%'ﬂa'E% a pne- é%&l% Ol ¢t WO 51 €Dy PFAGESS,
35 describ In US-A-46 0825 and US-A- 5145675

r esb]é%tﬁ’?ﬂergberlwﬁi@rleg?mrswreew & FPRE M P93 pfdtyes
may iheesdspemddebds byt hleicle sihee certatapiped batsﬂoic&eg:laan or

aqugegérC%éﬁ@rls\ﬁ@o%w%@@a% P%T{c‘ﬁB%Qggé{?Q%?@ -
?ase):ﬂﬁ (f\n aJvanta e o(f: t he | yneric _—

sys 27 et’h de%’l&F Bew ?%S‘f]f?a‘t ornel (@348 of—%ﬁ@

ant PBaceed i miclwrdbot &ee atat yibinc tagent @i ofmsden,

SyStemp{Es&iod | AR ution 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 antibacterizl 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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5 M crosponges) can be nmade to occur quite slowy,
conveniently with onset being triggered by di spense

and/ or application with rubbing of the formul ati ons

onto the skin. The concentration of the agent in the
WP 803 pase at any tinme may consequent |y RETIGRRO04/000288
mnimsing 10 possible irritant side-effects whil st

mai ntai ning a therapeuticallygeffective

concentration. Simlar advantages may accrue if the

t opeeabanntyhi®tdcid,s halvsver camainded unibhba slch awndy
POl YHEL1 &) A8l MAIY YS! 8MoThR.PAr 4688 O L0Er pecause
polymeric deljvery s 5 b rrposeﬁ or" a

wi defr shger d%lﬂ%ﬁreeﬂtal é,POPlﬁe 1R g Bet WaYsyheﬁefqnte be
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gel abih: Iheghalbe.of galer ea ! MR, kNG POLYRL ©
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is ﬁ.01bEal elleasatutSuah 1 ges hbes: iare cottesntirheton inl to
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but are, not I{mte to di conpressi o
di s5BFbtFHT° of® 1Rl fHAGOSPPRIRThabl y, ent rapped
ant i bact Bne alizawdtHort 2he kgsedod );i‘alrttla:gem wh$ch comprise

rel e 4 I I y

i Eie B o é“edi%af%e SR A Ry ALY, dregn

i nt 6RENEARIT 1T dr° PO FAFECHT Gtil‘?rfd‘sFé?n3\%PIWl%I’éifefhd such
on thespartitd om coefd.i cients gfrefidiaednt hbaet-erj alhat the

andporc kerat ol ¥4 1 .G agent ({and; any; 3Q,.at her .enf g ap

active ingredjents) between the polyner fgrm ngc?

15 pol HEFPRS defiTet PRV CART akfr de ©@ry Bér ml‘“P@‘F%ufsan

par timphes zorgmittng fagents shehf@asuhernioy, pPeiexings,

or ggg;ﬂggég E@gepeﬁ/g Uom‘pXEéuQ ly release sufficient of
t he agent into the carrier base during 35 storage,

di spense™3ndIorE I At PONCEY BTG HI@agticles which
t hecapeuti seathey reffrecpiongei ddliadme eyeerin aki on:of

20 age@scambfet hJ_ear{ r@'ilo% '109 a§ @%I%OE/ 8}00228@5 510% mza{g

Agen s such]C 04/ 064803 PCT

sal i ?I FREBCIRET holvEr, "Ray HOt Sifd®r§o BEch™reRiyrange
i ni Oi-al toet e(as:en3f/gorreac pcﬂ e ¢ .dekintdkr yarely shenpore
becgysfeter (i.e. the opening of the pores on the surface

of the particle) may range from 0.001 to 1 micron, e.g.

25 from 0.01 to 0.1 micron. Pore volume and, wore

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

30 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.

35 The polymeric delivery system may be made by

suspension polymerisation, preferably crosslinking

polymers such as polyolefins, for example polyethylene,
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of their different lipophilicity; it may therefore be
advant ageous to include a proportion of "free" active
5 agent in the carrier base (e.g. up to 25% w w of the
total content of the agent) to provide the required
WYoRth#ad48t3her apeuti cal |y ef fective concentr atR@NGBRICH R8s
further induce release of agent fromthe polyneric
particles (e.g. mcrosponges) 340_The dianeter of the
porous particles which conprise the polyneric
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di spempedssihius dchetdicaneter 4@sid enee wel ume) of the
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ent PEPped PR IHNE ¢ FOTdEKATRIS Ry stdRings TRy induce
pol yederse def mm;ers:)tstp@afdnmytﬁ&gumiaaby angysgensi on

20 pol )!Jé%té o0, o pu8f arabl ¥h&f<9 et%k e tﬁ%&ﬁy%@héusﬁbm

as po 0| e |ns or examnp
2004/ 064’8’63&‘%*11@26@%@9028 lbafgterlal and/ or keratolytic

agent, the porous microspheres of the polymeric delivery
system may entrap a wide range of other ingredients such

as emollients, fragrances, antioxidants, essential oils,

25 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.

