WO 03/ 009877 PCT/ GB02/ 03387 TOPI CAL PHARMACEUTI CAL FORMULATI ON The present
invention relates to silicone based conpositions, a nethod of
manuf act uwiorig/osasch conpositions 5 and the use of such coPEEERI2OBES7I N

medi cine. In particular, although not exclusively, the present invention
provi des a silicone based wound dressing conprising a pharnmaceuti cal
active agent for the curative and/or prophylactic treatnent of a nedi cal

condition. 10 Danmge t Ki r l.e injury or
surgery, may produce m%|%%% |Fﬁl§ﬂﬂ§§&°&%f ection by
pat hogens, such as viruses and bacteria. Suitably, it may be necessary to

treat such wounds with 15 one or nore pharmaceutical active agents, such as
an antibi 8hiec, @REsefts al igWerbiodnt i FEAGEESconpBUNPEiHL¢PrRe hdprsed
alleviatin evient| ng, i "NeJaPo) oqg%qﬁﬂg

phar maceut %8%%Og:ﬁ%ﬁ\%§dg%nt@é%%/a béf Igg%ﬁﬁﬁ‘gﬁé?gggbéh% ious r o{}fjéosl}s such
as oralsor ahdpi cate 20uadm bifst =atdlon, composht i @aai niat r ateddreiefe .t helmcti ve

agent represents _a convenient and effective node of administration for
e pat| enPETRHIGE pRAFRREEH | CBPEqel SXRUUBEERY for MRS | HESIGHE | b

del i vering;a-iheriapeut peoefdast i ¥e amuntoRf apdidd t @odnd argedsdissue by
topical admnistration are known, the universal applicability of these

f or mul at i ogsmpritsicwt @ plpaErmdcantiicalargetivesegensi for itheauraulve a
wound, may e restri%1 easons. ari..cul ar, 30

ro tad for %rnurt]:%er Ofogr edic I1n ondit
t opi cal ph&Mh 5@h§1c§13§fgﬁéfat|§ﬁé F 5§ PEESR SRS RI at i ons so
that ajg herapeutic effective anount of the pharmaceutical active agent is
delivered to the target tissue (for exanpl.e wounds, cuts or skin |esions)
whi | st Damage to~ the skin, for example produced by injury or
surgery, may produce wounds which are susceptible. to
infection by pathogens, such as viruses and bacteria.
Suitably, it may be necessary to treat such wounds with
15 one or more pharmaceutical active agents, such as an
antibiotic, anti-viral and/or antifungal compound in the
hope of alleviating or preventing infection of the wound.
Although such pharmaceutical active agents may be
administered by various routes, such as oral or topical
20 administration, topical administration of the active agent

represents a convenient and effective mode of

administration for the patient.

Although, pharmaceutical gel and cream formulations for
25 delivering a therapeutic effective amount of a drug to a
target tissue by topical administration are known, the
universal applicability of these formulations to treat a
particular target tissue site, in particular a wound, may
be restricted for a number of reasons. In particular,
30 topical pharmaceutical preparations may require complex
formulations so that a therapeutic effective amount of the
pharmaceutical active agent is delivered to the target

tissue (for example wounds, cuts or skin lesions) whilst
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CONFI RVATI ON COPY WD 03/009877 PCT/ GB02/ 03387 2 m nim sing undesirable
side effects, such as irritation of the skin and nucosa. Conpl ex
formul at iwo930e987al so be required to prevent degradati onPcofi/GBoe/0zasti ve
agent in the fornulation and/or mnimse physical instability of the 5
formulation itself (e.g. separation of the conponent parts, thickening
preci pitation/aggl oneri zation of the active agent). Such problens nay be

further enhanced when_ _t.he.phatnmaceutic active agent i,s a.sqlid that is
substantiaWF§lPﬁS§8ﬁUHpgeﬁﬁgégzﬁnﬁlp a %EEE%FVCEPC o 8 1NN i%rs etc.
Sui tably, sueh seind fiwmr maeskhi catomaTék Ve RGRINE IIHHE NREESShlabe be

particularly conplex formulations. A still further potential problemwth
known t opFEaMRipker FecPFEVERE PSEFaPatiions ofhitdle Refivendsenthem the

unsui t abl e l.icat i : S ki.n | esi. S
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t he norsral fommuietiesponseediid (ehegy magpalrandgpat hdgenhe Swdnpasent
bacteria, to evolve, ,atound the barriers which they provide. 20 In addition
Lo the || KBRFRSod GPiCHFAEon PrASHRIE 3 FHEIRRTRTIPHIOR F | iRy or
surgery maycphQaUGRIESRI!.S Sudks b dmd e@&;ﬂ%ét FRgthBe @mmginaly tyssue.
Such scars are typically undesirable as they may create enbarrassing
cosnetic pEbBl epbagn@censisadr ecsive t woendl | o agks sHd D5 thatet iiohal ity

of nor mal ﬁ' : npl th of, _touch may be dininisﬁgd r
conpl et el yg %gFaggéaﬁggk sfejrcl)ts g?r];@gf%rm%erecc%“éo calpl}a}]:sr%a emjl Jr?él
uni nj wred disasats/Sartrably, eacwognd teassi Reichdaplidd phamdeaat FLvent
and/ or aneliorate scar formation may be,apglied to the 30 target tissue or
scar , resp@EFFV@I y_agents may necessitate particularly complex
formulations. A still further potential problem with known
topical pharmaceutical formulations which may render them
unsuitable for application to a wound, such as skin lesion
15 or cut, is that such formulations may prevent normal skin
function, they may suppress the normal immune response and
they may allow pathogens, such, as bacteria, to evolve

around the barriers which they provide.

20 In addition to the likelihood of infection, damage to the
skin produced by injury or surgery may produce scars
instead of regenerating the original tissue. Such scars
are typically undesirable as they may create embarrassing
cosmetic problems and the scar tissue typically lacks the

25 functionality of normal skin. For example, the sense of
touch may be diminished or completely lost and weak spots
may form where the scar tissue Jjoins uhinjured tissue.
Suitably, a wound dressing adapted to reduce, prevent
and/or ameliorate scar formation may be applied to the

30 target tissue or scar, respectively.

Typically, treatment regimes for reducing or preventing

infection of a wound include the application of an



Typically, treatment reginmes for reducing or preventing infection of a
wound i nclude the application of an WD 03/009877 PCT/ GB02/ 03387 3

ant i bi ot iwofoateshiati on, for exanpl e an antibiotic oi nt mre®CI/GR9205887 wound
foll owed by the application of a covering, such as a bandage, to enhance
contact of the ointment around the wound. Suitably, these coverings may 5
i ncl ude an adhesive for retaining the covering in position. Unfortunately,

t he presence of. an, adhesi ve ., _cause. an al |l ergi-c reaction_whi my
negati vel yalé'?fkéjc?tfﬂe %Jé‘f‘ﬁlﬂ%%p‘?%’ces?orlo Ieﬁ{aSE’c}eer t 6 pr e\?gﬁ,?bgrgtggduce
infection gnekmeEnscaro foReEBbLAAGOTEA 1Wwead by theusialjcatderssaf yat 0
apply a separate pharnmaceutical active agent, such as an antibiotic

oi ntnent, evieThegeaftusth aagowndoareage ngter SRIRREE nGMESGneR t EPPeduce
or prevent scgrﬁe%g;g%t&u%r& A 45, {11?5’! e\%g‘ss_?ggﬁteg% éhcéngiltl{]Eat'n nt

met hods i sCtha regi me i nvolrves t e applircatton of the

antibi of i cidelhosedaby tdéhsepas at foapplretatindngof tthe wouedidgesdinng or

covering. Suitably, if it is ril:e essar to a%q(leg a_further, ampunt of the
S

phar maceutPRE thett v OGRS/t HelSwoRhge Ste, 21 hafAERLY Go Ry
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I nconveniently, this may ™ not only reduce patient —conpliance but may
inflict funehbindapugeees-.the injured tissue and further pain to the
patient. 25 The present invention therefore seeks to provide inproved
conposi tions suitable for application to a target tissue site, in
partici arrp ter@et ttesusrevégtthat ideduce suscRpitiive temdyatrhogesirc
i nfection and/or scarring, L
formation of a wound it is usually necessary to apply a
separate pharmaceutical active agent, such as an
antibiotic ointment, and thereafter a wound dressing or
covering designed to reduce or prevent scar formation. A
15 problem associated with such treatment methods is that the
regime involves two steps; - the application of the
antibiotic followed by the separate application of the
wound dressing or covering. Suitably, if it is necessary
to apply a further amount of the pharmaceutical active
20 agent to the wounded tissue, then the wound dressing will
have to be removed and the above two steps repeated.
Inconveniently, this may not only reduce patient
compliance but may inflict further damage to the injured
tissue and further pain to the patient.
25
The present invention therefore seeks to provide improved
compositions suitable for application to a target tissue
gsite, in particular a target tissue site that it is

susceptible to pathogenic infection and/or scarring,

30 especially to a skin lesion or wound.

According to a first aspect, the present invention

provides a composition comprising a non-volatile silicone



30 especially to a skin lesion or wound. According to a first aspect, the
present invention provides a conposition conprising a non-volatile

sil i cone WO 038/BOD877 PCT/ GB02/03387 4 fluid in adm xt ur @CRGHBY2/08382d
silica, and a pharmaceutical active agent. Such a conposition is referred
to hereinafter as the conposition of the present invention. 5 Suitably,
the conposition of the present invention seeks to solve the aforenentioned

techni cal problens associated wth treathg a wound. IQF$articuLar, t he
m xture of fiHad Aona@BLETUre ¥ithcdhded §idl5Ad P&ﬁe&-§1 TTAGE TR L

conposi t| Oﬁc%fivtehe.a% Nt iyanti gn EynRedi 3o SYkt ablerdPryghi dee to
permt a therapeutic effective anmount of “the pharmaceutical active agent
to be del i herednbdtamdasr ¢hei netpbgisivar gét thespuessinte ifiveatioki.n | esi on
or cut). Suitably, the pharmaceutical active agent does not degrade and
typically exhibits physical stability in the 15 conposition of the present

invention. sheka813)Pltthe t BEMpEOTROHENLE afhet her €osmOSihiventivy nodeksepar at e
and the pharmaceutical active agent nag not precipitate/ aggl oneri ze.
13

Sui tably, tRe asdivisosie onferentiprederechnienti BHOBIENHASIAGAT an
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thereby mnim'sing a gi c reactions I Ch may negative effect the
heal i ng pr eaegessolStillabl yiltkeneonfdsiitd oandf tfhemegr esdritidanveint i dthe s dual
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Consequently, the conposition of the present invention enables a
pharmaceutical active agent to be delivered to and
retained by a target tissue site (i.e. skin lesion or
cut). Suitably, the pharmaceutical active agent does not
degrade and typically exhibits physical stability in the
15 composition of the present invention. For example, the
components of the composition may not separate and the
pharmaceutical active agent may not
precipitate/agglomerize. Suitably, the composition of the
present invention does not require an additional adhesive
20 to retain it in position on the target tissue site,

thereby minimising allergic reactions which may negatively

effect the healing process.

