THERAPEUTI C COVBI NATI ONS OF THEOBROM NE AND AN ANTI HI STAM NE Fi el d of the

I nvention This invention relates to a drug conbination, its

conposi t iwo 28neh78443 use in therapy, particularly in theptharspw/msboseough.

5Background of the Invention Cough is a protective reflex.

Persi stent cough can be distressing. Over-the-counter renedies are

avail abl e but their effectiveness is doubtful. W)98/ 42322 di scl oses

t he use of the(BEMREVEIE GIOMBHATIPRAIOFETHEOGRONIGEQMND AN HEIHTVRMI®F al | y.

10Usneni et al., FASEB J. express article 10.1096, discloses that

t heobrom ne inhibits sensory nerve action and cough. Data are provided,

showi ng effects follow ng oral dosing in citric-acid induced cough in the

gui nea pi g, } v i cin cough challenge in humans, and foll ow ng

bat hi ng of i sol at eghigiHvBRfoPFlatt8dy% BeLVMRSIBRRIALS QposRibAtdrY &l agd nes

nanmel y di phenhydram ne have been to shown to have efficacy in the citric

aci d- i nduced ieegapyrpagicuiailyrie fe theranymfeovehunt eers (Packman et. al., Int

J din Phar kardlf | GOLntigh091) . However, a recent review article,

Bj ornsdottir 5 5 6): 577-83 reports that presunptions about

ef ficacy of di pherPoyuphariangrotegdive s¢flexo URgrsistent coaghs can be2isicssingl VOeat | y

substantiated,_in |literature. |In_other r.ds here is.nq strong evidence

That  anti hi starenuabhiPasls ' ARl 4R v alettihdng g BaRbide, vent on

The invention is haoed/s@32beaistiobss pag tugen oflaheolsrbmmedon tisy nesagiehi of

antitussive effect for theobrom ne conbined with the antihistamne 25

chl or pheni r arfoHEN: PPe0¥eR Piddy-aci d- i nduced cough nodel . G ven the recent

literaturg suggestiigigedinat ant FASHERN negpleayeanrlel 0. 669 dRceaEghihatt was

therefore surprising to find that a conbinati on of theobrom ne and

chl or pheni r afheebragneninhibifsr seBEPRANReVEsaGiod and eeaughe oRsia earet provided,

t heobr o ne. 3j,8ffg SRCAETRNARS bl JBRAG hRAABLM RBubsH Ssh Imneogieat | on
pig, and in the capsaicin cough challenge in humans, and following bathing of

isolated guinea pig vagus nerve preparations.

15 Antihistamines namely diphenhydramine have been to shown to have
efficacy in the citric acid-induced cough model in healthy human volunteers
(Packman et. al., Int J Clin Pharmacol Ther Toxicol, 1991). However, a recent
review article, Bjornsdottir et al. 2007 Dec, 29(6): 577-83 reports that
presumptions about efficacy of diphenhydramine against cough in humans are

20 not univocally substantiated in literature. In other words, there is no strong
evidence that antihistamines have any efficacy in cough.

Summary of the Invention

The invention is based at least in part on data showing a synergistic

antitussive effect for theobromine combined with the antihistamine

25  chlorpheniramine, in a citric acid-induced cough model. Given the recent

literature suggesting that antihistamines have no efficacy in cough, it was

therefore surprising to find that a combination of theobromine and

chlorpheniramine has an improved antitussive effect, compared to theobromine
alone.