30 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

35 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 ystyrene and pol ydi cycl opent adi ene; pol yacryl ate
esters, for exanple optionally al koxylated C, _10

al kyl, cycloal kyl, aryl or aral kyl esters of

pol yacrylic or polynethacrylic acids; polyvinyl
WaEsHeYYas08or exanpl e 5 pol yvi nyl acetate or REITGHA20AA000288
| aurate; polyvinyl ketones, for exanple

pol yvi nyl met hyl ketone; and_ pglyvinyl ethers, for
exanpl e pol yvi nyl propyl ether. The nost commonly
usedogross] igddfegdaddentsear 23 d¢/w>ny| ngazlenaelicﬁwance

po'¥ﬁﬁ¥f§ﬂ$a?§£%a E&‘@Hg %acr 1&%t9%¥c Tn%}vidual

di net hacr
appreti %t ejd“ﬂﬂ?tlel“ﬁé v 9@111 Bf 1] Wésgheaf Llﬂ%e
par tbchebatofortsherpohyreai ¢ weddes eippropyst 802 My, He for

var ,gd, v dgl.y d&% ARRLOB BLEALS éoe,L eellop; &Eﬁ hgoPﬁ%gvpondmg

conposi tion, ree o crosslin et e
desPFabf e IRt tIFe Falt | GLReTaY élcéJdaétiPéTa’ng/ salts such
conpsestiddsnsd i hatirathesr appldrc athioephatet her carboxyllc

forgui atdan. to A afa%%&ﬁ%ﬁx@&@?cm %?DQEBLJAQ@ L on. 9 arate or

gentle pressure, for exa
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ant oxjdants,.8ssential oils, 25 sun screens,
anti-infective, antifungal and ant | |nflannatory
agents, TROreYalires sikyabagiamess andthanseexidiant s
suchioasulatydratied Lhydr, oxy| pand solier, ButyhaF€dine,
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gallate) or tocop e oFs Opi ca
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pref)sg@bia/ e W) s angd, el i ndamycin

fornulated = at concentrations of 0. praé@nmIM/ g. being
adeﬁ?%@@bug}fﬂﬁpﬂts 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, incliude conventional
formulating ingredients selected from lipophilic base
materials (for example fatty (e.g. Cjy.3) alcohol esters
of saturated or unsaturated fatty (e.g. C,o.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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C, 058059 ad} Hfca 35 Sidhcases esYFh racinpenegten ahppinium

aci digstets) ofprsien@hsives (for example antimicrobials or
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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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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the viscosity levels.

25 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

30 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

35 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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force gels into the intake tubes of the punp. These
are al so nore cost WO 2004/064803 PCT/ GB2004/ 000288 -
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counter-irritant agents (e.g. menthol, camphér, 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 o0il, sucralfate and the like),
protectants (e.g. dimethicone, aluminium hydroxide gel,
aluminium acetate, mineral oil, cocoa butter, glycerine,
Xaolin, petrolatum, lanolin oil, peruvian balsam,
calamine, titanium dioxide, etc.), hormones (e.g.

conjugated estrogens, estriol and the like), vitamins
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First formulation Second formulation
Salicylic Aciax* Clindamycin
Clindamycin Salicylic Acigr
Benzoyl peroxide* Exrythromycin

Benzoyl peroxide* Clindamycin phosphate
Benzoyl peroxide* Tazarotene

Benzoyl peroxidex* 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
like), 30 astringents (e.g. bisnuth subgallate, zinc
oxi de, witch hazel and the Iike), wound healing

VR ENt/84E. 9. cod liver oil, shark liver oilPCT/GB2004/000288
sucralfate and the like), protectants (e.g.

di met hi cone, al um ni um hydroxjgde gel, al um ni um
acetate, mneral oil, cocoa butter, glycerine, 35

kaol i n, E;mizbgﬂalnamaxim,{ inoil, per uvi an bal sam
cal am ney, um di oxi de, et c. S, d €59
conj ugat edkglg:tgﬁ gens, estriol and t%%?}?ﬁ@ iévclltam ns
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capsaicin, methyl salicylate and t
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di cl of erreeyzoyli bapoof@n/ piroxicam ketoprofen, etc.),
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Second foiiCatiion Salicylic ACI d*2ef + faadiytt n

Retinoic Acid Antipiotic*
Retinoic Acid Benzoyl Peroxide*
Retinoic Acid Salicylic Acidx
Retinoic Acid* Antibiotic*
Retinoic Acid* Benzoyl Peroxide*
Retinoic Acid* Salicylic Acid*

* signifies 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). In these particular
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Retbﬂ@génfciﬁveﬁ%y&ﬁo%gyPSéO%éﬁﬁ%éctured 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. If
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



Retinoic Acid* Salicylic Acid* * signifies presence in
a polyneric delivery system preferably in a 30

