1 TREATMENT OF RESPI RATORY DI SORDERS The present invention relates to the
treatnent of respiratory disorders, and in particular respiratory disorders
and oedermmocausmssiby pat hogeni c infections. |In particul acI/dse1ivosvmsat i on

relates to orally adm ni strabl e pharnaceutical conpositions for treating 5
respiratory disorders, and to nethods of; such treatnent. The invention is

particularly concerned with the treatnent of respiratory disorders that are
caused by viral infection%, such as mﬁtp influenza.virgl strains, including

not only existing vi RS TVMENT A1 BESRIRAEORIe PIGQRIIERSt r ai ns of viruses
.that have r:flflteatrgs%n‘! QM B R, ¥}|16rtllf|(§a?r§1bntto rcsg)irfapol’rllyigis ! e?s, L gl}%:acr)ticafﬂar. .
i nfl uenza pandem C. e I nvention al SO exten O anal gesrc onposi tions

and net hodsedp@hitchy 88b1de8 dnafdcasmmtalsyd BAbhBRMiE BSEdiBEs. TR partaht,8hy of

di seases, and not only respiratory di seases. Respiratory disease is the
term used fiorengps sdgestogiralhalpisispilpla pherymasyeticehyorapebitons fodiestidiseases of
the upper and, ) over; LeSR! LA Or¥bEACks o SHEN AR LN | g Rl kgAYl ty, 15
bronchi al tubes. X rachea “and of the’nerves and nusc e at PAFE TV ol ved

wi th breat kbAGrndesph al @EymehSEFasgsratan dRerded Waddrd ca8kd bl vivkit i ng, such as
t he common cold, and so often pass wthout the need for treatnent. However,
respi r at or ynigftEmaseick an withseflusazs vird strhinsdednding noserdh cxstngadtuses, Bt or

viral pneunpni and .so. extr.a car.e an ditional, treatnent .can be.required
or “peopt o A WaPdE i 51 200aRE s h R AUSRUTRY fRG Rl

i nfecti ons,cosMGiveassetth @n weTyenyOpdemid@helidentiyn a6 epkedMotda@eft €- exi sting
| ung condition, and people wth a weakened i mune system Treat nent_of
respi r afor yotipseitees depandedorrrittratpaintieemaaerydiabensafGangiy 4 vaghed, the

severity otm}hes%k ea 8nﬁ@99523m£3£&§9§' Vacci nati on can prevent certain
respiratory S5ardeases s CAR T he Use of anti bioti cs. However, the growth

in viral and fungal infections, and the energence of antim crobial drug
resi stance in human bacterial pathogens is an increasing problemworl dw de.
Mor eover, Seppieatetialisepteriptheceino nsask foadisatee plothic apspiratonesysrean gen éxcluskes

resi stance has beggne increasingly preval ent articul a or .1 nportant
bat hogans. “adi S AL war WERE VS PR B R EE DA he poBhlenl Sience.

ef fectine tieathitbeoftrSHE) 20 6f BreQicg@R 80 R EEs tHaeare amitdlald With r espi rat ory

di seases i s becom ng a greater challenge. o
breathing. Respiratory diseases can be mild and self-limiting, such as the common cold,
and so often pass without the need for treatment. However, respiratory disease can also
be life-threatening, such as bacterial or viral pneumonia, and so extra care and
additional treatment can be required for people who are more vulnerable to the effects

20  of microbial infections, such as the very young, the elderly, people with a pre-existing

lung condition, and people with a weakened immune system.

Treatment of respiratory disease depends on the particular disease being treated, the
severity of the disease and the patient. Vaccination can prevent certain respiratory

25 diseases, as can the use of antibiotics. However, the growth in viral and fungal
infections, and the emergence of antimicrobial drug resistance in human bacterial
pathogens is an increasing problem worldwide. Moreover, since the introduction of
antimicrobials, the emergence of resistance has become increasingly prevalent,
particularly for important pathogens, such as E.co/i and Staphylococens spp. As a

30  consequence, effective treatment of such micro-organisms and the control of

respiratory diseases is becoming a greater challenge.