30 Consequently, when theobromine is used in combination with an

antihistamine, a considerably reduced dose of theobromine can be given for an

equivalent antitussive effect for theobromine alone, so reducing side-effects and

drug burden.



anti hi stam ne, a considerably reduced dose of theobrom ne can be given for
an equi val ent antitussive effect for theobrom ne al one, so reducing

si de- ef f ewD0BEMd3@7ug burden. WO 2011/ 073647PCT/ GB2010/,05212610252086
Therefore, according to a first aspect ofg the present invention, an agent
conpri ses theobrom ne and an anti hi stam ne, as a conbi ned preparation for
Si mul taneous, sequegtdfdle, AccSBRRY B! £ ikt @shEctidiei@Mresent invention, af&gBhe1 NY
to a second aspect, a phar maceuti cal conposition conprises 5theobrom ne and
an anti hi st agomprises theobrpmiresanse| dreqrithist@atnet,has asgorabigedt preparatian ifohshi p
w |l be exhi I i wi shing to be bound by

t heory, thi SQ%&%@SHQ éeq%g%g OZESrg r{éﬁérsu eWsnltﬂ‘lgl ;Pﬂ ty of the nenbers of the
anti hi st am ne cI agcofdiny tcga sebPesd aspecton wiarmbeelicalvcorgpodidén gamerideshows
the effec of t eobr om (f tﬂi% a conbi nati on of theobrom ne and

chl or pheni ra ro'@ﬁ‘ ?r&a'& AMfuced cough in guinea-pig. Description
of the Invention It is belid@duted thuerg,rrn;rgugtlnﬁ rélercmshm\wnhlb%t axiibieed mHagms an
agent that inhi b| ts the action of histam ne via histamne receptors. This

t er m r epr esefENigtagRINES. g LY iosy Wishing E%Ee oeuny bydheeryt this may e dueim the t he
skill ed pers@iuctufal@iril#hZbf Bd eehBEisBI e aﬁﬂ“Iﬂstaﬁﬁdéwgé@md}@ ts an

H -receptor antihistam ne. Any suitable formof the antihist am ne agent nay
be chosen. THheseription ofdbe Bsaw®d prodrugs and active netabolites. As used
her ei n, e treat h h e punber
and/ or ttﬁg severi trﬁyéﬁ? étjg)h% %er ﬁiay tﬁ&?drrareﬂ%nneté %]idr gﬁﬂ%ﬁ%mﬁﬁa&b{ﬁhof‘
nunber of codigmdromine. arml mlor@benmmmeuerspm adifl-énduced abugle dtugwseapey. body' s

urge to coug@e Tpe!roenf qﬂﬁr acc9rd| ng to a preferred enbodi nent of the

i nvention, a eobrom ne and an anti hi stam ne, for use as

an antitussive phaﬁrsnuasbelmereml tHeoeprasahiifdstamiiie” agedtis ai apbet thaniehibitothd s

useful as an Z?ant S|ve in the control of %ou h. Preferabl i s used
This R et

in the contr&Cet° B'ﬁ a”EJP%é{l?c*E'F\?éT"%[FgC}‘?ptorS "ERESRNSt R HR8A be

used in 35 aRt of hRligd Sha LA kAeWA {Pithé tﬁll%epe@ohhoqghacgf@é%' on
according to this invention neans that a reduced dose nmay be effective. The

dose of the &mhqsimentnithee ankhistamingderiat SheeeaPptoy @m,tlhlstamlne Any suitable
form of the antihistamine agent may be chosen. These include salts, prodrugs

and active metabolites.
As used herein, the treatment of cough means any therapy that reduces
20 the number and/or the severity of cough. Preferably, it means a reduction in the
number of coughs, i.e. a direct antitussive effect that reduces the body’s urge to
cough. Therefore, according to a preferred embodiment of the invention, an
agent comprises theobromine and an antihistamine, for use as an antitussive
pharmaceutical composition. An agent of the invention is useful as an
25 antitussive in the control of cough. Preferably, it is used in the control of non-
productive cough.

The antihistamine may be used in an amount that is already known for its
use, although combination according to this invention means that a reduced
dose may be effective. The dose of the antihistamine that is administered with

30 the theobromine will of course depend on the usual factors, including its potency,
but is preferably at least 0.1, e.g. at least 5, and may be up to 50 mg/kg/day.
Preferably, it is dosed in a range of 0.1 to 30 mg/kg/day.