M crosponge system Particularly preferred

conbi nations of actives for wuse in products of the
WhYBHIGHA i ncl ude: salicylic acid and cli ndEmyGR2104/000288
(e.g. clindanycin phosphate); benzoyl 35 peroxi de and
cl i ndamyci n; benzoyl peroxide.gnd salicylic acid; and
retinoic acid (or a derivativeé thereof) and an

ant iski at bﬁnﬁﬁ‘tgor/lsﬂ [ md;&;’fkéﬁhrﬂﬁ;]_el Nt d@@ﬁ%l 64l ghe VO
201 8 B2 11011288, - c i nati ons

ci 1 et OF TORe B Ty es Ray BNET apfbd o ren, Coprgtol Satkal
pr eSeRe: Fhoﬁspo$wﬁ%rﬁtTéégﬁ%e¥wf%g@ﬁqaﬁ Wﬁéﬁepably in

a Mieirnsponge $ysderczHavevesor PEeferall ¥ rit 1Wick) be
SEgergggééallﬁéfgg th¥30§@%§h ?nél beea%ntraggeg Droducts

nbi nations o0 retinoic acid or a erlvat
t heé6P) fepenere i+ menrmappedl  or- 9 f assmetdem t oget her

Wi t hpani ceﬂwﬂf)pcad:h fa@r mw_gf.r@zﬁltﬁ:ﬂj; i @r}e@enbgﬂféOWfﬂ nkles,
per i | are al so r err or

Qé gg?%ééﬁ |%%¥hﬁ%k$g hﬁ%eﬁﬁgéﬁ?ﬁba o% at?oﬁgyer
| n ﬁP@BEbtén%fO’%fh%f “ﬁ@é§éﬁtﬁai‘—h®%t¢%@%ﬁh¢ ﬁéln |

1onanuéa¢hmned bytf@&ﬂﬂaﬁrkﬁon&@@tjQﬁﬁihyl%ﬁ@%@tﬁﬁé she
gggﬁgggg ﬁ% gh@rn@g@ tical creans or gels. One
suita t dh of

Franufact ure includes the st eps of
pr epar i n§hanPaRLEDUs NESesn| desonilofd ke waser bsolsbt ein
I ngredhaenhs, deranglddlical §6hatt Ddhd oget kenhawktbnghe

hydr, LG [€ 0 en|S|n the resultin
 xEr o ana Rer Rt e EEadr R Ot e ot o MAgrad Enteal
15 (e. gemBRETHALT @74 a‘ltsa@@ﬁ?n@iﬂce%mﬁlbﬂbtal%) The

res @bbuagfcwa@mpﬂ:@elbam@aet hemndel 20 dddeliedsi nBQcEéB_elal

appr. tora of the roduct. .To use
proégg%kgggn%e pf%%%n |n5éﬁ?s a - Pat a@ﬁ(oﬁaﬁtOplc

S|wﬁFVmQE%FW%tée$%%mﬁl§Béhs@snﬁ%@@¥Kh?%§ dgymatitis,
depresskngraspUARd Adhephurger otk £d a6l akhg 28 wounds,

ZOfor@HEﬁEIogég}tglsjﬁﬂggg, 1ngectrb££é%,h%%%bu2; and the
like, 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.

25 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:

30



necessary, the patient may then mx the fornul ations

to obtain a conbination product which is applied to
the area(s) of skin to be treated. Fornul ations

di spensed fromthe products of the invention are

WP efdPetly 30 applied on a regul ar basis, fJCTEBApIGI288
once or twce daily. Al though nuch of the discussion
and exanples presented hereipgpertain to products
primarily designed for the treatnment of acne
condixbinohs. 111 Bédddoke p@hfeaﬁdéﬁsalqaylla&eA@ﬁdom'tn@;ﬁylp
SKi bl t B8, &l Lo 4Nl SLALLAT o CONSHISAL).005 .3
formilatron strategies areeuﬁ OI (:ablef1 t he
treatment of a wi de range of other V\D 2004/ 064803
PCT/-&BRBeA46 YD REBrxi-de? & otdbhn condi ti ons. For exanpl e,
sthe products of the invention may be used in treating
ot her dermatol ogi cal conditions, such as fun%al

i nf SCFPORStvarious dermatitis (e.d ¥credah
psoriasis and the |like), 5 rosacea, nelasma (chl oasma)
and ,al ogg%glzeﬁyq@tpgroducts al so find. use in

non- nmedi cal cosmetic, applications such as in
tredti nBl%?abll"‘%sFé?ﬁpf ng wrinkl es, i P t%eat i ng rough
10 ski nB,. hipes prgrenteld spots (e.d. i verso spots) and
ot hqr ”@Qh@f@aﬁ;@tﬁé&‘%&fo aging skin, 1Q cellulite,
stretch in pronoting or suppressing
hai r° -gr B#fH? 1enfle HHoducts herein destri%ed may al so be
used.i nAltaeabimg der mat ol ogi cal condiztd ons and
condi ti@osy @df ecting mucosal surfaceg(e.g. skin &
mucosal & oral 15 nenbr anes) and its appendl ces, such
15as 8pselBb?ol 13Tt tiS9Bar bae, fungdl®-infecti ons,
bactoer i akopymmtqml viral infectizong, allergic
and/@r atopig, dermatitis (eczenm) as seborrheic
derrratltls di aper rash and the |iKe, condit-ions
rel ated Ve hoithds, 20 burns, sports 4-§%ries, insect
bi t é8,. Dunbtiticand t he Iike as yeld.oms i nf ecti ous

2oand1@°nBéQ%§§i'§é&% ﬁgﬂ%mgﬁa?ﬁgfeq' 1 g skin &

mucosal ranes 0 ared such as
vul Vitti SePHA a5 s and the like, 1.00

Preparation:

25 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.