WO 2011/ 095814PCT/ (B2011/ 050189 2 The defence agai nst disease is critical
for the survival of all animals, and the nechani sm enpl oyed for this

pur pose iwothe/@sdiral i mmune system The inmune syst em PETWGB29110680Pex, and
involves two main divisions, (i) innate imunity, and (ii) adaptive
imunity. The innate i mmune systemincludes the cells and nechani sns that
defend 5 the host frominfection by invading organisns, in a non-specific

manner. Leukocytes, which are involved with the innate system include
inter alialj éﬁ%&@y@ pgrinsg jsgase $&@H1Calsf0hﬁ¥§rsﬁb‘ﬁ‘é9é@§aﬂ ﬁ@%ﬁoﬁkﬂ the mageHlagieRdriti c

cel 5. The JAaLs svalall s uhlrl bsthonal, Belor. A.A3LI0gen enters the

host. 10l n “C6 ve systemis I ni

pat hogen h@an@mxemﬂnbdaleem maiatdivikibed) (ip @inate mideﬁﬁyemio@) adsghef-ence
specific to that pathogen The cells of the adaptlve i mmune system are
call ed |yn¢tﬁawttésT TIRBAE WOMVAF AYSER Etgbtdea ghegrell wctme@ha@lsgwé@qck fepsd T

Cells. ? cehd @?s‘%rf gétlo%q}ﬁ] dRYadnk}%h g%g& Q' 9%9?5%{@ @%ﬁ%@ ]‘E‘é‘gﬁo?ﬁgé es that

circulate in asnma a drn1par unor I nTrune

response. Tyiie 418 1rﬂx5)l\QHaMtIﬁthreQﬂ1@t¢ syshat, indl® A phagotminelk aspoase and in
cell-mediated imunity. There are several subsets of activator or effector
T cell's, i medctritvagesepewtapkile amd éesdrigic celbgFhe gt watkepep fully fepgtjonal cpa+) |, of

whi ch ther [, own as Type 1 helper T cells (Thl) and
Type 2 helgbﬁ)g %qugg#ﬁﬁ%%Qgghgﬂ cells pronmote a cell-nedi ated adaptive
i mmune response, which invol ves the activation of macrophages and

stimul ates the rel ease of various t oki nes, such as IFNy, TNF-a and |L-12,
in resp@nsén@@n%ﬁtéh?P@éWVCTﬁ€§@B XﬁNQﬁ?ﬁqFWW@%%%@%ﬁﬁém?@W@#ﬁdhebﬂﬁother

cel s In B ARG, AN 003t el TG, ESRONSES AN ORIl RUIDE

destructlon Oor m-Cro-organ ponses are nDre

agai nst 25iiMhiuae ey drath are @awlgzg@h@cytsmﬂfe 3 mmht@@goﬁ@d)fbﬂﬁﬂeaﬂeas fllesent
i nside host cells. A Th2 response, however, is characterised by the rel ease
of IL-4, wanéd @@@uﬁ@ﬂﬁ Areppeo e invihe Frspiast oRerlisng entiekiss deicratls i ng

anti bodi es, %'08 %td e;frmgll&’gi?é ﬁ)r%m}!}‘&* th¥ huLE)%al n%%&%@%gs o TTRIK

effecti ve agalns rac ens, rasi es and toxi ns

|Ocatediou@&Wd&o&Qﬁ%oﬂeﬂkimnﬁﬁﬁﬁﬁﬁmﬁghyqxhhﬁmhﬂﬂﬂtﬂhxﬁ@ﬁaﬁﬁ&huﬂ%ﬂIated
responses 30 provide quite different nmechani sns agai nst an invading
pat hogen. Therewos 19998 s1sPeT @BRe1ay @stEgy: T cells, including cytotoxic T cells

(CD8+) and “helper” T cells (CD4+), of which there are two main types known as
Type 1 helper T cells (Th1) and Type 2 helper T cell (Th2).

20 'Thl cells promote a cell-mediated adaptive immune response, which involves the
activation of macrophages and stimulates the release of various cytokines, such as
IFNy, TNF-o and 1L-12, in response to an antigen. These cytokines influence the
tunction of other cells in the adaptive and innate immune responses, and result in the
destruction of micro-organisms. Generally, Thl responses are more effective against

25 intracellular pathogens, such as viruses and bacteria present inside host cells. A Th2
response, however, is characterised by the release of IL-4, which results in the
activation of B cells to make neutralising antibodies, which lead the humoral immunity.
Th2 responses are more effective against extracellular pathogens, such as parasites and
toxins located outside host cells. Accordingly, the humoral and cell-mediated responses

30  provide quite different mechanisms against an invading pathogen.