Any suitable form of theobromine can be chosen. These include salts,

prodrugs and active metabolites. Theobromine may also be in the form of cocoa

35 orchocolate. Suitable dose ranges for theobromine are known in the art and will



30 the theobromne wll of course depend on the usual factors, including
its potency, but is preferably at least 0.1, e.g. at least 5 and may be up
to 50 ng/wglday73@referably, it is dosed in a range of @ci/dgroBdspapt6kg/ day.
Any suitable form of theobrom ne can be c¢hosen. These include salts,
prodrugs and active netabolites. Theobrom ne may also be in the form of
cocoa SSor Ch@oehdtdh 1iHlbaH)l BeRs fadBags aliNgud RO LA RIS RokNGNd N T he
art and will 2011/ 07364 7PCT/ (B2010/ 052086 3 depend on"the usual factors
(age etc); alconbingiiontieeangribaitihstaffecive dese may breedwnasi nati on means t hat
the effective dos ; ; ; | pat i on. rdi o the
i nvention nmay be %%&@%tlpﬁ%&ggﬁmﬁ éo ftr(])er %%egﬁ?rggﬂ%}r %?nbrgglgggaﬁeéj Sn%lé

f or mul at i ons forhadateomornen, sgparatet apsoulstians, 5faeqoerttined, aomilt@insbuat oon.

Thi s anti bi st am ne. maé be tcag.osen fromthe foll ow ng drugs: di phenhydram ne,
| or at adi ne, &88?%?5’{3 THES P enazi ne, di menhydri nate, doxylam ne,

nmecl i zine, quetiafhie, ahsthenasdi reay pbenichaseéme fropet thid zfolewirdy ogrigeazi ne,
cl emasti ne, chl orpheniram ne, dexchl or pheni ram ne, , , ,

10l evocetiri ﬂ'%,”ﬁ%j@f@&i&%i neraidine medasiEaiadiney asimRBasr oABMKYAHRAte,
astem zol e, fRxphANRI MReclizPieat 3dbihing etfekbehBdine! eyR&Rlahihg Nebtirizine,

br onpheni ram ne, dextrobronpheniramne, pronethazine, m zol astine and
triprolidi nepPrepethaziasl y, clegastng.hi st emerimeenisarsimieor phdakehierpheniramine,

The conmpqynds.f. fihe- 1 nv i ey bgiadrinhst er&dh Q¥ /Ny ' 15
route, sggh 3%&’6?@'}'12?’?% o?‘gpf&ﬁ}ﬁlﬁ% e ,I [ ntr%hg’sala?'qlgg%tlr%hgug%?rbb%@rbgvéhous,
rectal and vagtamsikzoleout edexofenadine, The lomatpdinads oftetirdzndg, nvenevaoretiaeiee,
preferably arsﬁ) cQ ingti.ons io rbg) adni ni.rstmerr]ed oral ltl'zvje[%r}c or elxe}ngq e as
tables, trocRELTPIEYEYas, AGHeBMRheiEaMNSSFRRSIERIS oM ALrelNs edbwder s
or bIgr anul ez. triﬁﬁreﬁ(iﬁﬁé.eBreihwb{jmg@éthtarmm?th}irm?em?rrmﬁe.t he inventi onbar e
tabl ets and capsul.es. Liqui ispersions for oral admnistration e
syrups, eml si ons ER-CTHRMHESI ¢frBS INkoR BRK PEERYTINRICH Y, FRX ale a0l
conposi ti1gn Qbuteh8uerPERI NRLhODrAIS ifhdME SARshdsab! flbliRGu aRdiavENYAS, ectal
conventional excipients, exanples of which are given bel ow. 25Conpositions
i nt ended for 39HMAJINSEraWEES-be prepared according to any method known to the
art for the manufapusmBbuliRAEMBECHlbefin SRIPRIbELANES BRfbisiRNSs to be
conpositions may contain one or nore agents selected fromthe group

consi sti ng ofadsweietesed nepliagént exanfipla\asutableg, dgehess, lozerigesr angeagent siland

preservi ng agen L n._ordger rov] de phar iC t _and ..