30 4. Add component 14 with mixing.

3% Salicylic Acid Lotion:

Component % by weight
35
1. Deionized Water 9.71

2. Disodium EDTA 0.05
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and henorrhoidal conditions. 25 The contents of all
publications, patents or otherw se, nentioned
her ei nbefore are herein incorporated by reference.
The invention will now be described in nore detail by
WS EI¥ e fol | owi ng non-1imting Exanpl es: PSA/GRN04/000283
2004/ 064803 PCT/ GB2004/ 000288 - 29 Exanmple 1 -
Benzoyl Peroxide/ Salicylic Acggl Lotion in Double
Contai ner (Standard Strength Fornul ati on) 5% Benzoyl
Per dxi deldotiegr Ge3 Conponent % by websght 1.
Dei @ni Z@grgéﬁxae(r p§G624go Di sodi um EDFA,§. 05 10 3. Al oe
Verg Geg%a%%h 1 _ Carbowax PEG 1450 6.00 5. Panthenol
SOP’0 STRY affoin 0.10 7. GerfmBen Il 1.00 15 B.
Ani gel Zbhamgoisoln. 50.0 9. Propyl eneod ycol 5.00
10. 7Br il @e 3@ 1 11 Tween 80 2.50, 32. Dinethicone
6. OQ 20A13 B g Pe oxi de Entraprrent 11. 63 14.
Sepr gel @(ﬁ:ell Prépafation: , 25°%:°Disperse
conﬁonel?ﬁopyhermed@mpéed wat er and addo conponents 3,
4 o . aglalrgij() vvlth m xi ng. 2. Prepage 8 prem x of
dd .to above wth mxing. 3. Add
R:ggnen?]sl Cth sl ow mixing. , 804, Add conponent

14 We t hTwesa rﬁi@. 3% Salicylic Acid Lot 5on: Conponent %
by vei ghmethicone 6.00

14. Salicyclic Acid Entrapment 95.54

15. Sepigel 305 1.30

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 9-14 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 2 - Benzoyl Peroxide/Salicylic Acid Lotion in

Double Container (Extra Strength Formulation)
7% Benzoyl Peroxide Lotion:
Component % by weight

1. Deionized Water 4.05

2. Disocdium EDTA 0.05



10

15

20

35 1. Deionized Water 9.71 2. D sodium EDTA 0.05 WO
2004/ 064803 PCT/ GB2004/ 000288 - 30 3. Aloe Vera Cel
2.50 4. Carbowax PEG 1450 6.00 5. Panthenol 50P 0. 30
6. Allantoin 0.10 5 7. Germaben Il 1.00 8. Amigel 3%

WRFI4451893 50.0 9. Propylene A ycol 5.00 1GCTGAER2LM0288

5.50 11. Salicylic Acid 0.50 10 12. Tween 80 2.50
13. Dinethicone 6.00 14. Saljcyclic Acid Entrapnent
9.54 15. Sepigel 305 1.30 15 Preparation: 1.

D Sper ddoeoifpopedel 2 in dei oni sed wat®r and add

componentsoaaxdprr8.16@nd 7 with mgl(gfg 2. Prepare a
pr%m' XPQf t%ong?nent 8 and acid to above 20 with

i xingZ23 " Add  cofponents 9-14 wit hOstbw ni xing. 4.
Add¢ -coApdmpenbint5 with m xi ng. The Benzoyl Peroxi de and
Sali cyldeemlsid ornul ations are 25; syibsequently
traanf %nr.ed t9,a dual -chanber dispense system such as
that déSe¢FThbed®i ALEP:N0644129 whi chnhy be provi ded
w tth aPsepvabhe €apcals herein described. Exanple 2 -
BenaqykRPerexi de/ Salicylic Acid Lotiosyin 30 Double

Cont ai ner ra Strength Formul ation 7% Benzoyl
Pe:lglx'i ggeﬁéfgén: Conponent % by vve;i{:;h% % 35 1.

Deiléni PageVatepnd. 05 2. Di sodi um EDIX 0. 05

13. Benzoyl Peroxide Entrapment 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. Deilonized Water 5.6751
2. Disodium EDTA 0.05
3. Aloe Vera Cel 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



WD 211114/ 064803 PCT/ GB20114/000288 - 31 3. Aloe

Vera Gel 2.50 r 4. Carbowax PEG 1450 6.00 5.

Pant henol 502 0.30 6. Allantoin 0.10 5 7. Germaben 11
Ami gel 3% Ag. Soln. 50.0 9. Propylene G ycol

Wé’ ’fi@)‘“'(’i’tﬁf‘ Briz-30 5.50 11. Tween 80 2.50 1FCTAB2004/000288

Di met hi cone 6.00 13. Benzoyl Peroxide Entrapnent

16.30 14. Sepigel 305 1.00. f¥eparation: 15 1.

Di sperse conmponent 2 in deionised water and add

conpbnenexn3go4, 5, 6 and 7 with m xi BY. 2. Prepare a

pre{@'xip‘-L £erpanent 8 and add to abgvg, with nixing.