3 The present invention is concerned with the devel opnent of novel
conpositions for the treatnent of disorders of the respiratory tract. The
i nvent i orwo=0Bg98814al |y concerned with the devel opnent eCTmBeel1/aShispapi es
for the treatnment of a broad range of viral infections, including acute
viral infections such as influenza, andjn particular, the 5treatnent of
respiratory di seases, and oedenm, caused thereby. Despite the requirenent
for a vaccine for each new virus, nost individuals contracting annual flu
who have ndthelsessnyiaredtivatie gongernednofetigelcsdepment of noaglcosennsitipagfete of
| mune pr ot %C%rle %ﬁlegtggfl cﬁ]g()trdérg%f NN YL Y t-I;;IE:]%. Sht Vl%gﬁgrlil ?seestpc?aﬂn%ggéérgergs that
give rise 10t S°FhE hew viTus Care 't at|\¥e]iy smal T, and hence an
i ndi vi dual ‘vsthpthe dexdisprh &g dAmbol-flatyrapies penBetre&nht bif 2 Bldhe rirfde PFOhide some
degree of protection against the new virus. This pre-existing antibody
response hadfegiuns, nelydiasnaeup vy iafesiions Tick aninfluere, il ingutiauhy Hae
| i kel i hgod of | com.n eri Ly il r ing as a result of
contrac iné&?% ?ﬁg%%%ﬁﬂﬁﬁgﬁgg%“%h%?%#%%gf’%mﬁ%%&%§%§1ing anti body response
has very little or no 15capacity to neutralise the new influenza virus
strain, the natural cellular immune response that the individual wll
devel op t o R4sPie Heweswireamant xrt BeeBerEorderh Aawtiteyarost frslidawalvemiracédponse
and devel o n,uncant £ ol | L nfl tor . in 0 vere |ung
ot hol gy A MRS e p AL RO ERRRISR Rl N SRS i o6
modul at i ng ihARing @hdtdt@in, agaimet tht ScaSS@E] ThRds Bythodd the mutdiissehdtgseanses. 20
Cytoki nes are produced by many different cell types, sone imune and sone
non- i nmfine te &l rew wife arpEsjatyelsrmilmnd ivace gpmdandnabs prd-eésiagiaaibedit e of
i mmune cell n i i ght i he,viral- infection. In the abse of a
neut ol | o fg PR oo Ale L SRS A B st B WEF BRSO RER
response, aéctikhotinibkinesginst hanpedtfodbd Feplhed siafif@adtesllih reddeing thbange,
and are significantly increased. This increased cellular and cytoki ne
response cglheléwééf@ﬁéblﬁﬁd?ewm scrigudellelroiyingey eresultd gPPHEHINS0f | ung
function ( _pulwmnary . o I . eath in vere
cases. 1t yeabt, WRRRR (AT prc SRRl B PR A e DRk BT
probl ems Thkparity kd-ndiraB6 @B hetiifHyenas @irtidgteen, ohe hdigramogiulas irgmiuhe cant
cytoki nes that are believed to be operating. Baungarth and Kelso (J.
Virol ., 199epong: thaythe individyal malhdetciar torats neairtal] sagdiccome gt PHar
f%teo?er?m glr@'an%bo%??esl)%s% A9 Bv8b9h LhEAN o1t § HEL Rk el G IRIRLE Ygle of
severe lung pathology, and even death. This is due to the role played by antibodies in

modulating the cellular, and its associated cytokine, immune responses.
20
Cytokines are produced by many different cell types, some immune and some non-
immune cells, and they determine the type and proliferation rate of immune cells
engaged in fighting the viral infection. In the absence of a neutralising antibody
response, the type and level of cellular immune response, and the cytokine environment
25 created as a result, both change, and are significantly increased. This increased cellular
and cytokine response can cause the individual to develop severe impairment of lung

tunction (e.g. pulmonary oedema), leading to death in the most severe cases.

It is known that several cytokines are involved in causing this problem. TNF-o, I1-12
30 and IFN-y are three of the most significant cytokines that are believed to be operating,.