Suitably, the composition of the present invention is dual
25 purpose as it may be used as a wound dressing to reduce,
prevent or ameliorate scarring of damaged tissue and/or it
also may be wused for the topical 'delivery of a
pharmaceutical active agent to the tissue. Consequently,
the composition of the present invention enables a
30 pharmaceutical active agent and a wound dressing/covering
to be applied to a target tissue in a single step thereby
increasing patient compliance compared with a two step

regime which involves the separate application of a



30 pharmaceutical active agent and a wound dressing/covering to be applied
to a target tissue in a single step thereby increasing patient conpliance
conpar ed wotob/0898t™Wo step regi me which invol ves the separ Ce/GRIplosasat i on of
a WD 03/009877 PCT/ GB02/03387 5 pharnmageutical active agent foll owed by
application of a separate wound dressing. It will be appreciated that the
conposition of the present invention nmay be applied by nedical and

non- medi cal _professiqnal staff, as it i straightforward to apply. Such
Tt hods. of PRBEMRCANE Ry SOt it BPOeYeRon SToat LoRnBEaded by

the net hodgo af-othe RhSRLUrd JWAHY | OB agidasald bogbhes phpadt ehat RUid ably,

the conposition of the present invention may 10 négate the need for a
conpl ex forouwpasicionf ¢hethpharnesent i daveattione majenbe cappsued that a

therapeutic .effective ampunt of the active agent is delivered to t.
target tis?ﬁglﬁﬁ n ?Hg pﬁ??é%?&ﬁﬁe s, P43 ?ﬁ%l%?%%d %Fafﬁé %%n-ﬁ%lé&lle
silicong fkuhdiand foalrdmed safpw. t gpcealnatnachs appaieachionr Yyr the

phar maceuti cal active agent an typically has a suitable viscosity to
adhere to pRE-Meddepl predgesiguptabtyflt ke eadmbyecgdoPit i MathREt i cal

active agegl £ 0cLARLCONRARLELANAR! e AEeae Rt LaxaRt LGN My be
enhanced conpared~to enpl oyi ng e unnodifie pharmaceuti cal active agent
al one. Moreover, pharmaceutical active agents in the formof powders and

i quids, may .be_uysed in the conposition_of the present 25 invention w thout
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presentoi Nyeakic@n e OYVELEOMBoPT OBl eNBoRSERE! ateemi SH168! | Wi | NEha
t herapeutic “effective anbunt of a liquid or solid pharnmaceutical

pharmaceutical active agent to ensure that a therapeutic

effective amount of the active agent is delivered to the

target tissue when the patient moves, as the blend of the

non-volatile silicone fluid and the fumed silica typically

15 acts as a carrier for the pharmaceutical active agent and

typically has a suitable viscosity to adhere to the target

tissue.

Suitably, the activity of the pharmaceutical active agent
20 in the composition of the present invention may be
enhanced compared to employing the unmodified
pharmaceutical active agent alone. Moreover,
pharmaceutical active agents in the form of powders and
ligquids, may be used in the composition of the present
25 invention without the need for further processing.
Consequently, the composition of the present invention may
overcome problems associated with delivering a therapeutic
effective amount of a liquid or solid pharmaceutical
active agent to a target tissue - (i.e. delivering and
30 retaining the active agent at the target site for
sufficient time to enable the active agent to have the
desired effect) whilst increasing the efficacy of the

active agent.



active agent to a target tissue (i.e. delivering and 30 retaining the
active agent at the target site for sufficient tine to enable the active

agent to wewa/oodse7 desired effect) whilst increasing the eCiGrey3asy the

active agent. WD 03/009877 PCT/ GB02/ 03387 6 Suitably, the conposition of

t he present

scars when applied to a target tissue (i.e. wound) conpared to 5 a
substantially identical conposition not including the pharmaceutical

active agent. As nmentioned previously, pharnaceutical active agents in

formof a

require conplex formul ations so that they may

invention may exhibit increased reduction and/or prevention of
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they may be applied topically to a target "tissue site.
Moreover, a separate cover, such as a wound dressing, is
typically required to retain the pharmaceutical active
agent at the target tissue site. For example, as a powder
is very fragile and easily removed from the skin an
adhesive plaster is usually used to retain the powder, or
a formulation thereof, at the target site. However, the
adhesive may irritate the target site and the process of
normal skin activity may also be impaired i.e. it may
prevent the skin from allowing the passage of water
vapour, gases and toxins therefrom. Although only theory,
it is ©believed that any increased efficacy of a
pharmaceutical active agent, such as an antibacterial
agent, when incorporated in a mixture of non-volatile
silicone fluid and fumed silica may not only be due to the
mixture of non-volatile silicone fluid and fumed silica
retaining and delivering the active agent to the target
tissue site but also may be due to the mixture of non-
volatile silicone £luid and fumed silica allowing the
target site (i.e. skin) to function normally. In
particular, although the mixture of non-volatile silicone
fluid and fumed silica in itself does not appear to

possess antibacterial activity, it is believed that when



tissue site but also may be due to the m xture of non- volatile silicone
fluid and funed silica allowing the 30 target site (i.e. skin) to function
nor mal | y.won3/oprt i cul ar, although the m xture of non-vol &CTIGB0gi0BisCone
fluid and funmed silica in itself does ot appear to possess anti bacteri al
activity, it is believed that when WO 03/009877 PCT/ @02/03387 7 it is
applied to the skin it provides a barrier to potential pathogens and

because it,is hydrophabig it |_o e i fanetion ld Yyl €. it
permts t hie® rfa%sf é)rlojfe(\f/vatté)r 3%‘80\3?],‘1%%%; gbr#ﬁlom ns <—’Et)hédr%g:rfﬁr%rxrjn gbt her eby
enhanci ng pbecrf {£Tt ©ithdgendarand edealseactitve isagamtdroiiciell yitt he

conposition of the present inventiopn may possess antipacterial, tiviral
and/ or antziiegal thacskin yto shrpahi o Pﬁéméiirﬁo&i'ﬁ ‘ontof P?ﬁglk?eggﬁt

i nvention m IS frncidaagn bheut L SPPResTiefgotl)e
nor mal | n’rﬁ%%sgéés)poége%gt% aﬁréé.bth'e tSa‘(i,ilomz?osi tion of lt he present invention
may nots i rthéadleyt brhahaiggt thiessaffecst idfl tfhe t hbarmaheutdgpdsiacitdiveof t he

present inventjion_ typically does not r.equire professiona I for
proper nai %?%%nc@?xgﬁﬁ??’cmtgﬁ VFEOS 'oﬁlorOfol%%oﬁﬁg.seh§ ?Ttﬁlté’%?’ té-‘rl ml;h
"non-vol atike Shbdsose fdnt dbadeeiigl Udent ivSiddicoramd/dt d drrdtfutiead not
substantially evaporate from the conposition of the éresent i nvention at
nor mal bodgctiviyiper Suditabliv. e. Epet oCaMBOPAELGBI nPB8CFhEnd Pr&SFESpheri ¢

pressure. FLELOLAGhY. otle NOPoHOLE! | hermal! | GG ] Hiflcd088 Nakithont

subst anti ai“lqy évaporate-fr The conposition at roomtenperature (i.e. up

t o andid nchupbngss20E) ehd atomtabsphenire presmorgse 25 Suitably, the
composition of the present invention may not irritate the
target tissue. Still further, the composition of the
present invention typically does not require professional

attention  for proper maintenance, particularly for a minor

15 wound.

By the term “non-volatile silicone fluid” we include a
gilicone fluid that does not substantially evaporate from
the composition of the present invention at normal body

20 temperature (i.e. wup to and including 38°C) and
atmospheric pressure. Preferably, the non-volatile
silicone fluid does not substantially evaporate from the
composition at room temperature (i.e. up to and including
25°C) and at atmospheric pressure.

25
Suitably, the non-volatile silicone fluid per se does not
exhibit an appreciable vapour ©pressure at ambient
temperature. Preferably, the volatile content of the non-
volatile silicone fluid per se at 150°C is less than or

30 equal to 0.8% by weight, more preferably less than or
equal to 0.6% by weight, even more preferably less than or

equal to 0.4% by weight, most preferably less than or



Suitably, the non-volatile silicone fluid per se does not exhibit an
appreci abl e vapour pressure at anbient tenperature. Preferably, the

vol ati | e worBees7pf t he non- volatile silicone fluid per PETAIBO2BEB7i S | ess
than or 30 equal to 0.8% by weight, norg preferably less than or equal to
0.6% by wei ght, even nore preferably less than or equal to 0.4% by wei ght,
nost preferably |less than or WO 03/009877 PCT/ GB02/03387 8 equal to 0.3%
by weight based on the total weight of the non-volatile silicone fluid per
se. Suitabeguaihé&mdh-3folky i veighti bereds o cheongreht vedghs of t4he base

for the Coﬁgﬁg?héggiag-E9§g§§§§§EEUFﬁZ?Q&!%%-a”d provi des the chem cal

properties o barri er injured target tissue and the
environnment. Suitably, the non-volatile silicone fluid is a silicone

pol ymer. 10 Preferably, the non-volatile silicopne fluid is a non: volatile
silicone o?P?tPPéﬁéré&%ﬁnQQEYQﬁﬁF%&ﬁaf?}%cog?l?iﬁﬁ@ FRIPERRE &% osity

at 25C of gheatRlsd Ny Uhe od P POQ SENLhE! BkBSeniDLGRIATRIANG
greater than or equal to 5,000 centistokes, nost preferably ggeater t han
eq45s;

15 or equaprovities0Othe eahewioRés DRREREERUr 0 HheASTRErDL efvERn usi ng

a gl ass capillary. visconeter, such an I il abl i sher
Scientifi cg%ﬁ? ,lryﬂjﬁébﬁ?ﬁ%ﬁ?’t Pﬁ,lsfﬁ%. aﬂ%?@ﬁ%b%@%%ﬁéﬁ‘gh%i'C(;%n%{%%il: ' has a
viscosity ahe2boncfrodlassilthanleeccagu@iutid 200a0001200c0nentcityateas, nore

preferably | ess than or equal to 100,000 centistokes, nost preferably |ess
than or equal to 50,000 «centistokes. Suitably, viscosities up to 100, 000

centl s ke%rg%z%%.lg.‘?aseﬁ d%ﬁ%&%&ﬁé, diHAdIR Ng131 0! 28S gamidhary.
vi sconeter. ViscoSities above 100,000 25 centi st okes may be nmeasured using
rot ati onal veoilatdiet erssilicone oil. Preferably, the non-volatile
silicone fluid has a viscosity at 25°C of greater than or
equal to 500 centistokes, more preferably greater than or
equal to 5,000 centistokes, most preferably greater than
15 or equal to 10,000 centistokes when measured by ASTM D-
445, IP71 using a glass capillary viscometer such as an
Ubbelohde available from Fisher Scientific Co.,
Pittsburgh, PA, USA. Preferably, the silicone fluid has a
viscosity at 25°C of 1less than or equal to 200,000
20 centistokes, more preferably less than or equal to 100,000
centistokes, most preferably less than or equal to 50,000
centistokes. Suitably, viscosities up to 100,000
centistokes may be measured by ASTM D-45, IP71 using a
glass capillary viscometer. Viscosities above 100,000
25 centistokes may be measured using rotational viscometers
such as a Brookfield Synchro-lectric viscometer or a
Wells-Brookfield Core/Plate viscometer available from
Brookfield Engineering Laboratories, Stoughton, MA, USA
employing test methods ASTM D-1084 (for a cup/spindle
30 +viscometer) and ASTM D-4287 (for a cone/plate Vviscometer).
Suitably, when measuring viscosities above 100,000
centistokes, viscometers designed for the high viscosity

region (HA and HB models) are employed. Highly preferred



such as a Brookfield Synchro-lectric visconmeter or a WlIls-Brookfield
Core/ Pl ate visconeter available from Brookfield Engineering Laboratories,
St ought orivONB0098BA enpl oyi ng test met hods ASTM D- 1084 (f @cCTaRo0338pi ndl e
30 visconeter) and ASTM D-4287 (for a cone/plate visconeter). Suitably,
when neasuring viscosities above 100,000 centistokes, visconeters designed
for the high viscosity region (HA and HB nodels) are enployed. Hi ghly
preferred WO 03/009877 PCT/ GB02/ 03387 non-vol atile,silicone_{luids have
a vi scosi tHPRIVOEREbIe &BIdCO36, JE%thEF%k%SV&ﬁERS Xé&ﬁédfﬁyéAg M

D- 445, | P7h,ysi g, 808! AsfitE8PbkEST ¥hih SROABLBEA ByPAsTRr BbLys,t he71
non-vol atile silicone fluird conprises a silicone polyner, particularly a

| i near silusimg pofyass, capspbarnl vyseométreiar di net hi cone pol ymer. Highly
preferred non-volatile silicone fluids conprise a polydinethyl- siloxane
pol ymer, especially a linear polydi nethylsiloxane 10 polyner. It wll be
appr ecisat egh-d At apyy | NWRAShBE-{OBati 36 0Filly dne t BRuhidn-amh@itides sil i cone
fluid in the conposition of the .invention may produg¢e,a conposition having
i ncr eased 451 Heerdi PPlymend M@F&H@é’lﬁfo%éﬁ%ﬂrf?bm?ﬂ’éegp &My ssue

site, partj ol,l gqwi v i f ol gt dijdeRt-a9y
descri bed %‘géél%?%éaﬁ%r Lif ?L\é!n%[ét%hrg @lgrggn%%lsﬁ}%egrpclsmen% igigié}g%j’. bgliﬁlzn‘i larly, by
| oneri ng then-vosavsiey efilthenaonfiulidsi | eompkieeneaf | podyddmsshart- 20

produces a conposition which may be re easily applied to nd . ved
fromthe t%%b%%a??sgﬁgym8§'u§?ﬁ CiﬁéT§UF|E1P§ﬁéeP ﬁy FPF§§H%%£ﬁO£gg%
Vi scosjid | 85,1 ¢HercoMposi tion of the present invention may be tailored to

t he uni que needs of each case. Silicone fluids having viscosities at 25C
of

It will be appreciated that by increasing the viscosity of
the non-volatile silicone fluid in the composition of the
invention may produce a composition having increased
15 durability and resistance to removal from the target
tissue site, particularly following evaporation of the
volatile diluent as described hereinafter from the
composition if one is used. Similarly, by lowering the
viscosity of the non-volatile silicone f£fluid component
20 produces a composition which may be more easily applied to
and removed from the target tissue. By using the full
range of silicone oil viscosities, the composition of the
present invention may be tailored to the unique needs of
each case. Silicone fluids having viscosities at 25°C of
25 about 30,000 centistokes are especially preferred as they
provide a balance of residual durability and ease of
applicability. A particularly preferréd non-volatile
gsilicone fluid is Dow Corning 200 having a viscosity at
25°C of about 30,000 centistokes produced by Dow Corning
30 Inc. (Midland, Michigan).