. conmponents _9-13 with slow mxing. 4. Add
conbonegrﬂl*ﬂt’c\}wi:h;‘ﬁ%‘il RS A0°S4l i cyFPe*Aci d Loti on:
Conponedupigedy 3@ei ght 1. Dei oni zediWaber 5.6751 2.

Di 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. 1B-SBAT3EdPREhen |11 1.00 8. Amigel 3% Ag. Soln. 50.0
9. Propylene @ycol 5.00 10. Briz-30 5.50 11.

Sal{ cyl i Aehde0cafp YL 2004/:064803 ,PCTA GRZ004/ Q01 1238
components 3, 4, 5, 6 and 7 with mixing.
2. Prepare a premix of componeﬁt 8 and add to above
with mixing.
3. Add components 9-14 with slow mixing.

4. Add compeonent 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. Deilonized 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



- 32 12. Tween 80 2.50 13. D nethicone 6.00 14.
Salicyclic Acid Entrapnent 13.40 15. Sepigel 305 1.50
Preparati on: 1. Disperse conponent 2 in deionised
er and add conponents 3, 4, 5 6 and 7 with
Wrﬂ %i’f’ﬂ‘&*”"% Prepare a premx of conponent 8 dfd/Giath+ip2ss
above wth mxing. 3. Add conponents 9-14 with sl ow
m xi ng. 4. Add conponent 15 wkth m xi ng. The Benzoyl
Peroxi de and Salicylic Acid Fornul ations are
subsequéntdry g0 ansferred to a dual - chamber di spense
system sugd-1@s-dat described in EP-Aq Q644129 whi ch
may _ be [oy I ded with a suitable cap ‘as herein

descii bgg ERAN 3 rEPEPPhdanyci n 5+ 5Benzoyl Per oxi de
(or 1Sal Peylgel i d or Retinoic Acid). 3botion in Double
Cont ai ner 2% O i ndanycin Lotion (Entrapped): Conponent
ob vvelght 1. Deionized Water 13.89 2. Disodi um EDTA
0. 05-=82 Vera Gel 2.50 4. Carbowax PEG 1450 6.00
5. Panthenol 50P 0.30 6. Allantoin 0.10 7. Gernmaben

G yeol 50T T0 B a0 s 5D, AT ar Ry n B s o

211 GATBRAS P’C'T/”-(;Bfllfm}ﬂ@ﬂﬂlltz‘agllxmgs 12. Tween
80 2..50 PApardd reetdreromeob. 86mpdrkntClai pa@mpdbinto above

Ent rapaenix b, p3 15. Sepigel 305 1.30
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 suiltable 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. Panthencl 50P 0.20

6. Allantoin 0.10

7. Germsben II 1.00

8. Amigel 3% Ag. Soln. 50.0



Prenaration: 1. Di sperse conmponent 2 in deionized

wat er and add conponents 3, 4, 5, 6 and 7 with

m xing. 2. Prepare a prem x of conponent 8 and add to
above wth mxing. 3. Add conponents 9-14 with sl ow
YR XPHY8934. Add conponent 15 with nixing. TRET/GB2004/000288
dindanycin formul ation may be used in conbi nation

wi th any of the Benzoyl Peroxjde and Salicylic Acid
formul ati ons according to Exanples 1 and 2 or with a
0. 0b. WroRetlenei elAedbd formul ati on.sTdhe conponents are
presentgd i g,a dual -chanber di spensg sé/stem such as
th? " described in EP-A-0644129 and whi ch may be

pr ovi déd JRFERY A" sui t abl e cap as hefe?h descri bed.
Exanpl ervden €bi ndanyci n + Benzoyl Persxide (or

Sal jcyld. oy r Retinoic Acid) Lgtion in Double
Con%%lyr?el?n%@?%p?%danyci n Lotion (Frgéb% i ndamyci n):
ConbbneiPigsby3fei ght 1. Deioni zed*Viéter 17.75 2.

D sodi um EDTA 0.05 3. Aloe Vera CGel 2.50 4. Carbowax
PE s00. 5. Panthenol 50P 0.30 6. Allantoin

0. %l]e ; aerggr{aben Il 1.00 8. Anmigel 3% Ag. Soln. 50.0
WO 2004/ 064803 PCT/ GB2004/ 000288 - 34 9. Propyl ene
d yrol RiGPerse dOmpBidrz: 30 im G 1iohised watdameridn add00

12. . JyeenB8Q 2.50  43.5 Dipethigene, 5,00, 14. Sepi gel
305 1.30 Preparation; 1. Di'spéerse conponent 2 in
dei oni sEFRAEEr 2apBeRHy ©f component 8 and add to above

with mixing.
3. 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
Retincic 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
Selicylic 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



conmponents 3, 4, 5 6 and 7 with mxing. 2. Prepare a
prem x of conponent 8 and add to above w th m xing.
3. Add conponents 9-13 with slow m xing. 4. Add
conponent 14 with m xing. The Cindanycin formul ation
W P8 ded in conbination with any of the PEE{ZRY4000288
Peroxi de and Salicylic Acid formulations according to
ExanplLes 1 and 2 or with a _0305_wt % Retinoic Acid
formul ati on. The conponents are presented in a
dualechantresd dics pensebsyst €bd Uy aset hahtrfessdi bed
in EP; A-0p44 ' ) rovided with .
A T S i i M i R
aci g oRPbh FBMRIMEEF oL nEle et a3 epacedt byt the formula
substitdthery Ret ibeomadAcid dakdlaee cetat henoSad igylic
Aci ¢ % Sl |- iicC ] [ Exanpl e. 1
gnéfle&n@m_%/‘.?atlo ¢¥6s! ﬁﬁ_lr%} Lot gﬁtg%%?eﬁl%?i i

(hereinafter_referred to as erence nE)e.'