Baumgarth and Kelso (J. Virol., 1996, 70, 4411-4418) reported that neutralisation of the

Th1 cytokine, IFN-Y, can lead to a significant reduction in the magnitude of the cellular



WO 2011/ 095814PCT/ GB2011/ 050189 4 infiltrate in lung tissue follow ng

i nfection, and suggested that IFN-7 may be involved in the nmechani sns that
regul at e woenaawssi4l eukocyte traffic in the inflaned | urgT/GHre11/@E)S0
postul ated that IFN-7 affects the |local cellular response in the
respiratory tract, as well as the systemic hunoral response to influenza
virus infection. 5 Following on fromthis study, the inventors of the
present invention set out to determ ne whether the suppression of IFNvy,
and ot her dyfilokicnesingsisele @foTiNE-iafectirghnd beggastpd gwic bifls;Y mmdb¢ nvelyedi f it
could be useful in the treatnent. of inflégnza. t heir previous

I
exper i ment 40 theqBeqhagisms shas ¢ ¢ feHRt P gtasyte tEi‘sfg?ﬂél A Rfaed laaghdl s, ¢ hat

10 certain f i vel t e 0 ntrations
A B R AT o A R O R P C ek et
been sti nukalied dhdsystdaic BumBl thpénsthemmehl eetgdnRBi@cut e viral infection.
The inventors al so denonstrated, using in vivo nouse studies, that these

sanme cohpounds resulted in increased wei ght and percentage survival rates

in influenzaschal |l enged nice., They have 15t herefore postul ated that there
s o di rect TPREEE Ban BeEHu BRSPS AL RPN S T, an

the i ncr easersiHewiMahertBE QHpS@EIBniIoT IFREy, AR Sehc tpdik@ss, sudeiselqFe,, based on
t hese previous findingf, the inventors then decided to investigate, using
in vivo nousightshampessible ped Bfspeit itsopld rored & Gicdeshtragnt jof influearmdnor y
drugs, such, as 20. i buprof en n.mce that had been previously. chall,enged

w th it | udhaarets SieBuprer O T e oo ST il 2rs i hRte

i ntrapepi t @Beah lcympbufiis) cad M, cfR8t&RoWMAd ird dEdrGME Bife dondBiktradiont BETIFVEIOr S
observed that there did not appear to be aag ositive effect on either the
per cent age Telighn Heéslsef@rBlpﬁféR/ngQeﬁﬁ%:@ﬂg MpP{athat hpé bpen stimeuletedin i ce

when conpared to the control mice. The jnyentors.therefore refornul ated
i bupr of en iR 25V ED afﬁg F%%Qﬁaﬁ?%gﬁﬁ?%$ ¥CF8mpﬁgF%B§8£r?%§fly accept abl e

vehi cl e, WilieglbnWesed, Mo 0k Bld o@dritudis! @hethcldsahRSdonfPde@ds ASulsdionn i n

Figures 3 and 4, to thelr surprise, the inventors observed that, in

contrast Increased weight and percentage survival rates in influenza-challenged mice. They have
15 therefore postulated that there is a direct link between decreasing concentrations of

IFN-y and TNF-a, and the increased survival rates seen in the mouse studies.

Therefore, based on these previous findings, the inventors then decided to investigate,
using /z vivo mouse studies, the effects of non-steroidal anti-inflammatory drugs, such as

20  ibuprofen, on mice that had been previously challenged with influenza virus. Ibuprotfen
was initially administered to the mice intraperitoneally (I.P.) and, as shown in Figures 1
and 2, the inventors observed that there did not appear to be any positive effect on
either the percentage weight loss or the percentage survival rate in the test mice when
compared to the control mice. The inventors therefore reformulated ibuprofen in

25 combination with a lipophilic pharmaceutically acceptable vehicle, which was then

orally administered to test mice.