pPreferably, the non-volatile silicone fluid is present in

an amount of greater than or equal to 20% by weight, more



25 about 30,000 centistokes are especially preferred as they provide a
bal ance of residual durability and ease of applicability. A particularly
preferredwomoesiatile silicone fluid is Dow Corni ng 200 PRaxiBeg/03387
viscosity at 25C of about 30,000 centjigtokes produced by Dow Corning 30
Inc. (Mdland, Mchigan). Preferably, the non-volatile silicone fluid is
present in an anount of greater than or equal to 20% by weight, nore WO

03/ 009877 PCT/ GB02/ 03387 10 pr.eferabl reater an.or equal, to 30% by
wei ght, eviFeLeRRRLYr SFEREEEy GHadht @F éﬂﬂﬁﬁortoeq%gf oy 4"6%%%/:%?‘6?1?, even

nore prefepahl yF%%étrsblg;hag!r@Jteexquahaﬁ 0020%dia1 Webghtos eenwadget,

preferably greater than or 'equal to 60%5 by weight, even nore preferably
greater thevenr mameal preferedlyy greeater &ham nore pHERér aBPy 5§reab¥r t han

| to, 80% b I gh f h |t
5% by wei YRS osE BRI Snly COPEAPLY EREA ar AAal T o"B0% by weran

based an the wetghtyeiegin afiotdieptof ealibgi reatel tarmpreseadquanveotion.
Preferably, the non- volatile silicone fluid is present én an_anount of
less than7®¥ RYuyrigBLeIBVSR WMALGhPTr SFRTE e fEreHIST | BE_1t RAn®TWRlequa
to 97% by wei ght, e pref ek ablyel £13051 9r Balet 0-1 5% By wei ght
based on the ?@fafgxeﬂﬁﬁgﬁg? tﬁggﬁlgbc8n303|tlon 0 ?ﬁg pFésent I nvention
Suitably, é¢deafuted &8%ibg predghtes reosti cpoeSkebbilal grgaten utkamhen

di dint -volatile,sili fluidt id | . Pref bl
the T uned SR LatPs S oty BRAJES PR Gtbevg SPiee G ginat e

non-vol At i ¢&mp&sit £oACE! Hhd pRUsBAt diaveht¢ahl ypireceeasey, whas nbxed
(e.g. blended) with suitable quantities of fumed silica to for for
exanpl e a vokatiledsgldesny jkkuid| isapyesent in an amount of less

than or equal to 99% by weight, more preferably less than
or equal to 97% by weight, even more preferably less than
or equal to 95% by weight based on the total weight of the

15 composition of the present invention.

Suitably, the fumed silica provides a micro-skeletal
structure when dispersed in the non-volatile silicone
fluid to provide a gel. Preferably, the fumed silica is
20 amorphous. The viscosity of the original non-volatile
gsilicone fluid may be dramatically increased when mixed
(e.g. blended) with suitable guantities of fumed silica to
form, for example a non-fluid grease-like gel. Any
amorphous fumed silica that suitably thickens the non-
25 volatile silicone fluid component may be used. Such fumed
gilicas include both untreated types and types that have
been chemically treated to alter the fumed silica surface.
Examples of suitable fumed silicas include but are not
limited to Aerosil” 90, 130, 200, 300, 380, R202, R805,
30 R812, R972, R974 (Degussa Corporation, Ridgefield Park,
New Jersey) and CAB-O-SIL  TS-720 and M-5 (Cabot
Corporation, Tuscola, Illinois). Generally, Aerosil” 200,

Aerosil” R974, CAB-0-SIL" TS-720 and any other generally’



anor phous funed silica that suitably thickens the non 25 volatile silicone
fluid conponent may be used. Such funmed silicas include both untreated

t ypes andwoypeeIsthat have been chemically treated to alt @cTidss2fosased
silica surface. Exanples of suitable ffjumed silicas include but are not
limted to Aerosilt 90, 130, 200, 300, 380, R202, R805, 30 R812, R972, R974
(Degussa Corporation, Ridgefield Park, New Jersey) and CAB-OSIL TS-720
and M5 (Cabot Corporation, Tuscola, Illinois). GCenerally, fb\er si | TM 200,
Aer osi | ~ R vadsBtO SrOCaIctE TEXeYo QRBCENyIERERCHRAGFEI | § B37 009877

PCT/ GB02/ 03387, 11 equi dugt s dy el apRpuf @l kSRS ©bnf uned
silicas arsel%lrceﬁ‘%r e aéﬂ{%r suclpt a%%y th%;ken no&h- vol atile silicone

fluids. Tymladide téEliesmger fheidguanfipycellyunedhsi | ikarder t hehel end,

the nore viscous is 5 the resultant | . .Preferably, th ilicais
present i rAUAREHBOAT Jrumes esaltsle“rcal h‘alhq'te)l'fe éﬁ[ﬁﬂf’t gtqbgz‘%g/%%y\f’%?%ﬁ% L%’mre

pr ef er abl yth@rf@éﬁtéﬂta@ézw. equal to 0.5% by wei ght, even nore 10
preferably greater than or equal to 1% by weight, nost preferably greater

than or equal to 2% by wei ght based on the total weight of the conposition

of the present _inventjon. fer tk yed s 1 gazhs At oEN an
anount of ?%%éeﬁq&y'orkgauafﬁh%gelgﬁ%%aV\glggl%t, rmn'r%e 511% Slranerabl y Pess t han
or equal to-&%dy tehghér ewaalnmeoe 0.2saf dnabteidlass mbma preéguablyo 6% by

wei ght, nost preferably |ess than or equal tg 5% bﬁ ¥\l§i ght basedoog t he
total wei ghfeafer hEBhp&E t iSO e gr‘é?en Yi nYeneron. SKParPebl arly

o6 by 6ot ot L oPT T aE Ratan o The Taral “nei ant bf The compestiion of
t he preferably greater than or equal to 2% by weight based on
the total weight of the composition of the present
invention. Preferably, the fumed silica is present in an
amount of less than or equal to 10% by weight, more
15 preferably less than or equal to 8% by weight, even more
preferably less than or equal to 6% by weight, most
preferably less than or equal to 5% by weight based on the
total weight of the composition of the present invention.
A particularly preferred composition of the present
20 invention comprises approximately 3% by weight fumed

silica based on the total weight of the composition of the

present invention.

Preferably, in the composition of the present invention
295 the blend of non-volatile silicone fluid and fumed silica
comprises from greater than or equal to 0.25%, more
preferably greater than or equal to 0.5%/ most preferably
greater than or eqgual to 1% by weight fumed silica.
Preferably, in the composition of the present invention
30 the blend of non-volatile silicone fluid and-fumed silica
comprises less than or equal to 12%, more preferably less

than or equal to 9%, most preferably less than or egual to



present invention. Preferably, in the conposition of the present invention
25 the blend of non-volatile silicone fluid and funmed silica conprises
from gr eawerosiobmm’ or equal to 0.25% nore preferably grea&Ce&rGroR@asssor equal
to 0.5% nost preferably greater than,gr equal to 1% by weight funed
silica. Preferably, in the conposition of the present invention 30 the

bl end of non-volatile silicone fluid and funed silica conprises |less than
or equal to 12% nore preferably less than or equal to 9% nost preferably
| ess than % dygualvetightD HBNSDISLL iRET/ GBO2h0338POosEL B Dy twpighd lumed

silica. Such conpposiiions typLcall V] f thickness and
morkabilit@FOVl r%fé?gﬁ?§% 5% ?%%g%%%%%s%gﬁoﬁogggﬁggf% ésent invention 5
the bl end of non-volatile silicone fluid and fumed silica conprises from

| ess than or equal _to 99.75% nore preferably |ess than or .equal to 99.5%

most pref ePEBFGTapd¥s tHantlee SQIROSLS 1939 By WEigRTIRALY oFAVIFE 181 i cone
fluid PrefgLahing e B Lomasiionof s A0 PEostadd FMeAl N de bl end

of non-vol atrle silicone fumed silica conprises greater than or
equal to 88&mpmbses pieber aBegsgr ddcer tdman eyuabuatot 0991%p Sppstmore

' pref er abl th | to 95% i ght non-vol ati i i
(Fuid. 15 BFeferaby, 1avh ngondbsi TR OF ot G presaltot baRiesiothe

bl end of tihgsgopnual @ lRnusll itfép@esilb/hydwam ntuned-veilkicGad Sipresemd in an
amount of greater than or equal to 1% preferably greater than or equal to
22% pref efabi¢. 20Pgeéarably hari®r tdifial cQePIei Dgn piff ertdlfl y RFSEAMET t han

or eqLLbal E‘Lﬁvéﬁ?_/&oﬁr egk?é agllgngr ec?fernotrp—%]%{tiﬁ%agiﬁ.gcéﬂeg%luid and

fumed silica comprises greater than or equal to 88%, more
preferably greater than or equal to 91%, most preferably
greater than or equal to 95% by weight non-volatile
silicone fluid.
15
Preferably, in the composition of the present invention
the blend of the non-volatile silicone £fluid and fumed
silica is present in an amount of greater than or equal to
1%, preferably greater than or equal to 22%, preferably
20 greater than or equal to 24.9%, preferably greater than or
equal to 47%, preferably greater than or equal to 49.9%,
preferably greater than or equal to 57%, preferably
greater than or equal to 59.9%, preferably greater than or
equal to 62%, preferably greater than or equal to 64.9% by
25 weight of the composition of the present invention.
Preferably, in the composition of the present invention
the blend of the non-volatile silicone fluid and fumed
silica is present in an amount of less than or equal to
98.9%, preferably less than or equal to 96%, preferably
30 less than or equal to 94.9%, preferably less than or equal’
to 92%, preferably less than or equal to 89.9%, preferably
less than or equal to 87%, preferably less than or equal

to 84.9%, preferably less than or equal to 82%, preferably



preferably greater than or equal to 57% preferably greater than or equal
to 59.9% preferably greater than or equal to 62% preferably greater than
or equal wo 08409% by 25 wei ght of the conposition of the pcegBw/0338venti on.
Preferably, in the conposition of the ggesent invention the blend of the
non-vol atile silicone fluid and funmed silica is present in an anount of

| ess than or equal to 98.9% preferably Iess than or equal to 96%
preferably 30 |l ess than or equal to 94.9% preferably |ess than or equal

to 92% prétepabbpnl s advad do dquil t Preferapblyt diessadiian |Vs£IUEN or

equal to 87% -pcefer I than . er equal %y ef s than
or equal t 083@f'p$%?§%§ﬁF§3§66% /5&8§7§&géﬂfé303#bg% fp'léﬁ%ggg%¥ﬁ§ﬁ or
equal to 79eB% thref esmbdgqudssotah oy eqight bd TF% qumefeerialilon leSs than
or equal to 74.9% preferably |less than or equal to 72% by wei ght of the
conposi t i ofNEf PTERENSr d8¥FN5LPenti on. 5 The conposition of the present
inventigon may al so include pharmaceutically acceptable adjuvants for the
treatment of skin |esions, such as coal tar and salicylic acid. 10 By the
t er m " phar Fhee atompals idcitan eofgelne "presemc| Ldeenhsone oydyowdO i it diag

har maceuti cal accept.abl.e derjvatives ch_as a salt. salyvat o-dr
gnd any gol 8§F‘?F8H%1\ﬁ?i1§t¥ r?éﬂlfvagg:l%)ggdaagllwtaﬁlz:scufﬁoﬁitv%e g:nly otﬁne%#gp yl act Iug

treat nent gkia nMedhieals,CediH iagn cohlathmandoksaaniicylic Hriky.eferably, the
pharmaceutical active agent possesses antibacterial, antiviral and/or
antifungal activity. More preferably, the pharnmaceutical active agent

comprises 89 A DarhepRarAdtlhe: 601 SHIANY abbf PhATAGRAGA] alft i Ve
agent my inthe
compound, including pharmaceutical acceptable derivatives
such as a salt, solvate and pro-drug and any composition
which may be used for the curative and/or prophylactic
treatment of a wmedical condition of a human or animal.
15 Preferably, the pharmaceutical active agent possesses
antibacterial, antiviral and/or antifungal activity. More

preferably, the pharmaceutical active agent comprises an

antibacterial agent.