ol at abl 030 resi iy offEbelr P oPUh e U BT ot e R RSl en s
i n adm xtar e conipositions tobthe invieatiomaeditattets | agndacapspteabl Eigakicdipp@sionisvibi ch
are suitable fc1r t he .mantuf acture of tablets. These excipients may I{?Igfe for

exanpl e, i neralgiaduppiLatia, JRaKsPe aFWHRS SRHYRATE e2"S otHIPR EQPBoNd
| act ose, cal grefardpnpspaparfiaceatiddlnedphssdrivat 6f tiege FoMMdtioa B’nE pressed

di sintegrati Tagblgtggptcz, for exanple corn . .
psule with conventional excipients, examples of which are given
below.

25 Compositions intended for oral use may be prepared according to any
method known to the art for the manufacture of pharmaceutical compositions,
and such compositions may contain one or more agents selected from the group
consisting of sweetening agents, flavouring agents, colouring agents and
preserving agents in order to provide pharmaceutically elegant and palatable

30 preparations. Tablets contain the combined active ingredients in admixture with
non-toxic pharmaceutically acceptable excipients which are suitable for the
manufacture of tablets. These excipients may be, for example, inert diluents,
such as calcium carbonate, sodium carbonate, lactose, calcium phosphate or
sodium phosphate; granulating and disintegrating agents, for example corn

35 starch or alginic acid; binding agents, for example starch gelatin, acacia,



35starch or alginic acid; binding agents, for exanple starch gel atin,
acacia, WO 2011/073647PCT/ (3B2010/052086 4 m crocrystalline cellul ose or
pol yvi nylwpyorigl7se@done; and | ubricating agents, for exanpCe/cegrasRosm
stearate, stearic acid or talc. The tablets may be uncoated or they may be
coated by known techni ques to delay disintegration and absorption in the

gastroi nt est imgloch/saftineABEIItI S %PYpog)V\mWI A8 IiGSSd; 2A e Suhtifg a@enl&.\,/Q’Br a

| onger period. For” exanple, a tinme delay raterial_such as glycery
nonost ear at e e¥amgleymagpesidinsitearate, staady asid entelcoy B tablets mayQg emeated

suspensi ons ng.al,n e,goahi I j al.S¢d fnagm' - L.Eh

exci pi ents s&?t{ggyem%grbghggg&gﬁ%gﬁhm g%tng%g(%ugd sral?s er??s%:irg%@.a“ghc%nd

exci pi ent s arabsendiperiaithg gagtroingsstihalr trectaamml theselnli pravide a sustained action

car boxymethyl cel | ul ose, 1Q pethyl cel | u] ose,. hydroxypropy| met,hyl cel | ul pse,
odi um al §i e lsroet mrofy: Pt ERuRHe gy SR ARPRTEh U Ao e e 4T

di spersi ng omaowistdargteageNceryraistédate may beanploygscur ri ng phosphati de, for
exanpl e lecithin, or condensation products of an alkylene oxide with fatty

aci ds, for exanpl &PEPYDRYEANPIBTEOB A Gt @MIYPe GRINEHEAISTEIP IPrEMIEIHE of

et hyl ene oxi g@thWekdipibRRIsGRBIE f&H tHRN AanbfabRura! srobglebust Qisp@X3iBRYE Such
hept adecaet hyl eneoxycet anol, or condensati on products of ethylene oxide
with partial exsipiEnés giersuseandinggoealst fpr gxample sasiura cargspEmeBiNeskyesay| ene

sorbitan n e I y &l copt:ain o re
ot eser vathved PFRCALICRES, BHRRYEEFRARTEONToIEY i AR, BT
col ouri ng ageytrslidanes gom tregacantravod gunyacapiatdispe2Siag drovadting agemte may

sweet eni ng agent S, Slrjaglh as srll,ucr%%e oritsdacghrari n, ithi Q Iry suqseoen i ons
may be for mulP§t 8d"BY LY s PTG AREPUCEy dOF SEPURIS RN o7 SYMeRSAETbi 1
folr exarrplheI @lr@cuhjth'fI obidn aﬂdyi:?ne oxitle \Biﬂ‘lsaalt?/ @bidsplfqrceﬁ&mplﬁ pd)lyo>|<ye_thylene_ |