As shown in Figures 3 and 4, to their surprise, the inventors observed that, in contrast
to intraperitoneally-administered ibuprofen, ibuprofen that had been administered
30  orally in an oily formulation resulted in positive effects on both the percentage weight

loss and the percentage survival rate compared to the control mice. The inventors have



to intraperitoneally-adm nistered ibuprofen, ibuprofen that had been
adm ni stered 30orally in an oily fornulation resulted in positive effects
on bot h twe 2pavrmssitage wei ght | oss and the percent age s®CTIGERD11EDESB9
conpared to the control mce. The inventors have WO

2011/ 095814PCT/ GB2011/ 050189 - 5 - al sasshown that the use of the

| i pophilic vehicle results in the increased bioavailability of ibuprofen in
the lung, such that it can inpa its effect on the influenza-challenged
m ce. The |ah9éh‘t>w§h%éhq we)fgﬁ%lhpqmqvemee@ﬁulfsm&a%lggre@ﬁeé Hiesevailability ed t o
Just " bupr 99BNk D80S ROBIILL & ROALIRERUILEALL 1 RRL gL aS AR uped [0
i mprove the oral |very G- stier ol d anti -3 nf I ama ory=drug for
use in treaﬁltagrhr'eeﬁ\EHnrtc&&@eyeveltmmﬁmtesﬁm sak-€not Ilnided 1orjgét iagieedn, of t he
invention, there is provided a pharmaceutical conposition for or al

adni ni st r agn@hat ﬂlﬁ@p@%ﬁ@gmpwcwﬁﬁm&qs AeRYaSEh & Epuar s Bwlary dshiverof ve

t of fl NRA t
ot hor eq . “ana0 SRR A Ok I SR 8 P R Bl PP P i e

an alcohol mhereln t he conp05|t|on is for use in treating a respiratory
di sorder. In a second aspect, there is provided a nethod of preventing,
treating aﬂ&ﬁﬁ#b@n§Wi%@b%?ﬂ@CéﬂW@§§ﬁﬂéFbﬂyﬁﬁﬁ§ﬁ@ﬁé¢ aPhﬁﬁW@ﬂWQérconpr|S|ng

orally adm n}nlfj%gﬁorqgm R aac‘lngiglsé%)dne%e éo fl CO i)l'tll%ﬁgf tﬁ?‘%gg%q} ey anmount of

phar maceut i ca 63i tion conprisrng a erapeu

a non-ster @fféaiveaMdmt bf h aofBicesialdhugn{{NSAL D)y fugaNSATDY at b ieritheeeof , and
a pharmaceutically acceptable vehicle conprising a lipid and an alcohol
201 n a hi terreefperd 2 Phargrecytisaly %Wmébie ychige C@mpamﬁgaﬂlﬁ@o@@tﬁn@éﬂ dhyl,

acceptabl ee?e'lr%'thee ot n%nQSfo% ust %ea%%g adlsp A0 Aol dd a Ora' ly

adni ni st rabl Ical 05| e easi ng
bloavallablllty of a non- ster0|dal anti-inflammatory drug (NSAID) or a
derivative thereof in a subject's lung. 25Surprisingly, in contrast to
i nt raper i t dReéarcodrispecsttharciioprovidlsdn meshpd of Br¢verfing, treating and/or

ameliorating a respiratory disorder, the method comprising orally administering, to a

75 subject in need of such treatment, a pharmaceutical composition comprising a
therapeutically effective amount of a non-steroidal anti-inflammatory drug (NSAID) or
a derivative thereof, and a pharmaceutically acceptable vehicle comprising a lipid and an

alcohol.

20 In a third aspect, there is provided a use of a pharmaceutically acceptable vehicle
comprising a lipid and an alcohol in an orally administrable pharmaceutical
composition, for increasing the bioavailability of a non-steroidal anti-inflammatory drug

(NSAID) or a derivative thereof in a subject’s lung.

25 Surprisingly, in contrast to intraperitoneal administration, when ibuprofen is
administered orally in a lipophilic formulation, it is shown to be very effective in the
treatment of influenza-induced respiratory collapse in mice. Although the inventors do
not wish to be bound by any theory, they believe that one explanation for this
surprising observation may be due to the lipophilicity of NSAIDs, such as ibuprofen,