20 Suitably, the pharmaceutical active agent may be in the
form of a 1liguid, gel or powder. Preferably, the
pharmaceutical active agent is in the form of a solid,
particularly a powder, especially a powder that is
insoluble in typical pharmaceutical acceptable diluents,

25 such as water or alcohols.

Preferred antibacterial agents include antibiotic
zeolites, chlorohexidine, polymyxin B sulphate,
benzachromium chloride, benzamycin, clindamycin,

30 erythromycin, tetracycline, mupirocin, bacitracin zinc and
neomycin sulphate. Especially preferred antibacterial

agents include antibiotic zeolites.



formof a liquid, gel or powder. Preferably, the pharmaceutical active
agent is in the formof a solid, particularly a powder, especially a
powder t haD 0B®098TIsol uble in typical pharmaceutical acceptrablGBodiosasent s,

25 such as water or alcohols. Preferredgantibacterial agents include
antibiotic zeolites, chlorohexidine, polynmyxin B sul phate, benzachrom um
chl ori de, benzanycin, clindamycin, 30 erythronycin, tetracycline,

mupi rocin, bacitracin zinc and neonycin sul phate. Especiallé,pgef?{red
ant i bact er Papfergedt autidiadd anfedt bi¢T 2BelNdes thas3tpoyByyh the
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|on-exchangeab?e Ions of the zeolite such as sodiumions, potassiumions,
cal ci um i opstamatjnesionsi orsalaidn lomnsi onsgnkaiembéenspand dldop dions

conpl etely _ion-exchanged wi.th.5 antibiotic ions. Exanples of suitable

ant i bi oti cP'P¥fs é?ﬁBluBérEFﬁaéyl Egbpgpwpgﬁhg,yhe%ﬁﬁﬁ§?{ %ﬂquga&PR%ﬁsnuth,
cadm urg chpenbystapd thakli ugkh@pses Pref ergigd alid bifi ibid®etial s are
silver, copper and zinc ions. These ions may be used alone or in

conbi nat i ohncAugar eidvkdr | gOPPETpr ELECH eBEARVLYI otil® /i difdd NysEeyth.E t her

natural or _syntheti l.i t es 1y he .- j : .
Exanpl es oFaéﬁ%HSZegh'ZC?’g‘sﬁé"r eaﬂ%i %}gﬁgg‘ggi %&EJ% Pgi“ﬁg%t%(}gj,e?gé%ggﬂvﬁlgch IS
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zeolites for use in the conposition of the present inventian H%Y1§$
prepared bPa¥echfi qeeedweRtORBowAT t 011 . t NG9 it R S oY

exanpl £, a3 drgclegedntinysriBatient is 256689 20

Either natural or synthetic zeolites may be used as the
“zeolite component”. Examples of such =zeolites are
disclosed in US Patent 5,556,699 which is incorporated
15 herein by reference. Methods for preparing the antibiotic
zeolites for use in the composition of the present
invention may be prepared by techniques well known to
those skilled in the art, for example, as disclosed in US
Patent 5,556,699.
20
Preferably, the antibiotic metal ions are present in the
zeolite in an amount of greater than or equal to 0.1%,
preferably greater than or equal to 0.25%, more preferably
greater than or equal to 0.75%, most preferably greater
25 than or equal to 1% by weight of the zeolite. Preferably,
the antibiotic metal ions in the zeolite is present in an
amount of less than or equal to 15%, more preferably less
than or equal to 10%, most preferably less than or equal
to 5% by weight of the zeolite. By the term % by weight of
30 the zeolite we mean expressed in terms of the weight of

the zeolite weighed after drying at a temperature 110°C.



Preferably, the antibiotic netal ions are present in the zeolite in an
anount of greater than or equal to 0. 1% preferably greater than or equa
to 0. 25%wowmseogref erably greater than or equal to 0.75%PCrGR02/0838f er abl y
greater 25 than or equal to 1% by weight of the zeolite. Preferably, the
antibiotic metal ions in the zeolite is present in an anount of |ess than
or equal to 15% nore preferably less than or equal to 10% nobst

preferably | ess than or equal to 5% by weight of the zeolite e term
% by wei gitrediersdihe t%‘é‘olﬁ?liaeﬂwec%%%c%&p?%g%‘é% Fﬂe{lgrr‘rﬁ’ &S e&%e%%ht of

t he zeoli%gbggﬁgq§gpg§tq%sgrwhﬂglaéraéqaﬁﬁﬁésUS@%llﬁﬁréN%ﬁéﬁéigﬁmﬁ

PCT/ GB02/ referably, the pharmaceutical active agent is present
in an amiwss ofhdmsert kagmadr wuAPSL o 1BO% DErkerRler 48FF &3S ¢Ran or

equal to 30%_.nmore preferably |less than or _e 0 rably
| ess t han SHague? f ° 3o ?ﬁ%ﬁ%ﬁ?ﬂf@ ?ﬁ(sascg#%%s%)?i ée%@a&r eiE er:ggr le%/:; t he
phar Wﬁ%%ié&@ht ast | ¥Be 286ibok 5t POAS e Mraferablgowie ofhgreatentibah or

equal to 0.1% nore preferably greater than or equal to .5%. especially

0
greater tltiore eg@ent t 651 PORAH el GheD FNQUE hpgEPRESH. T tOhi 11 be
appr eci at ed, by tpgse Sl | Ligskd NptOeeanbiyhalreatlhhouadh a8kl Riqldr egol i tes
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possess st ant e anti'bi-dtic ctivity they typically require conplex

formul ati ans%n espeetalby ngkeatbemtdwint abt eeqrorl appl ilc&d vy Yatdheul arly
15 topical application, to a target tissue. Surprisingly, it has been
found t hattlarFRHtTPRATE L2l ite may be incorporated into the blend of the
non-vehatile silicone fluid and funed silica blend, with or wthout a

di luent as described hereinafter, w thout the need for further
It will be appreciated by those skilled in the art that

although antibiotic =zeolites possess suitable antibiotic
activity they typically require complex formulations in
order to make them suitable for application, particularly
15 topical application, to a target tissue. Surprisingly, it
has Dbeen found that an antibiotic =zeolite may be
incorporated into the blend of the non-volatile silicone
fluid and fumed silica blend, with or without a diluent as
described hereinafter, without the mneed for further
20 complicated processing techniques. Moreover, the resultant
composition of the present invention comprising the
antibiotic =zeolite may exhibit enhanced antibacterial

activity compared with the antibiotic zeolite alone.

25 Conveniently, the composition of the present invention may
be regarded as a dual-purpose composition, as it may be
employed for the prophylactic and/or reduction in scar
tissue as well as the prophylactic and/or reduction of
infection.

30
Preferably, the composition of the present invention

further includes a diluent.



20 conplicated processing techniques. Mreover, the resultant conposition
of the present invention conprising the antibiotic zeolite may exhi bit
enhanced wotoBlewsteri al activity conpared with the anti bi @CIraGGBR05387 €

al one. 25 Conveniently, the conpositiofngof the present invention may be
regarded as a dual - purpose conposition, as it may be enployed for the
prophyl actic and/or reduction in scar tissue as well as the prophylactic

and/ or reduction of infection. 30 Preferably, the conpositigon of the
present i nEnERSN ey ¢ 1L USRE! udes Je{lcdli”rcf?er%.v %@?g%%??dﬁé?i? §5/ 03387
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the non-volatile“silicone fluird. and fumed silica blend and thus reduces
the viscossiyiocd bhendl emd. thesefrmdhisiap ttee dviseerity afvohat blendi-l uent .
The volatile 5 di]uen referably.evapgr t .nor b r.ature
(i.e. up tgrﬁgﬁr?hEYuEP%ggégE?n naSaanggégiﬁg %§8§ﬁké.%%%b&§q%$é erably,
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i ncluding 25C) and atnospheric pressure. 10 Suitably, the volatile diluent
exhibits appreei 2Bl & rlnci:;r‘ég]sflﬁ S3&tChndRenptIeRBBRELGr ®TSFSAEE abl v,
the vol ati di | | bi : hzatd visIe e er

t han or eqﬁgfﬁet ?r%?%fk%}@' i{rrlger ngffg{:é?éabl\ﬁggglrléggt eér t ﬁ%\a 15 ogéeqlﬁﬁto 75
kJkg- 1, evesmperatpref erable. gr ept ertd hamndor egoahdinglOR&kIRY- 1,anebst

preferably greater than or equal to 125 kJkg-'. Preferably, the volatile
di luent eRRPBFPECE1ReRFS8F Y Epori zati on at 25C of |ess than or
10

Suitably, the volatile diluent exhibits appreciable vapour
pressure at ambient temperature. Preferably, the volatile
diluent exhibits a heat of vaporization at 25°C of greater
than or equal to 50 kJkg™, more preferably greater than
15 or equal to 75 kJkg™, even more preferably greater than
or equal to 100 kJkg™?, most preferably greater than or
equal to 125 kJkg™. Preferably, the volatile diluent
exhibits a heat of vaporization at 25°C of less than or
equal to 275 kJkg™?, more preferably less than or equal to
20 250 kJkg™l, even more preferably less than or equal to 225
kJkg™', most preferably less than or equal to 200 kJkg™.

Suitably, the volatile diluent exhibits a low viscosity
when measured at 25°C. The viscosity of the wvolatile

25 diluent may be measured using a glass capillary viscometer
such as a Ubbelohde available from Fisher Scientific Co.,
Pittsburgh, PA, USA, employing test method ASTM D-445,
Ip71.

30 Preferably, the volatile diluent has a kinematic viscosity

of greater than or equal to 0.5 mm?s”™*, more preferably

greater than or equal to 2 mm’s™, particularly greater

1

than or equal to 3 mm’s™* when measured in accordance with



equal to 275 kJkg-1, nore preferably less than or equal to 20 250 kJkg-',
even nore preferably less than or equal to 225 kJkg-1, nost preferably

| ess t harworoseepsal to 200 kJkg-1. Suitably, the vol atil ePdTIGB0338xhi bits
a low viscosity when nmeasured at 25C.i7The viscosity of the volatile 25

di luent may be neasured using a glass capillary visconeter such as a
Ubbel ohde avail able from Fisher Scientific Co., Pittsburgh, PA, USA

enpl oying test nmethod ASTM D-445, | P71. 30 Preferably, .the volatile
di | uent hadhen apeernieshedscibabprablygr é'al"feerv?ﬁw%lg? é&ﬁ&@#o % fmps- 1,

more prefer, .greater ugdy t fudi®sed. PEr tigd-arl ymgreat er
t han or e@ﬁﬁg%%%%y s-'iaﬁgnqﬁgggu?ga iﬁﬁéccordagc%\MtrlV1)03/009877 ,
PCT/ GB02/ 3@Feralilit hdealsoveharet bod.equa] etabl 9, mniie wol partEcylaudyit has a
viscosity of less than or equal tq 10 ymPs-’', e, ref er e t han
or equal ti¢sF nhpar ,Orpa?‘ﬁl%ﬁl Py TR t Rdn %? nglajgnt ome?%sci 3J,S'§at 25C
when ngaswedidhn& 6Lk dane eaintd idthabove method. Preferably, the
diluent is a silicone fluid (such as a liquid) as these are typically
conpatible with the non- volatile silicone fluid. Preferably, the volatile
diluent 1Q is.a volatile sili fluid, Suit : ;i yoliathkhe 581 ki cone
fluid con%ﬁes%esr%? Ti (1,: e %%f@é}ne&r , L%a%i %F%?Pgﬁé aéltr};%lc or(ret hi C(?ne.
silicone pgl ) Reefie®d srki eopdcapdlyyneswspat tbbel edtéd fhreonmon-
pol ydi met hyl - cycl osi | oxane, ol,ymet hyl di si |_.oxa . .
optanethWYﬁkﬁ?}%%t?h%FFBQ§n§3u1§°h§ &ﬁ@Fﬁ%%ﬁﬁiﬁﬁﬁaﬁg}atlle diluent
di met hyl cyel o-5i Lpxane; 1 o dadacarridy kayslohexasi-enane, cdecavstiylicycl o-
tetrasil oxane or octanef%yltr|3|loxane or a mxture thereof.

silicone fluid comprises a silicone polymer, particularly

a cyclomethicone. silicone polymer. Preferred silicone

polymers are selected from polydimethyl-cyclosiloxane,

polymethyldisiloxane, octamethylcyclo-tetrasiloxane,
15 hexamethyldisiloxane, dimethylcyclo-siloxane,
dodecamethylcyclohexasiloxane, decamethylcyclo-

tetrasiloxane or octamethyltrisiloxane or a mixture

thereof.