pol yoxyet hyl ene rogenat ed ,castor, qil, tty acids such as aleic acid, or
"n & m ner al SHAraEuch AP arurFidl SRVIpfe Gue, watereeaRt ighatc
detergentig. B®hLIS, Yorl&xFHSIBERLT A aBBY IcHRdkPdclaol t B e68ddH2ati6d PRdductor
exanpl e beeswax, hard paraffin or cetyl alcohol. Sweetening agents, such as
t hose set forof rethyene, Oddrl Withawgiial reptergederdvasajrope falit agidso for Gxpawle
pal at abl e or L, Ofh i FyRRsSi t r

addi tion of r?l@él(yggglﬁhgn%brgﬁc $§% aéco?'bi Iﬁgi?g ggeDSL:% gﬁ%?ﬁ?ﬁ“%m‘#&rﬁs and
granul es sui tcablain f one poepaioes | presefvatives g liero usxasEe e rthybnobyn-phapyadpi t i on

ot ser st o SRR PEE IR PR L e 3Pt befh
pr eser vatdVvesand Sumetaivh@resweetarting ggerith asu@hrasngyicessd eradagutiaring agent s may

al so be present. OViY)? szu%%%ésqgr?gﬁn?e@%g %‘?%8%%(?%)?gggpending the active ingredient
in a vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil,
polyoxyethylene hydrogenated castor oil, fatty acids such as oleic acid, or in a
mineral oil such as liquid paraffin or in other surfactants or detergents. The oily

25 suspensions may contain a thickening agent, for example beeswax, hard
paraffin or cetyl alcohol. Sweetening agents, such as those set forth above, and
flavouring agents may be added to provide a palatable oral preparation. These
compositions may be preserved by the addition of an antioxidant such as
ascorbic acid.

30 Dispersible powders and granules suitable for preparation of an aqueous
suspension by the addition of water provide the combined active ingredients in
admixture with a dispersing or wetting agent, suspending agent and one or more
preservatives. Suitable sweetening, flavouring and colouring agents may also

be present.



5 The conbi ned pharmaceutical conpositions of the invention may al so
be in the formof oil-in-water emul sions. The oily phase may be a vegetabl e
oi |, for weamplw@sali ve oil or arachis oil, or a m neral poiriGB2bmvoseosanpl e
liquid paraffin, or mxtures of these. Sy table enulsifying agents may be
naturally occurring guns, 5 for exanple gum acacia or gumtragacanth,

naturally occurri AgeRRASHREE pASFnadelicaBMYRItIBAY Bf BRARVeAtRI hBY BisodRtd

esters or partial esters derived fromfatty acids and hexitol anhydrides,
for exanpl e dothsi foam atwildoiweierecranigionsndéeseilyihvaspmoailie @ weetainte ohifar

partial esters wfh Rl¥) %P%ré’eﬂi%n, &Oé N8RRI, R ey é*ﬂébi@“ﬁarﬁ%bﬂ an
monool eate. The Smulsi ons may al so ‘contal n 10sweet eni nd) an l'avouri ng
?gent S. rrlmixisyemtf)fsthamj S:Jiitah'le slrrrmjflytn@ a‘gmg_tmdnlawee natdrallg veatremg ggmagent s,
or exanple cero r opyl ene ol , sorbitol or sucrose. Su
For mil at | Sns eals oBieR S ot iPeardth 2 aLepedirodBRos tAbles fg and
col ouri ng agexbmplss@Remsdmnitaind andelstiro 08 paml 6§tBisaddrivedFrom fatty, adiey
exanple a natural 15 gum agar, sodium al gl nate, pectin, nethy|cell ul ose,
car boxynet hy3@€| F%ﬁ'@éé{”hbﬁj”%‘b%yf@f r?%?”&'%&ﬁ’%?'t.a” monoolegisiFNAe e 8491 i ons

accordi ng to grfudtIventhen sary patar osieed Wit N&ngieRY ediidenafort @xEHIpRL | on
techniques. I'n particular, spray-drying may be used to produce .