30 which, when delivered in an oily formulation having a high lipid content (e.g. at least
30% (w/w) lipid) results in them being rapidly absorbed into the systemic circulation

via the lymphatic system. When a drug/lipid formulation is swallowed, the lipids are



admnistered orally in a lipophilic fornmulation, it is shown to be very
effective in the treatnent of influenza-induced respiratory collapse in

m ce. Al twough/wobsa4i nventors do not wi sh to be bound byPamGE2hBEASY189t hey
bel i eve that one explanation for this surprising observation rmay be due to
the lipophilicity of NSAIDs, such as ibyprofen, 30 which, when delivered in
an oily fornulation having a high lipid content (e.g. at least 30% (W w)
lipid) results in them being rapidly absorbed into the system c circulation
via the | yrmphed W@hwgtr}sﬁlﬁe SWhaCW%}@mglbﬁF drlisortrliogm eiselies vguglt #t6wed, t he

lipids are absorbe 1{}% ?t%ltﬂf)l atn gf%%dgﬁ% (§1 ?rons 8 are lgrge Eé rolc n,the

st omach, con%alnln rmmc are 31by t he
intestine aaglict@RNRICbAstdTtAg l%&:)ﬂkl@ﬁpﬁbqﬂﬁhﬁ\d@l&qbleaﬂeﬁ)ﬂaﬁﬂ ga)tlsmpmaﬂahel n
particles that consist of triglycerides, osphol i pids, chol esterol and
protei ns, ami‘lthe NSAID. 5 The resultant 0|I/drug chyl om crons may then be
absorbeg by the proximal gut into the |ynphatic system These chyl om crons,
carrying the NSAID, are believed to be transported via the gut |ynphatic

system to the reemhiiadil Mepottslondisek alayrtBen Bnghsbiied Byapt gtokihel dufenbeas t,
whi ch punps the NSAID-rich venous blood to the |ung. As a 10result, the
drug is delyehagd sysierhi EMS@ shdemtcrans, éﬁsmgﬁh@%ﬂgtaé@ belicsestitadhd ect Iy to

he | rhe
nvent ors. BArvaysacLt Sk AR Rkl o B P LB TRy il Gend B, ot on)

may be act irfjgdigso ehPlassd which b N$|A3Dr ﬂl@Wdr@as Blootihe tigh lugg. dAE ectly to
the lung, exposing the lung to high concentrations of the drug;

S|gnlfNéanﬁﬂﬁhvﬁﬁﬁ%ﬁkmwhbﬁﬂ@i%@ﬁgmg@¥@§%ﬂﬁéﬁé@9Xﬁﬁ§@?@ék§dC@ﬁ@%ﬂ@%@ﬁtors 15
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|ntraper|ton I ons, “Stan or nul"at’ions, I'ch contain

no, or onl yythevitkeselstaet of thlalNBAIﬂlm(é:@ ﬂ&Igﬁofeﬁ}Shﬁ?@e a&srfgrdaaqaavslae fyeenhepati c
portal vein, with liver-regul ated venous absorption, which releases the
drug into Wétsgﬁh%loéqué]ﬁﬂ i ekres ] withe 8ing, @W@t ezle;agebhlahﬁ@n«fntqaﬁ@ns

i nventors %?l Ieea/r% t hﬁ@%ﬂlﬁ&%’t ad\%rﬂ%a%g %%Htt{e%légo% n[g) %afté)@ﬁfés%?dérp Tthr%qnventtors

pharnaceutlca used € CO i TSt aspec

t he reason bEDévettlﬁlﬁ thiks fdelidry erelssioi dbés&ldabawrw}aﬂmgﬂgstl@ﬁ@dnd)mpr of en i n
t he influenza-induced respiratory coll apse assay in mce, as descrlbed in
t he Exanpl é8tmyAdHi6ne] wdﬁgﬂ graktsmelaiangrduishecaiiain Be, @onbe ket krelopt of

bupr of en i Uk Unom. 0Ly e, A0 NLSLSLAL,MLA N NG1RS, SoMBoRitl 00.a! ¢ he

i nvention pr oxi I’TB. e concen

i bupr of en |aBsdrb@orh tigsh ﬁ:iea§d§&h@ Qﬂltgl’lﬁ)ﬂo e discllatian Ird‘fﬁlv%ly@ﬂ(ﬁizlky
adm nistered wth normal ibuprofen). This was totally unexpected, and is a
clear denonstration that the conposition of the invention results in a