20 Examples of suitable volatile silicone fluids are Dow-
Corning 244 which comprises a cyclomethicone
octamethylcyclotetrasiloxane, Dow-Corning 245 which
comprises a cyclomethicone decamethylcyclopentasiloxane
Dow Corning 246 which comprises a cyclomethicone

. 25 dodecamethyl cyclohexasiloxane and Dow Corning 345 which

comprises a cyclomethicone decamethylcyclopentasiloxane.

Mixtures of volatile silicone fluids may also be used to
alter the rate of volatilization if desired. The volatile
30 component may be added to the mixture of non-volatile:
silicone fluid and fumed silica in any proportion required
to reduce the viscosity to an easy to apply oil or light

grease. At very high dilution, for example if 1 part by



20 Exanples of suitable volatile silicone fluids are Dow Corning 244 which
conpri ses a cycl onet hi cone octanethyl cyclotetrasil oxane, Dow Corning 245
whi ch cowproisses7a cycl onet hi cone decanet hyl cycl opent asi | @xarnGB02/08387 Cor ni ng
246 which conprises a cycl onet hi cone 23gdodecanet hyl cycl ohexasi | oxane and
Dow Cor ni ng 345 which conprises a cycl onethi cone

decanet hyl cycl opent asi | oxane: M xtures of volatile silicone fluids may

al so be used to alter_the rate of volatilizatiqn if desired. The voJatile
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easy to apply oil or light grease. At very high™dilution, for exanple if 1
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silicone fluid and_f, silica is added to_ 1000 Lts by ight of the
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froma spray bottle. At_the other extrenme, as little as 1 part_ by weight
of the vol gktrenedi asfenlikbleb@sadle®@ars 9o pupighby ki §he ofokatel Yfon-

vol atil e siyli f i3 ca. blyen d € YleS GRUS.
conposi ti oﬁkgggggs?@ i%g?tggﬁggpl?%a??o%rtf% %Su?t g’%ﬁ , tm”g% E):‘%ﬁlgsent, t he
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or equal to 5% .pref erabI\t/) rreater than or equal, to 10%, %%en nor e
pr ef er abl y"gr&at’ér PhEn G- 8§&§Il°tnoth@"ossé‘?EnlﬁDrIESl%pﬁ ef-&r-dly greater
t han ofgequal to 20% nost preferably greater than or equal to 25% by

wei ght, even nore preferably greater than or equal to 30% by wei ght, nopst
Suitably, when present, the diluent is present at greater

than or equal to 1%, preferably greater than or equal to
5%, preferably greater than or equal to 10%, even more
preferably greater than or equal to 15%, even more
15 preferably greater than or equal to 20%, most preferably
greater than or equal to 25% by weight, even more
preferably greater than or equal to 30% by weight, most
preferably greater than or equal to 35% by weight based on
the total weight of the composition of the present
20 invention. Suitably, when present, the diluent is present
at less than or equal to 99.9%, preferably 1less than or
equal to 75%, even more preferably less than or equal to

50% by weight based on the total weight of the composition

of the present invention.

25
Suitably, when a diluent is included in the composition of
the present invention, then the diluent may form
substantially ' the balance of the composition of the
present invention.

30

Suitably, when a diluent is included in the composition of
the present invention, the non-volatile silicone fluid as

described herein is present in an amount of greater than



preferably greater than or equal to 35% by wei ght based on the total

wei ght of the conposition of the present 20 invention. Suitably, when
present, wbe3dodsaent is present at |ess than or equal toPe3/c¥p/opasef erably
| ess than or equal to 75% even nore peeferably less than or equal to 50%
by wei ght based on the total weight of the conposition of the present
invention. 25 Suitably, when a diluent is included in the conposition of

th ti i on, the .dil uent f bstantial Ly the bal
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silicone fluid as described herein is present in an anount of greater than
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or equal by viel g erabl y greater than or~ equal to 35% by

wei ght dasedmpbstiféohotst whieghprebehbe inwanmiasiti sniekbile pwheanta
invention. Suitably, when_a djlyent js included . in the congpsition of the
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present in;an-amuat ofd es3nthan @45 180Uad 11 GondS by dveh ghtge s8¢ foed
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amount1®f by weight, even more preferably less than or equal to 55%
by weight based on the total weight of the composition of

the present invention.

For the avoidance of doubt, when a diluent is included in
15 the composition of the present invention, the amount of
pharmaceutical active agent and fumed silica present in
the composition is preferably within the preferred ranges

as defined hereinbefore.

20 It will be appreciated that a volatile diluent may be
employed instead of or in conjunction with a non-volatile
diluent so that the total amount of diluent din the
composition of the present invention is within the
aforementioned stated ranges.

25
Suitably, the blend of the non-volatile silicone fluid and
fumed silica has a higher viscosity than the composition
of the present invention and the diluent i.e. a
composition comprising the blend of the non-volatile

30 silicone fluid and fumed silica, the diluent and the
pharmaceutical active agent. Consequently, a composition
of the present invention including the diluent may be

prepared in the form of a spreadable cream, gel, oil or



pharmaceutical active agent and funed silica present in the conposition is
preferably within the preferred ranges as defined hereinbefore. 20 It wll
be apprecwatoadoashat a vol atile diluent may be enployed | RETE&RI20O8380r i n
conjunction with a non-volatile diluepd so that the total anount of
diluent in the conposition of the present invention is within the

af orenenti oned stated ranges. 25 Suitably, the blend of the non-volatile
silicone fluid and funmed_ silica has a higher viscosity than the
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10 viscosity of a stiff creamor grease may he formed from spr eadabl e
cream theF@mgd pEdliidichge i AR? ead®d Qﬁ?ﬁﬁa "")é/?éf%ési oh gﬁé‘té'ﬁﬁa?h?ﬁ i fg,
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spreadable cream, thereby providing increased wound
adhesion and smear proofing, without producing further
damage to the wound or undue pain and discomfort during
application. Furthermore, upon evaporation of the volatile

15 diluent the pharmaceutical active agent typically becomes
sequestered within the composition of the present
invention i.e. the active agent 1is retained by the
composition and delivered topically therefrom to the
target tissue.

20
It will be appreciated by those skilled in the art that
the consistency of the blend of the non-volatile silicone
fluid and fumed silica may be adjusted by varying the
quantity of the diluent present therein. Consequently the

25 composition of the present invention including the diluent
may be in the form of £films and sheets, as well as a
spreadable cream, gel, oil or light grease. Typically, the
physical and chemical properties of the residual non-
volatile silicone fluid and fumed silica Dblend and

30 pharmaceutical active agent are  unaltered after
evaporation of the volatile diluent. However, it will be
appreciated, particularly for highly viscous silicone

fluid and fumed silica blends, that traces of the volatile



application. Furthernore, upon evaporation of the volatile 15 diluent the
pharmaceutical active agent typically becones sequestered within the
conposi t iwo 080048 present invention i.e. the active agemCTiGB®sm7ned by
the conposition and delivered topicaldy therefromto the target tissue.

20 It will be appreciated by those skilled in the art that the consistency
of the blend of the non-volatile silicone fluid and funed silica may be
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formof a am Typically, when a“volatil I luent 1I's enpl oyed
this prOV|dﬁsthebabaatelefdnéueduaanddaaablbft?ppﬂlﬂhbl&ﬂtynate conposi tion
after evaporation of the volatile diluent and ease of applicability. 10
Preferably, the conposition of the present invention including a diluent
(e.g. fynmegrakbigBiynontyel akbhpossklibaonetf | the, Girledestic addivention

pharnaceutngaugigéveaagggatent (e.g. fumed silica, non-volatile
silicone fluid, diluent and pharmaceutical active agent)

has a viscosity of greater than or equal to 1,000
centistokes, preferably greater than or equal to 5,000

15 centistokes, more preferably greater than or equal to
10,000 centistokes when measured using a glass capillary
viscometer using test method ASTM D-445, IP71 at 25°C.
Preferably, the composition of the present invention
including a diluent has a viscosity of -less than or equal

20 to 25,000 centistokes, more preferably less than or equal
to 22,000 centistokes, most preferably less than or equal

to 20,000 centistokes at 25°C when measured using a glass

capillary viscometer using test method ASTM D-445, IP71.

25 Preferably, the composition of the present invention not
including a diluent or the resultant composition formed
after evaporation of a volatile diluent from the
composition of the present invention including a diluent
(i.e. after application) has a viscosity of greater than

30 or equal to 27,000 centistokes, more preferably greater
than or equal to 30,000 centistokes when measured at 25°C
using a glass capillary viscometer using test method ASTM

D-445, IP71 at 25°C. Preferably, the composition of the
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Conveniently, the composition of the present . invention

usi ng
5C. 10

including a wvolatile diluent (e.g. fumed silica, non-.

volatile silicone fluid, volatile diluent and
pharmaceutical active agent) having an initial specific
viscosity within the aforementioned 1limits typically
attains the resultant desired final viscosity (i.e. after
evaporation of the wvolatile diluent therefrom) by the
application of body heat only. Conveniently, such a
composition may be considered as “self-drying” following

application to a target tissue site.

Suitably, a composition of the present invention including
a volatile diluent in the form of a gel/cream having an
initial viscosity of about 15,000 to 20,000 centistokes at
25°C (ASTM D-445, IP71) produces a resultant composition
having a viscosity of about 30,000 to 35,000 centistokes
at 25°C (ASTM D-445, IP71) 1in less than or equal to 20
minutes, more preferably less than or equal to 18 minutes,
even more preferably less than or equal to 15 minutes

following application of the composition to a target

tissue site (i.e. when the composition is subjected to a

temperature of approximately 38°C) . Suitably, a

composition of the present invention including a volatile



Conveni ently, the conposition of the present. invention including a

vol atile diluent (e.g. funmed silica, non-. volatile silicone fluid,

vol ati | e wDloaees7and phar maceuti cal active agent) havi ngPaem/GBIR0BIRY
specific 15 viscosity within the aforepentioned limts typically attains
the resultant desired final viscosity (i.e. after evaporation of the

vol atile diluent therefrom by the application of body heat only.
Conveniently, such a conposition y be nsidered as "sel f-drying"
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including a diluent comprises:
1 to 5% by weight fumed silica as defined herein;
35 to 65% by weight non-volatile silicone fluid as defined
15  herein;
25 to 65% by weight volatile diluent as defined herein;
and
1 to 5% by weight of a pharmaceutical active agent as
defined herein,
20 wherein the component parts of the composition total 100%

by weight.

Suitably, the composition of the present invention is
suitable for wuse in medicine, particularly for the

25 therapeutic, curative and/or prophylactic treatment of a
medical condition for which the topical application of the
composition is indicated. Suitable medical conditions
include reducing and/or preventing scarring, ameliorating
existing scars, reducing and/or preventing infection of a

30 target tissue, such as a cut, wound or skin lesion, by a
‘pathogen, such as bacteria, viruses and fungi.
Furthermore, the composition of the present invention may

be suitable for use in the therapeutic, curative and/or



of approximately 38C). 10 A highly preferred conposition of the present
invention including a diluent conprises: 1 to 5% by weight funmed silica as
defi ned hwoeB099835 to 65% by wei ght non-vol atil e siliconePCrgRi2aszssdef i ned
15 herein; 25 to 65% by weight volatilesdiluent as defined herein; and 1
to 5% by weight of a pharmaceutical active agent as defined herein, 20
wherein the conmponent parts of the conposi tion total 100% by weight.