TheVattive PhdrEdRent "ot 2rihdwmpelaRéeR noflee Attt of

wi t h. 2% totallddrcenbrat toredfd 2Uivhisho w0l ghbeyiic

di | nted abdt&n Mg Vet Lhe nt an

di s ens%n%, annd m Xi na t%@o %i@a%%h%gggigg?ﬁ%%ﬁ%%g Lor

fi nal'® cohcentT&tS-on. 1/5 of this amount (i.e. 0.2/5 =

0.04% would be substituted for the 'free' form of

Sal pe¥! ¥ G- A 4 1Lt he, L ef e fornulation an e .

renmi ning 4/ 5 of 0. ggﬁ/g??%&%cfg%%e%ﬁ?al%%s 9 ddtinoic

' entTHPpRHE 291§ -GBPAI n 30ME et dpRefit tovrU AL Bres the

0. 5886Retd oilatAchnd YWD RUDHOEABQ3 BCTLEB20044H04)258

- 3cdouhd neediit g bg, substit faor the 'entrapped

Sal iH%I)l/I I C Aci'd%ilngrtégflén%%fn Iﬁ]eggrg grlé‘—ﬁ%leo s T o

f or nti Gt 3RRED %P%&EFG: adj ustment of the water content

of the formula would need to be nmade to take the

total anrpunt.gf in | t 0% _For a

non-ent [ apped or " ? %égéce%%résj%&?%o% g? he™ Ret§ not &R itg

f or APAE 16, "t RENEST BPeBiLi PHrshuibobe damystiing ddom

di relee | ypimitto drhesSaht Lyl | dhaAGitdx ehéosof Al 3 aNd he

the Eroadjdst nen - the.difference.  For

forsa?%g_?e%ui ring f‘tcz)fv\%?elcsro(r%{:oé:ntllrlgltlgg%st%fetr}ﬁetqlnscﬁlgsed
emboaiments. Those of ordinary skill in the art could
readily produce other combinations of actives suitable

for use with the dispensing system herein described.



Acid such as 0.075% 0.05% and 0.01%total active, the
sane cal cul ati ons should be carried out taking into
account the dilution, entrapment and ratio of 'free'
to 'entrapped' product. It will be appreciated that
the invention can be enbodied :Hw ot her specific flgdnd WISE
W t hout departing from the spitit  or essenti al

charagigﬁghereof and that the scope of the invention
is not Trmted to the disclosed enbodinents. Those of

ordinary skill in the art could readily produce other

conbi hat i asra ipses,,SUlt.gble for use with the
di spepsi a§ stem %%/lg%r% gg‘si?PF bETEME Y iQY DrAESEL 3bmprising
Clainms: 1. ﬁﬁ%?‘?%@@&th@aﬁnanddMn&Q:&Iﬁtaiiﬁigboduct
conpri¥migationstfandopeeada @il M8 1a . ; _
| ngr edieartinCOM @igldag o f oL oyl at 1 ons ¥t FofPcal patient,
adm 3Lt oh. 10 a Egi;i enr, Th e QTRISamgaps odieteby said
i ncl udes st or age AhFafeikRieey sspiatatkoymylabions are
mai ntdiCREBSRepmastbley pitlorat hedisp %@%ﬁf Lﬁgﬁéhqe%r%‘g h ig
di spépsmubeaitndMiioC Be DY L1 | formul ati 8a

S &{gaggngead %sr,c’m ERafaBteragre dudans,

di s m sai,d storadge nMea

t halto @'E??Qg{]&;i&e%‘éni ﬁﬁ?"ed? ontan pcativel £AGEe @enof; 53, 0

f or nhPAEE ARe iof eemtlafowmhMitiiving as BGLYIRLC .delivery

syst ped posmird Siengveey Odis ) %géggﬁgé‘?gﬁﬁ‘b‘;ﬁiﬁ) a

bot hpf+ s&i | l ati,ons conprr t @plymer
ereES SUTVAD i o Badny fotmmane o

e AR5, SBIT Fe Medest havind Absgk L0 ol AL TS

i popni . C21 siffag :
\/\herg’rﬁpnlﬁéicwtgcosi ties of said fornul aa{#&%sﬁgme: pFpSame
the range 5,000 to 30,000 cps. 3. A product as

claigred ipn _cl (gliém 1 or claim2 wherein said

fornul ati ohs eath Yorrtsedatmecisincar vhekehasehe 4

A proffoEihses|of redd fomnyl 9Pkt LleAisIB, 1,10 3

whetei Boanoacépse i ngredient in at | east one oFP%%Hi%y 000
formul ations is contained within a M crosponge

del 5\{er?/re system S. A product as clainmed in any one

of Clali RIRPck as claimed in claim 1 or claim 2 wherein

4. A product as claimed ip any one of claims 1 to 3
o

wherein an active ingredient in at least on
formulations is contained within g Mi
System.

e of gaid
Crosponge delivery

s. A product as claimed in any one of claims 1 to 2

wherein the dispense means are such as to permit

dispense of said formulations in cont

e rollable relative

equipped with a dispense valve

» Said valves bej
operable by adjacently dispose o

d actuators.