m croparti cl ®9lyesngihylenagsetpdancmoneolggint dingpenysions Me¥usdlsengeataid t hi n
a materi alP t@%e@n@r\@ Qr‘?c?flé\;b%riﬁg%bﬁmsl ed rel ease properties. The
process of mlling, Tor exanpl& et mlling, may al so be used to formul ate
t he therapeutic c&ypuss tandneliXits snappgld ésrmmaated c withr yeetenipngr tigehtss for

i ntended for adm ri sltrartion @}4 ri]nhral a]ti on. IThre manufa§tur5g rof Ifi ne .
particles by SHINPIHEYEAR" RLORLRISINE SPRYCL YT o g LUAIME0ES M3he
term"mllinglsd soRtinisedehti@ing thopregtesative, dayourdghand cedloyringcagsnighi ch
applies sufficient, force to the rticles of active material t]o br eak, or
grind the particl &&SEBUFONHER FMESIoRE ey GBtaIR 2, GaUR RN PR aIal¥e! and

condi tiong aig@ngWdarbRlidaralgingtel Bebtie mEAJIMENIIGEE, Rarbhgnrampasiuldsansr of
the invention. The selection of appropriate mlling conditions, for
exanmpl e, int ®ViNYl @EOY. i | 1ing and duration, to provide the required

degree of force, bdhoiREd UoHdlifhe alicldiny 18 inblRvaidr #hyPEESSBaubE
mlling is a preferred nethod. ternatively, a high pressure honopgeni ser
may be used, usimgwbdrsientioral foumdatnratethnigiuehe Ipaparticlles sipsay-dryirgdmalreigh a

L SR i LIRS o PRac g PRy 2B teB b
2011/ 073647 PCUAB2H0LiEER2 @8batérial that provides the controlled release properties.

The process of milling, for example jet milling, may also be used to
formulate the therapeutic composition. This applies particularly to particles
intended for administration by inhalation. The manufacture of fine particles by
milling can be achieved using conventional techniques. The term "milling" is

25 used herein to refer to any mechanical process which applies sufficient force to
the particles of active material to break or grind the particles down into fine
particles. Various milling devices and conditions are suitable for use in the
production of the compositions of the invention.

The selection of appropriate milling conditions, for example, intensity of

30 milling and duration, to provide the required degree of force, will be within the
ability of the skilled person. Ball milling is a preferred method. Alternatively, a
high pressure homogeniser may be used, in which a fluid containing the particles
is forced through a valve at high pressure, producing conditions of high shear

and turbulence. Shear forces on the particles, impacts between the particles



and machi ne surfaces or other particles, and cavitation due to accel eration
of the fluid, may all contribute to the fracture of the particles.

Sui t abl e wormpeans&er s i ncl ude the Enul si Fl ex hi gh pressece/dromgsmsser, the
Niro Soavi high pressure honogeni ser andg he Mcrofluidics 5

M crofluidiser. The mlling process can be used to provide the

m cropar ti cl g3q\thidhin@BSeddi RBtE PRCET A ChAIRIRRIcAS a2B8BHtbRGf #RoVe.
| f hygroscopic, the active agent may be mlled wth a hydrophobic material,

as stated abdwig, may all contribute tq erfeagtiire i the partielesr oparti cl es pr oduced by
the miling step cgpdfien %ﬁﬁg%n@é!r@t G5bivad h A0 a@mhltsJF‘?él?" h %!r@é%hrq Thi's

may be achi eved by a spray- drying process, e.g. CO-spra
this enbodi MDmogehtsepathmNlrce§oar/|eh|ghwemieel hqmcagemmewemﬁ mad\/llcroﬂwdlcs