Suitably, th t f t table f i
wodi ci ne. TETELFAELS {of SERENSRE. ( heapett i Cur o PR Anrr G * "
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reduci ng aak 1Y19 evﬁggﬁ:ngré%fﬁ 22&% thagég@lctahség_%nts cReagsa cut,

wound or €St bn acteria, Vviruses an fungl.
Furt hersrmrmtiMCteﬂ‘maﬁl 'at:ﬁﬁ]vd)tyt hmoptepeatﬁerabém ithe phprmbeestiicall e for
use in the therapeutic, cur tive an dﬁ) WD 03/ 009877 PCT/ GB02/ 03387 24
pr ophyl act3<¥SRF ?ﬁ@ﬁ?sof’mE cPBRAECTHROrFEETEENd  dernatitis. Preferably,
t he pharnmaceutical active agent possesses antibacterial, antiviral and/or
antifungal activity, nost preferably the pharmaceutical agent possess 5
ant i bact erdatordingi t yo nastfyr@fer alfispadie pharama@sirsesd igyent ig¥ssess
anti bact erf):?lovacc{cta.lswaty ethod for delivering a pharmaceutical active
10 agent as defined hereinbefore to a target tissue by
administering a composition of the present invention as
defined hereinbefore to the target tissue. Suitably, the
target tissue comprises a wound, such as a skin lesion,
cut or a scar. Preferably, the composition is administered

15 topically to the target tissue.

According to yet a further aspect, the present invention
provides a method for reducing and/or preventing scarring,
particularly hypertrophic or keloid scars, comprising
20 administering a composition of the present invention as
defined hereinbefore to a wound, cut, skin lesion or a
scar. Conveniently, the composition of the present
invention may be administered topically to the target
tissue site. Suitably, the present invention provides a
25 wound dressing comprising a composition of the present
invention as defined hereinbefore. Suitably, the wound
" dressing may be in a form as described herein e.g. gel,

stiff cream, film etc.

30 Conveniently, the composition of the present invention may

ameliorate or reduce existing scars when applied thereto.



According to a further aspect, the present invention provides a nethod for
delivering a pharmaceutical active 10 agent as defined hereinbefore to a
target tiwews/omg7adm nistering a conposition of the preseRCTIGBI0SISON as
defined hereinbefore. to the target tissue. Suitably, the target tissue
conprises a wound, such as a skin lesion, «cut or a scar. Preferably, the
conposition is admnistered 15 topically to the target tissue. According

to yet a fuyrther,.as t he ent invention rovides a net
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According to a further aspect, the present invention provides a nethod of
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Pr ef er abl y thiche guipayeinciein |dfaltkm:tpx\&eagxarimvaltmmed with a blend of the
non-vol atile silicone fluid and funed silica. Preferably, a diluent,
particularly a

Preferably, the compositions of the present invention are
prepared by methods well known to those skilled in the art
for example by using stirrers, blenders, mills and the
15 like and other methods suitable for blending silicone oils
and fumed silica. In addition, pressure vessels and
condensing systems may be used to retain the wvolatile
‘diluent if one is included in the composition of the
present invention. Suitably, the non-volatile silicone
20 fluid and fumed silica blend is initially prepared and
then admixed with the diluent, if one is included, and the
pharmaceutical active agent. Alternatively, the blend of
" the non-volatile silicone £fluid and fumed silica and a
diluent may be formed in one stage and the pharmaceutical
25 active agent added thereto. It will be appreciated by
those skilled in the art that the pharmaceutical active
agent may be added at any stage of the preparation of the

. composition of the present invention.

30 Typically, when the pharmaceutical active agent represents
an antibiotic zeolite a masterbatch comprising the
pharmaceutical active agent, the mixture of a blend of

non-volatile silicone fluid and fumed =silica, and



volatile diluent, as defined hereinbefore is also added to 10 the
conposition of the present invention. Preferably, the conpositions of the
present iwWoeaniwn? are prepared by nmethods well known to PooaEBksIsred in
the art for exanple by using stirrerspgblenders, mlls and the 15 |i ke and
ot her nethods suitable for blending silicone oils and funed silica. In
addition, pressure vessels and condensing systens may be used to retain

the volatile diluent if one.s included _in th onposi tion of the, present
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included, and the “pharifaceutical active agent. Alternatively, the blend of
t he non- volpakirinecsilkiicede fBktiveandgknhedati |2¢a did aedhuemt miphe
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bl end of non- atile silicone f umed silica, and WO 03/009877
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initially prepare Sui tabl y, the t erbatch .includes the har.maceuti cal
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i nvention lemsiurg cheressi ddeneomceant 1oft ithe gntibiotic zeolite in the

blend of non-volatile silicone fluid and fumed sgilica, and
optionally the diluent, whilst minimizing the
agglomerization of the antibiotic zeolite, thereby
15 resulting in an increased antibiotic activity of the

composition of the present invention.

Alternatively, or additionally, a dispersant such as
magnesium stearate, may be added to the masterbatch to
20 promote dispersion of the antibiotic zeolite within the
composition of the present invention. Typically, an
anhydrous - dispersant 1s mixed with the anhydrous
antibiotic zeolite before compounding. Preferably, 10% by
weight of the dispersant is included. The antibiotic
25 zeolite/dispersant mixture may then be used to form a
masterbatch as described hereinbefore. Preferably,
particularly in the case of an antibiotic zeolite, the
compositions of the present invention are prepared under
anhydrous conditions as the inclusion of water in the
30 compositions of the present invention may promote
discoloration and agglomerization of the pharmaceutical
active agent, thereby resulting in decreased efficiency of

the composition.



t he pharnmaceutical active agent as described hereinbefore (typically 1 to
5 wt% of the conposition for an antibiotic 10 zeolite) . Advantageously,
such a prwoe@s®998g7 t echni que may ensure correct dispersi oRCOIGRORO3387
antibiotic zeolite in the blend of nonyvolatile silicone fluid and funed
silica, and optionally the diluent, whilst mnimzing the agglonerization
of the antibiotic zeolite, thereby 15 resulting in an increased antibiotic
activity of the conposition of the present invention. Alternatively, or
additionally, a dispersant such as nagnesium stearate, nay be added to the

mast er bat CRcEQrd28gPr 08t 8 disPEhst olhgedine aMd bigitdder@eolinkRnMitdy n t he
conposition of the present invention. Typically, an anhydrous di spersant
i s mixed werhvidesarhyerbed fant thieatiagz eomovadpesig icomsh @rliliygng

Preferably, 10%pby; (weloBE ef.t B dspet 3anhel 5ol bl UdgdyaFne antibiotic 25
zeol i te/ di Spérsant “m Xturée nay €n be use Fo form & "Mesterbatch as
descri lwed hereinbefore. Preferably, particularly in the case of an

antibiotic zeolite, the conpositions of the present invention are prepared

under anh$aFBESLIBENAFPi oRs HEF AT | RIRRGon FSnatRied§Rt he BEnticn
COWDOS't!C)g%o@Edtefb,e PL esepbpiayent i on MRy Aomie  HSCOOFati QR and,
aggl oneri zati on of the pharmaceutical active agent, thereby resulting in
decr eased ebfprienvy af comhestbipositi bhe YWEee8h009872nREPNGB02/ 03387 27
According to a further aspect, the present invention provides a nethod for
treating a wound conprising applying a conposition of the present

invention hecarweugd. £& Agcofditiget 0 dspedt herciaspantesdiite plB&Rdion
' nvention provides a wound dressing comprising a composition of the
present invention. Conveniently, the wound dressing may
deliver a pharmaceutical active agent to the target tissue
and/or prevent, reduce or ameliorate scarring at the

15 target tissue site.

It will be appreciated by those skilled in the art, that
the compositions of the present invention may be
administered by non-medical professional staff. Suitably,
20 the compositions of the present invention are applied to
the target tissue by means well known to those skilled in
the art, such as application with a spatula, a roll-on or

spray type applicator

25 The invention will now be described by way of the

following non-limiting examples.
The following raw materials were used:

30 Agion™ an antibiotic  zeolite, in which the ion-
exchangeable ions of the =zeolite have been partially or
fully exchanged with silver ions, supplied by Aagion
Technologies of 60 Audubon Road, Wakefield, MA 01880, USA;



provi des a topical pharmaceutical delivery system conprising a conposition
of the present invention. 10 According to a further aspect, the present

i nvent i orwOpsoeIsdes a wound dressing conprising a conposi PCOrGRIR/05332
present invention. Conveniently, the wgund dressing may deliver a
pharmaceutical active agent to the target tissue and/or prevent, reduce or
aneliorate scarring at the 15 target tissue site. It will be appreciated
by those skilled in the art, that the conpositions of the present
invention may be adm nistered by non-nedical professional staff, Suitably,
20 the conpositions of th resent _j.nventi r |4 e t et .
tissue byPR¥FOEMNT I?r?&?vﬁat g% hgsgl%kc%lr%&g%niara]c %tsﬁgpgﬁ,%ﬁsd}cth Egb;", 468

appl i cat i gR Witk kesPathavodatalle- edldrconepfayitype applicator 25 The
invention will now be described by way of the followng non-limting
exanples. The following raw materials were used: 30 AgionTM an anti biotic.
zeol Ite, b whi gl bl oy, cexchangeabl gl onsonjati sty d Bodwyeieen
partiarfly-or fu Fy egchanged w th silver ions, supplied by_ Agion

Technol oghesriely 60 AlskminyRozf, 4 \Wikds i'epd, 288 016802035 WErobo877
PCT/ GB02/ 03387 28 Dow Corning 200 having a viscosity at 25C of about

30, 000 Cc&®S st okes (non-vol atile silicone fluid); 5 Dow Corning 245

conpri si ng pol ydi met hyl cycl osi |l oxane having a viscosity of 4 ms-', at
25C (volatile diluent) ; and Aerosil 200TM fumed silica. 10 Exanple 1 -
Pr epar at i @euxsfsid ctiogiumesh séfl e present
10
Example 1 - Preparation of a composition of the present
invention

A masterbatch comprising 20 weight percent Agion™ and the
15 balance of the masterbatch (80 wt%) comprising a mixture
of Aerosil 200, Dow Corning 200 and Dow Corning 245 (3% by
weight Aerosil 200 : 50% by weight Dow Corning 200 : 47%
by weight Dow Corning 245) was prepared by adding the
Agion™ powder to a blend of the non-volatile silicone
20 fluid, fumed silica and volatile gilicone diluent. The
masterbatch was stirred with a. JH Day Pony Mixer at
ambient temperature, under anhydrous conditions, for up to
2 hours to effect dispersion of the Agion™ powder. The
masterbatch was then diluted with the desired amount of
25 the mixture of Aerosil 200, Dow Corning 200 and Dow
Corning 245 (3% by weight : 50% by weight : 47% by weight)
to form the following compositions of the present
invention in the form of a gel having a viscosity of
19,000 to 21,000 centistokes at 25°C when measured by a
30 glass capillary viscometer by test method ASTM D-445,
IpP71.



i nvention A masterbatch conprising 20 wei ght percent AgionTM and the 15
bal ance of the masterbatch (80 wt% conprising a mxture of Aerosil 200,
Dow Cor niwg 020®s8and Dow Cor ni ng 245 (3% by wei ght Aerosi IPCZA3B02/0538% by

wei ght Dow Corning 200 : 47% by wei ghtoDow Cor ni ng 245) was prepared by
addi ng the AgionTM powder to a blend of the non-volatile silicone 20
fluid, funmed silica and volatile silicone diluent. The nasterbatch was
stirred with a JH Day Pony M xer at anbient tenperature, under anhydrous
conditions, for up to 2 hours to effect dispersion of the Agi onTM powder.
The mastgrbatch was ifieardituted witn tmera@s_l [ efbwvaBBEHing080Z9 DBE| M xture
of Aerosi| 200, Dow Corning 200 a Cbrnln 4 %_by wei ght 50% by
wei ght : 7% by wei ght) hYo Forn1?he 1| 16 G g%g gs%flﬁ s of the present
invention|in the forpeafoaitgeh havi ng a \%l étd@lgyt@ﬁ thed coOpPsisixy, P00
centi st oOkEg 5185 WE measured by a 3¢ glrass capifigry vi SCometer|by test
met hod ASTM D- 445 P71. WD 03/009877 PCT/GB02/03387 29 Agion—Aefosil
Dow Cor ni h5*@®3: o by wt &f the Corning 245 (3:50°®%7) conposition by
wei ght of | £hapcenposj t | on Exarsspl elal99 Exarrpl e l'lps2 98 Exanple lc 5 95
Exampl e 2 Anttbactertal—Acttvity—5SAntt+bacterial—activityaganst
st aphyl ococcus aureus was determ ned by incubating each of the
conposi ti ongampleEranphathidackxanpieakhigndyExanple Ic with the bacteri al
strain, staphylococcus aureus on a 2 x 2 inch agar plate,

5 Antibacterial activity against staphylococcus aureus was
determined by incubating each of the compositions of
Example la, Example 1b and Example 1lc with the bacterial
strain, staphylococcus aureus on a 2 x 2 inch agar plate,
for 24 hours in the presence of oxygen. A composition

10 comprising a mixture of 3% by weight Aerosil 200, 50% by
weight Dow Corning 200 and 47% by weight Dow Corning 245

(i.e. without Agion™) was used as the control.