AMENDED SHEET



wherei n the di spense neans are such as to permt

di spense of said fornmulations in controllable relative
anounts. 6. A product as clained in any preceding
claimwherein the storage neans conprise side-by-3$pdp WISE
chanbers each equipped with a dispense valve, said

val ves being operable by adja gptly di sposed

actuators. AVMENDED SHEET LLOY SE 37 7. A product

as clainmed in any one of clains 1 to 5 wherein the
storage neans conprise a unit dose pouch having

separat e paprsdictr sachabeedudmtargnond. oA PLouEt] 3% 5

2 ottt g tsy Aes AT AT Sl o

& te I'spense_sal d
f or M%Y#Wn?eg%‘p%{:reaﬁ’élrg.s §ox seahn doEmudatEPmi ned in
any of the preceding clains wherein the first

formugati @npisadit aRURIUSLOPIF %Jngt SE.egﬁé orgzlgl ding claims

carrier base contai ning an anti bacteri /or

ker at BISHTE SBertSRFESFpBFARR PEHPFAR AR el itpenEs §ald
M cr ofpangderides isamaratesyem whi ch conpri ses porous

pol ymer particles and the second fornmulation is an

aqueops carri ase having.substanti.a t he sane .
Iipop%iligiP§géW%fé§hféFﬁPn% %#t%ﬁﬁ SglL%%t??ﬁ?ﬁéiﬁg fgaims
A pr otheitelasthe of st FRTERERARIIN \WHepBi ATYEPWS topical
kler at otednl @ragentcdrxrixl Bhb&OtdhtainiAgpandast iRfcterial
cl ai ; 0 ret-i nai
R AN i %%%P i po AL e s i
ant i bR tser MAFTARRANIS s ISARYERY | Y SLEP VBT CRNCIIRERSE

per oxpekeus] 8ol Pmegr qaurtticass chnd e sacohdi feoduidtaoa As
sai 3 az@rélﬁl@bfis PE4Exi € base bRACINY sﬁﬁbﬁéhﬁfalﬂaﬂmtré same
pr odu Gl al : | . r.ein
0o d SRR S EEY ol B aRhide U BpRoht bl R,
tetracycline. 15. A product as clained in claim14

wher er®. sai groduct as claimed in claim S wherein said

keratolytic agent is a retinoid.

11. A product as claimed in claim 10 wherein said
retinoid is retinoic acid.

12. A product as claimed in claim 9 wherein said
antibacterial agent 1s salicylic acid or an organic
peroxide.

13. A product as claimed in claim 12 wherein said
organic peroxide is benzoyl peroxide.

14. A product as claimed in any of claims 9 to 13
wherein said antibiotic is erythromyein, clindamyein or

a tetracycline.

15. A product as claimed in claim 14 wherein said
antibacterial agent is benzoyl peroxide and said
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anti bacterial agent is benzoyl peroxide and said
AMENDED SHEET LLOYD WSE antibiotic is clindamycin.
16. A product as clainmed in any of clains 9 to 15
wherein said topical antibiotic is contained w thin_goypwsg
polymeric (e.g. Mcrosponge) delivery system which
conpri ses porous polynmer particles. 17. A product as
claimed in any one of clainms 1 o 8 which conprises
as active ingredients an anti-flnhgal agent and a
retinoi east one of which is incorporated into
a ponﬁ%}lgg?élc LSVPPGEBETHE)  delivery system which
conprises porous polymer particles. 18. A product as

cl ai medié.n Bl@iomad7? asheleimed h@i aﬁ{,l ot f gg(ag gaggnasl s

undeci | z n|t
ket oconggg?éﬁ.%aggnaﬁ%gi‘ 8{' J'arréio’rse c&ﬁaaﬂf-’éi )vuth:.n a

reti noiRF-7E%i% HEr 9t é”liFﬁ%?P?i’rgcﬁ effhblegyaeysheml 9hidh
pr oductcoapTrEsasi pedousm rahyremeagticlai.ns 1 to 8 which
conprises as active ingredients a depignenting agent

(e.g. hydro olLyti el g.

sal i cyljc ﬂ?:igﬂ@é gls.%dgeﬁiéﬁgfﬁ 8? "% o
*i ncor pora Aty é‘sp%‘l’ 189(%d=§ntm 641 anRvdnfeygal

del i verdgesysindna y#tiiclidorl ilsest poreows palginee

parti cligsor@fatAdpimdueat psism@lrdt Nedl. g .NMaBYo 8

cl ai ms ghite i Gh r i ients a
depi gn%gliw(g? §3€nt ;%g@igér §n%§%%%90¥?é%§§e of
whi ch |ncorporated into a polyneric (e.g.