pr et or r ocona o HAIREcl i R o BB PP o Rea Ao Rl GRER S

phar maceut i calithymab$ egddiare aemiyﬁamni Glam@ler@@s;ﬁk&nﬂ(ﬁieﬁbo@onﬁmgtds@ﬁﬁlcﬁ t he
combi nati on i ntended for inhal ed, ical, intranasal, 15 subli n(\;/
i ntravenous, hea¢tye agegt V!i’dut%?aﬁn"'ﬁgév'@a@hﬂgoﬁ'ﬂ%%ﬁ@ée%ﬂi&ﬁﬁ?ﬁ‘& 8ny met hod

known to the art fifoit ig F&u%&%h@%l&cﬁaé?ﬁcl@@éfd@%@@ &/Ctﬂb rﬁm#ﬂ@%ﬁéé 'cQH&hen
Therapy according to the invention may be conducte general ly known

manner, depervgi f@gnélﬁtﬁﬂaWitbli@ additionad exsigiemt.as isheayehe aé@éVQﬁ b¥ ehaPeyon of
the 20 pgti %%ﬂ gcx—%gée &4 {)%EF:% (ﬁﬂu \ h‘?ﬁ %%ee$508@?erﬁr tHEP T %rth%"sCQFB tant

t her api es. € pat1en bop ortant Fesent i hvent i on
is based at Iseamndemi ipar soleentt drel m}spmmd@dsmmtrdy soﬁltwﬂyor@mghnmars of truced

s 5%, g b R S 5 Fuf? AlRREaRlfR,
t heobr om ne iAuditiombi predrir@cewtidaiy Bfectiveddkciiéitg nty d16d be pBedi r am ne.
control. 2 1ot gy fecened oily yeliele MR Sl olion s g e
conbi nat i;gns sgblln’g(uahaﬁbéwmm@ Pal CAHOURGIRAI 68T B \(Pesarsll HRCHIdRR o
i nproved efficacy in cough therapy when conpared to theobrom ne
nonot her apy. any method known to the art for the manufacture of pharmaceutical
compositions.
Therapy according to the invention may be conducted in generally known
manner, depending on various factors, such as the sex, age or condition of the
20 patient, and the existence or otherwise of one or more concomitant therapies.
The patient population may be important.
The present invention is based at least in part on the following study.
Study
Cough was induced in guinea-pigs by the use of citric acid. One group of
25 guinea-pigs was administered 10 mg/kg of theobromine, and two groups were
administered theobromine in combination with 10 or 30 mg/kg of
chlorpheniramine.  As a control, a fourth group received only vehicle.
Administration was via the oral route.
The results are shown in Figure 1. The data show that combinations of
30 theobromine and chlorpheniramine have a significant, improved efficacy in

cough therapy when compared to theobromine monotherapy.



WO 2011/ 073647PCT/ GB2010/ 052086 7 CLAIM5 1. An agent conpri sing

t heobrom ne and an anti hi stam ne, as a conbi ned preparation for

si mul t anewo1199ment i al or separate use in therapy. 2pcAGERgeMis2@6cor di ng
to claim1, wherein the therapy is of couygh. 53. A pharnmaceuti cal
conposition conprising theobrom ne and an anti hi stam ne. 4. An agent or
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cl ai m 4, whersgtinistdnginanti hi stam ne i s chl orpheni ram ne. 6. An agent or
conposition according to an receding claim wherein the antihistanmine is
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antihistamine is selected from diphenhydramine, loratadine, desloratadine,
alimemazine, dimenhydrinate, doxylamine, meclizine, quetiapine, fexofenadine,
10  pheniramine, cetirizine, promethazine, clemastine, chlorpheniramine,
dexchlorpheniramine, levocetirizine, hydroxyzine, alimemazine, acrivastine,
cyproheptadine, astemizole, fexofenadine, loratadine, cetirizine, levocetirizine,
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15 5. An agent or composition according to claim 4, wherein the antihistamine
is chlorpheniramine.
6. An agent or composition according to any preceding claim, wherein the

antihistamine is to be administered in a dose of 0.1 to 30 mg/kg/day.