The results as shown in Table 1 demonstrate the enhanced
15 antibacterial activity of the compositions of the present
invention. The control sample and the assay alone (i.e.
the assay not including a control sample) exhibited an

increase in bacterial activity.



for 24 hours in the presence of oxygen. A conposition to conprising a

m xture of 3% by wei ght Aerosil 200, 50% by weight Dow Corning 200 and 47%
by wei ghtwDew/o@srni ng 245 (i.e. w thout Agion") was usedPa3/GHue/0s3snt rol .
The results as shown in Table 1 denonstygate the enhanced 15 antibacteri al
activity of the conpositions of the present invention. The control sanple
and the assay alone (i.e. the assay not including a control sanple)
exhibited an increase in bacterial activity. WO 03/009877 PCT/ GB02/ 03387
30 Table 1 Organismcount (CFU m ) Sanple Zero Contact 24 Hours Percent

I dentification Tinme Contact Tinme Redgghignyl U ASSAY 3.60 x 104 4.50 x 104
NO REDUCTI ON _CONTRO. 3.60 x 104 1.01 x 105 NO REDUCTION COVPOSI TI ON OF
3.60 x 104 <1D* 99.99% THE || NVENERGA ™ WpPH Y95 AEON COVPOSI TI ON OF |3. 60 X
104 <10* 99. 9P%a,phEE T NVENTIZNS Wok Fh A7 AW ZGNEEEIMNPOST TT OBE&Fen8. 60 x | 104 <10*
99.99% THE | NYEME: EN-IN:BH | 5%mAG ON NOTE:| dostfce= miingn t | péaudeiect i on of
assay 5 Exanple 3 - In-vivo Wand Heal i ng/ Anti bacterial (Activity Three
human vol unt ephssayavi ng woyndso whiteh had [st.aptedof o develREpUCTION kel oi d

scars were selggiEeL, 3.60 x 10° 1.01 x 10° NO REDUCTION
COMPOSITION OF | 3.60 x 10° <10° 99.99%

THE INVENTION
WITH 1% AGION

COMPOSITION OF | 3.60 x 10* <10 99.99%
THE INVENTION
WITH 2% AGION

COMPOSITION OF | 3.60 x 10% <10 99.99%
THE INVENTION

WITH 5% AGION

NOTE: <10 = Limit of detection of assay

Example 3 - In-vivo Wand Healing/Antibacterial Activity

Three human volunteers having wounds which had started to
develop into keloid scars were selected.

10
The composition of Example la (2 g) was spread over the
scar of the first volunteer and the composition
immobilised  until sufficient volatile  diluent had
evaporated therefrom (approx. 15 minutes) so that the

15 resulting composition adhered to the tissue site.

A control composition (2 g) comprising a mixture of 3% by
weight Aerosil 200, 50% by weight Dow Corning and 47% by
weight Dow Corning 245 was spread over the scar of the
20 second volunteer and the composition immobilised until

sufficient +volatile diluent had evaporated therefrom



10 The conposition of Exanple la (2 g) was spread over the scar of the
first volunteer and the conposition inmmobilised until sufficient volatile
di l uent hao 03vmpor at ed t herefrom (approx. 15 m nutes) soPChaiBo20g38715
resul ting conposition adhered to the tBssue site. A control conposition (2
g) conprising a mxture of 3% by weight Aerosil 200, 50% by wei ght Dow

Corning and 47% by wei ght Dow Corning 245 was spread over the scar of the

20 second vol unt eer d t.he conposition immpbilised until suffi.ci.ent

Vol at1 Lo i FEBRPRhadt oy AHORIERL ¢ Rer GRS DEP0H SO b 0458y 31
(approx. 1lzgAtpHies) saet hagstiBeghiesul ting conposition adhered to the
tissue site. AgionTM powder al one (40 ng) was placed over the scar of 5

the third volunteer and the powder imobilised on the tissue site with a

transparen hasi Vv |.as E fat i it ral
nont h peri%%gg%ndEFﬁgﬁ?gdégé?%nqgg 35%ngggg??%ggégegﬁ%ﬁbngﬁ%egéggsgﬁfn to
i nfection)thad fhatd entidlgirafedrheandart{e epoesient | hgmsbai iassl i @ attdhen
and/ or prevention and/ or, eduction% was, recorded. The results are
present ed FASTaBl 815Sp¥isH, @ FLBPE ?rgaﬁpﬁg REGYEL POASER Redness Fl atteni ng
of Scars Exanple la Immediate reduction in Steady reduction in |evel
redness after 2 days, of scar. After one nonth further decrease in scar
showi ng vi Babheosi gire padiryss ol rmeehliedred sappeari Ag Mansht RS idchor

door ease | B edREES FRIUELL N 10Kl S6eo L By TaRRbbeaBl! & !
10 infection) and flattening of the scar (representing scar
amelioration and/or prevention and/or reduction) was
recorded. The results are presented in Table 2 below.
Table 2
Sample Reduction in Redness Flattening of Scars
Example 1la Immediate  reduction in | Steady reduction in level
redness after 2 days, | of scar. After one month
further decrease in | scar showing visible signs

redness occurred.

of disappearing.

Control

Minor decrease in redness

after 1 month.

Reduction in level of scar

after 1 wmonth but not as

significant as Example 1la
as scar present after 1
month and no signs of scar

disappearing.

Agion™ alone | Reduction in redness | A scar developed.

observed after 4 days.

15

The results demonstrate that the composition of the

present invention not only reduces the redness of the scar
(indicative of antibacterial activity) but also prevents
and/or ameliorates scarring. Moreover, there appears to be
20 a synergistic effect of antibacterial and/or scar reducing
effects employing a combination of the antibiotic zeolite

and the non-volatile silicone £fluid/fumed silica mixture



as scar present after 1 nonth and no signs of scar disappearing. Agion''
al one Reduction in redness A scar devel oped. observed after 4 days. 15 The
results owoomnmosate that the conposition of the present PET&RRO888MOt only
reduces the redness of the scar (indigative of antibacterial activity) but
al so prevents and/or aneliorates scarring. Mreover, there appears to be
20 a synergistic effect of antibacterial and/or scar reducing effects

| oyi mbi nat i f the antibi ot it d th -vol gt i
Si | i cone f FATHAFGfled "SIt oS WOt/ OO TRT) B3 633t 42

conpar ed WebRpeBREQWNNG £t RBcC PRt ipdehsioal the conposition of the
present invention. Exanple 4 5 The follow ng conpositions as listed in
Table 3 were prepared in accordance with Exanple 1 above except the

Agi onTM ant‘Eixgi Bﬁie%zeol ite was replaced with the appropriate

phar maceut ve agent. 10 Table 3 Pharmaceutical Active Agent
Aerosi | sDow Corni ng 200: (% by wei-ght of the Dow Corning 245 (3:50:47)
conposition) (% by_weight of the,  conpositiaqgn) anpl e 4a_Chl or ohexi di ne
acetate (2% 98%%1%1%3/ Wwpﬁh%?gg4@%eﬂ%§ﬁ% gEPB(V?B? it )2 97y wt

prepared in accordance with Example 1 above except the

Agion™ antibiotic zeolite  was replaced with the

appropriate pharmaceutical active agent.

10
Table 3
Pharmaceutical Active Agent | Aerosil:Dow Corning. 200:
(% by weight of the | Dow Corning 245 (3:50:47)
composition) (% by weilght of the
composition)

Example 4a | Chlorohexidine acetate (2% | 98% by wt
by wt)

Example 4b | Benzamycin (3% by wt) 97% by wt

Example 4c Erythromycin (3% by wt) 97% by wt

Example 5

15 The following composition comprising 2% by weight Agion™
and the balance comprising a mixture of 3% by weight
Aerosil and 97% by weight Dow Corning 200 was prepared in
accordance with Example 1 above. The resultant composition
was in the form of a viscous gel having a viscosity of

20 approximately 28,000 to 30,000 centistokes at 25°C when
measured by a glass capillary viscometer by test method

ASTM D-455, IP71.

25 The reader’'s attention is directed to all papers and

documents which are filed concurrently with or previous to



Exanpl e 4c Erythronycin (3% by w) 97% by w Exanple 5 15 The fol |l ow ng
conposition conprising 2% by wei ght AgionTM and the bal ance conprising a
m xt ure oWo3Bwws7ivei ght Aerosil and 97% by wei ght Dow CoPRTrrgB020838nas
prepared in accordance with Exanple 13above. The resultant conposition
was in the formof a viscous gel having a viscosity of 20 approximtely
28,000 to 30,000 centistokes at 25C when neasured by a glass capillary

vi sconet er t est : . ASTM D- 455, . 1.P71. . e re : ttentjon is
directed tg?l)ailsl B aeﬁl%%&d%dolclﬂunceoﬁ%sec l|O(€-*n ‘A'aiLr%g-l Eble%l %ﬁ‘:ﬁ%%réq %%t h or
previ ous t whWBh03/ 6877 ocBel/ GBA3/ 038851183 timspspetohi cawioh | nthis
connection with this application and which are open to public inspection

h
with this SOFELEACEHIBN, aRd i cBRARERRES offfal PléucH Papareegsy and

document s @eulRe@/sP Al 84 RIML A 1HRERIENES reldefie Lhe features
di sclosed in this specification (including any acconpanyi ng cl ai ns,

abstract and. draw ngs), and/or all of the steps of any nethod or process
so di scl osed, be.c i ned_Jin_any .conbi nat.i on .except conbi nations
where. at | oast Agnehr CORont T BhTETRs CIRAAPOR s Hbs LAVE, niRCRITYEERE el ve.
Each feat uri@ndilseliosed iamyt hi scqe@ddygald on ci(digd udi ngo Siya &€ congadyi ng

clains, abstract and 15 dramﬁn?s), may be replaced by alternative features
servi ng t herauiBIsdgui FBAERE of1di nPf arthfur sos®s umfesetexphesspPg ¥ at ed

otherwi se. pHilles Ul PSP SIPIESS) Yngy abedBLRTRMS A £APNLRALNLE; h SC! 0sed
is one exafple only of a generic series of equivalent or simlar features.
10 except combinations where at least some of such features

and/or steps are mutually exclusive.

Each feature disclosed in this specification
(including any accompanying claims, abstract and

15 drawings), may be replaced by alternative features serving
the same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated otherwise,
each feature disclosed is one example only of a generic

series of equivalent or similar features.

20
The invention is not restricted to the details of the
foregoing embodiment (s). The invention extend to any novel
one, or any novel combination, of the features disclosed
in this specification (including any accompanying claims,
25 abstract and drawings), or to any novel one, or any novel

combination, of the steps of any method or process so

disclosed.

30



20 The invention is not restricted to the details of the foregoing

enbodi nent (s). The invention extend to any novel one, or any novel

conbi nat iwn,030098the features disclosed in this specificarcorcRmnsisadi ng
any acconpanyi ng clains, 25 abstract arsd drawi ngs), or to any novel one, or
any novel conbination; of the steps of any method or process so

di scl osed. 30 WO 03/009877 PCT/ GB02/03387 34 Cains 1. A conposition
conpri si ng non-vol atile silicone fluid in adm xture with funed silica
and a pharma@et cal active 5 agent. 2. A conposition as claimed in claim
1 wherein the non- volatile silicone fluid conprises a silicone polyner,
preferably a |inear dinethicone. 10 3. A conposition as clained in claiml
or 2 whereiln t Be CoRmesidlian I@@H%%ﬂmgeaflnﬂﬂfw@ad?@s%rﬁllwwleaw of

greater thap qry qg&q}r Q,Vl?t%/oﬂ}éné’@' Fﬁt & dhe acm L8k 5 Ct&i‘{%e

conposi tion as craimed in any one o he preceding al ns erein

fumed sbl i e@ent.present in an anount of greater than or equal to 0.25% by
wei ght of' the conposition. 20 5. A conposition as clained in any one of
the preceding. clains wherein the blend of the non-volatile silicone fluid

and funed sili@a CHPYdSeSo9r 88t %&a&h@a Qh Mt @ WhedRUDY el ght - f umed
silica. 25°6. A conposition as clainmed in any one of the preceding clains

wher ei n t hoBlagrnd eof stild come vallagcd ecemprégsae a silicone polymer,
preferably a linear dimethicone.