M cr osponge) delivery system whi ch conpri ses- porous

pol ymerd8.pak torolest a2]cladingdoductlamise @l akmemhinntkd airB; -
ﬁodWhl dﬁzgax tdehe g@maaé@ﬁ%nacceela Ceéksﬁ&ldie Podke ox
ydrocentigane. x |na one. Q
clains 1 n%% \ %EEE% gzg tro;é"az fcpd the
conpr | se§ as ac il gf"'é P&t 8° & HIPEE R4 0i d

15. A product as claimed in any one of claims 1 to 8
which comprises as active ingredients a depigmenting
agent (e.g. hydroquinone) and a keratolytic agent (e.g.
salicylic acid), at least one of which is incorporated
into a polymeric (e.g. Microsponge) delivery system
which comprises porous polymer particles.

20. A product as claimed in any one of claims 1 to 8
which comprises as active ingredients a deplgmenting
agent and a retinoid, at least one of which is
incorporated into a polymeriec (e.g. Microsponge)
delivery system which comprises porous polymer
particles.

21. A product as claimed in claim 2¢ which further
comprises a corticosteroid, e.g. hydrocortizone.

22. A product as claimed in any one of claims 1 to 8§
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(e.g. hydrocortisone) and a retinoid (e.g. retinol),

at | east one of which is incorporated into a

polymeric (e.g. M crosponge) delivery system which

conpri ses porous polynmer particles. 23. A product d4£0YDWISE

claimed in any one of clains 1 to 8 which conprises

as active ingredients a hair growth pronoter (e.g.
mnoxidil) and a retinoid (e.g, retinal) or other
keratol ytic agent, at |east one2of which is

incorporated into a polyneric (e.g. M crosponge)

del i vehychyeomepiens G3F GERDY P sERIFFEYIENSS pd| Sarsp costerold
parti gkes. mAiroAoptDgurd) afdchaidmmoin aa)y Ofrethfol), at
rece cl ai i 4 se

For mr St o, B8 (] 87408k foo il £, SE et

formu I OnS have subst an

cont el -9 231icKosPERRRY 984 1¥ERY PR YRChfcorpEises

pr ecegbnguL Ippilymer Whergiciesai d first and second
formul ati ons have substantially the sane viscosity.
26. A_product as clained.in.an recedin | gi m
conpr 281 ng® MFCEVERaRE t lﬁ@?iﬁ% gF@ﬁi%Eté%gﬂFaFnFﬁga
f or ruwhiCoreprpiriiess dpraniivei dngreasiicond & dahn grpshh

t hi r d ph-ghstd At (el @iko:idi0) LARIL deradsidi & .lgat kedihol)
a Palieilnc! 9Qsh0Bl, Vid oBhe! a0 JIRARS MO B BAC s
of sard frormu atLon§ I'S ?epara el y mai ntai ned prior
to diSpemREatfeiBrn ¥ PPIXReELE Ve I nlr 0BT n at

| east dedireexy sysitdmf@rial goMpnises pooouai PeY™MSTt hin a

pol ynepires ~gfel i very system conprising porous polymer
particles and (ii) all of said fornul ations conprise

wat er - based carrier bases having substantially the .
same 2 pobMRTIRIcty 28 XFalNeE; SHUEEY £F EPA| FRRFGHRgnGlains
pr ecedinegetih asaiidMtiicht aehpecssd fowmdiatdens have

mul ti -eRAper ; i NPeRs es s Laker AVEINRER . SHEET LLOYD
WSE -40 provided with an actuator which causes

di spense of said formnulations from one_ or NOr € g claims
(pr ef @Pabl § BEIAUFtaPFt §Ha1cy 10070995 Fhgspreceding clal
char actheresedsaid tRiget sand sepondnfegmlations have

gubstantially the same viscosity.

26. A product as claimed in any preceding claim
comprising more than two activée ingredient-containing
formulations (first formalation, second formalatiom,
third formulation, etc.) for topical administration to a
patient, together with storage means whereby each of
said formulations is separately wmaintained prior to
diepense, wherein (i) an active ingredient in at least
cne of said formulations is contained within a polymeric
delivery system comprising porous polymer particles and
{ii) 2ll of said formulations comprise water-based
carrier bases having substantially the same
lipophilicity.

27. A product as claimed in any preceding claim which
comprises a dual or multi-chamber dispense system
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further provided with a closure which prevents
depression of said actuator. 28. A product as clained
in claim?27 wherein said closure is adapted to cover

or seal the orifice(s) of the dispenser. 29. A
product as claimed in claim28 wherein said cl osurE“OYDV\”SE

is provided with one or nore, _prq%fgrably two or nore,
e.g. two, protrusions which are conplenentary in

shape greviakd @fd;f 'a%egbt{i\ygglgEghing%Euses dispense of said

fo i
mulations from one or more (preferabl'y a plurality
e.qg. i i .
: gthz) orifices, characterised in that gaig system i;
ur 1 i
®r provided with a closure which prevents
depression of said actuator, -

28. i ]
A product as claimed in claim 27 wherein said

pt .

29. A product as claimed in claim 28 whereip said
closure is provided with One or more, preferably two o
| r

m i i
Ore, e.g. two, protrusions which are complementary in
shape to said orifices, |
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