10
3. A composition as claimed in claim 1 or 2 wherein the
non-volatile silicone fluid is present in an amount of

greater than or equal to 20% by weight of the composition.

15 4. A composition as claimed in any one of the preceding
claims wherein the fumed silica is present in an amount of
greater than or equal to 0.25% by weight of the"

composition.

20 5. A composition as claimed in any one of the preceding
claims wherein the blend of the non-volatile silicone
fluid and fumed silica comprises greater than or equal to

0.25% by weight fumed silica.

25 6. A composition as claimed in any one of the preceding
claims wherein the blend of the non-volatile silicone
fluid and fumed silica comprises less than or equal to 12%

by weight fumed silica.

30 7. A composition as claimed in any one of the preceding
claims wherein the pharmaceutical active agent is present
in an amount of greater than or equal to 0.1% by weight of

the composition.



fluid and fumed silica conprises |less than or equal to 12% by weight funed
silica. 30 7. A conposition as clained in any one of the preceding clains
wher ei n tWe oplessmaceuti cal active agent is present in anPamsEBwR/08d87gr eat er
than or equal to 0.1% by weight of theé5conposition. WO 03/009877

PCT/ GB02/ 03387 35 8. A conposition as clainmed in any one of the preceding
clains wherein the pharnmaceutical active agent is present 1in an anount of

| ess than or equal to 50% by wei ght of the 5 conposition. 9. A conposition
as claimed in any one of the preceding clains wherein the pharnmceuti cal
active agest ia icondusitfiormad alsdmed, iparmsnyc ubees | gfa thewderecedin). A
conposition.as clained.n one of the recedin clains wherein the

phar maceut F¢af Mg WhFF Side rﬁ%%xm?ﬁ‘f%ce‘é?ﬁﬁ?ﬂ c‘?SB?"g? goendi i, RERSPHS

anti bacterial adChimsunt, ofanldgy rt@iana%tx' Woukiand Gosandy flngale apd ivgd y. 15
11. A conposition as claimed in claim10 wherein the “pharraceutical active

agent % amocARPEBiéPRc zeolite. 12. A conposition as claimed in claim11
wherein the 20 antibiotic zeolite conprises ion-exchangeable ions which
have been totally or partially ion-exchanged with an antibiotic nmetal ion

sel ected fpom Ahe oyl ti@Wrasi oYadhedsihvemny coppesrarte?igiediingr. a
m xture of two or nore  of these ions. 25 13. A conposition as clained in
claim 12 wRéRréms tHeTedm | Hrot PRaFBREPUFHABL| ACHY S, aFehte AFe ifr ddtnt in

an form of a solid, particularly a powder.

10
10. A composition as claimed in any one of the preceding
claims wherein the pharmaceutical active agent exhibits
antimicrobial activity, such as antibacterial activity,
antiviral activity and/or antifungal activity.

15
11. A composition as claimed in claim 10 wherein the

pharmaceutical active agent is an antibiotic zeolite.

12. A composition as claimed in c¢laim 11 wherein the
20 antibiotic =zeolite comprises ion-exchangeable ions which
have been totally or partially ion-exchanged with an
antibiotic metal ion selected from the group comprising of
silver, copper and zinc ions or a mixture of two or more

of these ions.

25
13. A composition as claimed in claim 12 wherein the
antibiotic metal ions in the zeolite are present in an
amount of greater than or equal to 0.1% by weight based on
the weight of the zeolite.

30

14. A composition as claimed in claim 12 or 13 wherein the -

antibiotic metal ions in the zeolite are present in an



anount of greater than or equal to 0.1% by wei ght based on the weight of
the zeolite. 30 14. A conposition as clained in claim12 or 13 wherein the
ant i bi ot iwormweds7T ons in the zeolite are present in an WOPQI/CEBIB7

PCT/ GB02/ 03387 36 anmount of |ess thanagr equal to 15% by wei ght based on
the weight of the zeolite. 15. A conposition as clainmed in any one of
clains 12 to 14 5 wherein the antibiotic nmetal ions conprise silver ions.

16. A t d | aj fyrth
el ud g ATGEPRORE. LE6C17 TR GmRge b 42 TR e SHE GRS 1 W of

the diluepkightac¥okakl keodijkeent . 18 A conposition as clained in claim
17 wherein the wvolatile diluent conprises a volatile silicone fluid. 15
19. A conposition as clainmed in any one of clains 16 to 18 wherein the

diluent is grege émb§8§@lggng t lg{%ﬁggra &h%%, %%¥)cla ﬁ%@fép qé‘to 19

conposi tion conposl i GiT%as ai'med”i n any one of
wher ei nst heheiredasthy ahttbeodiilcuaeitals ibasscohpiriee edualer tionkQ mMmPs- 1 at
25C when neasured by test method ASTM'D- 455. 25 21. A conposition as
claimed in any one of clainms 17 to 20 wherein upon evaporation of the

vol atile dibuent do@®stifte ort WO prad eskl t SURABI 44 on
havi ng a highercbiscggitfn 36" égé%ﬁggnposg§§iﬁ§§i %Fafﬁ%& In anyl% e of

t he precedpﬁglméléuwthwhenec&Uﬂhagn@nduduantle silicone fluid has a
viscosity of less than or equal to 200,000 centistokes

10 17. A composition as claimed in claim 16 wherein the

diluent is a volatile diluent.

18. A composition as claimed in c¢laim 17 -wherein the
volatile diluent comprises a volatile silicone fluid.

15
19. A composition as claimed in any one of élaims 16 to 18
wherein the diluent is present in an amount of greater

than 1% by weight of the composition.

20 20. A composition as claimed in any one of claims 16 to 19
wherein the viscosity of the diluent is less than or equal
to 10 mm’s™ at 25°C when measured by test method ASTM D-
455,

25 21. A composition as claimed in any one of claims 17 to 20
wherein upon evaporation of the volatile diluent from the
composition produces a resultant composition having a

higher viscosity.

30 22. A composition as claimed in any one of the preceding
claims wherein the non-volatile silicone £luid has a
viscosity of less than or equal to 200,000 centistokes

when measured at 25°C.



when neasured at 25C. WO 03/009877 PCT/ GB02/03387 37 23. A conposition as
claimed in any one of the preceding clains wherein the conposition is in
t he for mwb oa/00wspr eadabl e cream gel, oil, |ight grease oPCwtBR@3pray 5
on fluid. 24. A conposition as clainmed37n any one of the preceding clains
conprising: 1 to 5% by weight funed silica; 10 35 to 65% by wei ght

non-vol atile silicone fluid; 25 to 65% by weight volatile diluent; and 1
to 5% by weight of a pharmaceutical active agent, wherein the conponent
parts of the conmposition total 100% by weight. 15 25. A conposition as

cl ai ned i n2anyRoreongiodtitte qpr exedtbgimetiains agr dise of M@ Qyrecedithg A

net hod of rrﬁnufactu mg,a conposition as defiped in 20 any one of the
precedi ng EH&rHE cHhﬁF dfngtEBnt SEFPRGLIEIOPhat Fracklt i tAE akeFle @ger with

a mxture AaR1 eV id e s&licgne flhuigta d-si Ligaq L27. t hod
of manuf ac?%rr}%r?gag go(r?riplggéa{ini'i o%é%'s ggg.ll rré:jilg?lr? r%%éc ai (rjn§2Ersﬂogogrlteﬁesrp|A cl udi ng
the step obnadduig-a diluent. 28. Use of a conposition as defined in any
one of claims 1 to 25 in the manufacture of a nedicanent for which the
topi cal delivery of a pharmaceutical active agent is 30 indicated. WO

03/ 009877 BPET/ GBRAMPIZBE1c38 9. clsemefl anCemPoshié opfas e gr@skdihg! ai m
28 for theclgri%gh%g%ggagiggq/ or therapeutic treatnent of an infection
1 to 5% by weight fumed silica;
10 35 to 65% by weight non-volatile silicone fluid;
25 to 65% by weight volatile diluent; and
1 to 5% by weight of a pharmaceutical active agent,
wherein the component parts of the composition total 100%
by weight.
15

25. A composition as claimed in any one of the preceding

claims for use in medicine.

26. A method of manufacturing a composition as defined in
20 any one of the preceding claims comprising contacting a
pharmaceutical active agent with a mixture of a non-

volatile silicone fluid and fumed silica.

27. A method of manufacturing a composition as claimed in

25 claim 26 further including the step of adding a diluent.

28. Use of a composition as defined in any one of claims 1
to 25 in the manufacture of a medicament for which the
topical delivery of a pharmaceutical active agent is

30 indicated.



by a pat hogen, such as bacteria or viruses. 5 30. Use of a conposition as
claimed in claim?28 or 29 for the prophylactic and/or therapeutic

t r eat mrentwofosmowscar, in particular for reducing and/ or pPETARR0883CArS.
31. A nethod for delivering a pharnmaceuti cal active agent 10 to a target
tissue conprising adm nistering a conposition as defined in any one of
clains 1 to 25 to the target tissue. 32. The nethod as clainmed in claim31

wherein th 15 co sition is ied to ically.to targ ssu 33. A
method f of 2P edBEFnG tartll BPRBPBINEFnG ST LBmsniith e AR S0 1 ng
CO”D05|t|0ﬂré§h9§EbB§@'dhd%&k el i MBrdater® b8 ANUYIGCtGWn Skin
| esion or ~20 scar. 34. A nmethod for treating a wound conprising applying a

conposi ti ohYad Eéfihﬁgénhnsuﬁiél 8feberterapnerivisugssto a wound. 25 35. A
topi cal pharnmaceutical delivery systemconprising a conposition as defined
in any one of clains 1 to 25. 36. A wound dressing conprising a conposition
as defimed3030Uke afiy aormmqgj‘osﬂtaldrs ds tol2tmedVA Q3608287 28PCH @B0HA3387

39 37. Use of a co sition co S|ng5a bl end of a non- volatile silicone

fluid and FBRe®rORbYIRGGC B hGCEEPEHA! fadSRA T tacPt veé &fA to a

target tissggep a§t§§ulé9 2Bp! realein OHHH/%kngrévéﬁ%ghﬁo% ardcl uding the
conposi tion as defined in any one of clains 1 to 25 d a dispenser in

fluid conmunication with the reservoir for dispensing the conposition from

the reserv?it'Alge%%bdA fnéef§$é¥1£§ gla g%%ab@u%&%%ﬁ‘%%eﬁﬁgeky the

10 to a target tissue comprising administering a composition
as defined in any one of claims 1 to 25 to the target

tissue.

32. The method as claimed in c¢laim 31 wherein the

15 composition is applied topically to a target tissue.

33. A method for reducing and/or preventing scarring
comprising administering a composition as defined in any
one of claims 1 to 25 to a wound, cut, skin lesion or

20 scar.

34. A method for treating a wound comprising applying a
composition as defined in any one of claims 1 to 25 to a
wound.

25
35. A topical pharmaceutical delivery system comprising a

composition as defined in any one of claims 1 to 25.

36. A wound dressing comprising a composition as defined

30 in any one of claims 1 to 25.



di spenser conprises a spray, a roller ball, or an applicator. 40. A
conposition substantially as defined herein with 15 reference to the
descri pt i w0.03/009877 PCT/GB02/03387

10

15

39

37. Use of a composition comprising a blend of a non-
volatile silicone fluid and fumed silica for delivering a

pharmaceutical active agent to a target tissue.

38. An applicator comprising a reservoir including the
composition as defined in any one of claims 1 to 25, and a
dispenser in fluid communication with the reservoir for

dispensing the composition from the reservoir.

39. An applicator as claimed in claim 35 wherein the
dispenser comprises a spray, a roller ball, or an

applicator.

40. A composition substantially as defined herein with

reference to the description.