The | Lséong'&’ccééd%@ EANLABRNEARSE: b hDRiR QYA AN Fti¥iaQt, ke NSAID in

pharmaceutical vehicle used in the composition of the first aspect may be the reason
tor the effectiveness of the orally-administered ibuprofen in the influenza-induced
respiratory collapse assay in mice, as described in the Examples. As convincingly shown
in Figure 6, the concentration of ibuprofen in the lungs of mice administered with the
25 composition of the invention was approximately 8-fold higher than the concentration
of ibuprofen in the lungs of the control mice (i.e. animals orally administered with
normal ibuprofen). This was totally unexpected, and is a clear demonstration that the
composition of the invention results in a surprisingly significant increase in the
bioavailability of the NSAID in the lung,
30
Thus, the vehicle comprising the lipid component may be capable of increasing the

concentration of NSAID or derivative thereof in a subject’s lung by at least 5%, 10%,



30 WD 2011/ 095814PCT/ GB2011/ 050189 7 20% 30% 50% 100% 200% 300%
400% 500% 600% 700% or at | east 800% conpared to that which would be
achi eved woaoivvssaperi t oneal admi nistration, or by oral pasrGBELGSALSYON
using a non-lipid vehicle (as used in Exanple 2). 5 The pharnmaceuti cal
vehicle may conprise at |east about 10A; 20% 30% 35% 40% 45% 50% 55%
60% 65% 70% 75% 80% 85% 90% 95% or at | east about 99% (W w) i pid.
The vehicl e may ri se between about 35% and 99% | ipid, or between
about 45% &R @% 3&m;oq040pao<@°/o ot 0betHeen W0 v0%07 %@reglﬁ@tt\%m%/ lipid, or
bet ween abo 60% Yo %.and_ 97%

011 GBS B RIS RS RN, ST L )

and 95% (w/attt}mﬂlstmnon Winghetorelgid abiadt (ﬁSﬂ@@nﬂE%ﬁ@éM w lipid, or bet ween
about 88% and 94% (w w) |ipid, or between about 89% and 93% (w/w) l'i pid.
The pharnaceutical vehicle may corrprl se a lipid conponent selected froma

group 1 Copﬁte} 09, Qi Derfhl nf T c8}n' rl@ea?qgas 5190”&'9% %6(’?‘ 30%, %5%}%’0()@,‘3' d

(e g. olelrc a steari c aci I C aCI acl ester,
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palmitic acid etc.), a fatty acid ester, a fatty alcohol, a glyceride (mono-, di- or tri-
glyceride); a phospholipid; a glycol ester; a sucrose ester; a wax; a glycerol oleate
derivative; a medium chain triglyceride; or a mixture thereof. A triglyceride is an ester

derived from glycerol and three fatty acids, and is the main constituent of vegetable oil

20  and animal fats.

The term “oil” can refer to a fat that is liquid at normal room temperature, and can be
used for any substance that does not mix with water, and which has a greasy feel. The
term “fat” can refer to a fat that is solid at normal room temperature. The term “lipid”

25 can therefore refer to a liquid or solid fat, as well as to other related substances.

A suitable oil, which may be used as the lipid component in the pharmaceutical vehicle,
may be a natural oil or a vegetable oil. Examples of suitable natural oils may be selected
from a group consisting of linseed oil; soyabean oil; fractionated coconut oil; triacetin;
50  ethyl oleate; a hydrogenated natural oil; or a mixture thereof. Examples of suitable
vegetable oils may be selected from a group consisting of rapeseed oil; olive oil; peanut

oil; soybean oil; corn oil; satflower oil; arachis oil; suntflower oil; canola oil; walnut oil;



8 alnond oil; avocado oil; castor oil; coconut oil; corn oil; cottonseed
oil; rice bran oil; sesane oil; and refined palmoil; or a m xture thereof.
Each of twe=e110i9&4i s commercially avail abl e from a nuniper/GH20s0030188s wel |
recogni zed by those skilled in the art. 5 The |ipid conponent of the
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20 (CH3(CH2)4(CH=CHCH32)2(CH2)sCOOH), and of linolenic acid
(CH5CH2(CH=CHCH2)3(CH2)sCOOH), are about 16°C, -5°C and -11°C, respectively.
Thus, the melting point of the lipid may be between about -20°C and 20°C, or between

about -15°C and 16°C.

25 In one embodiment, the lipid component of the pharmaceutical vehicle may comprise
olive oil. However, in a preferred embodiment, the lipid may comprise rapeseed oil or
linseed oil. Rapeseed oil is derived from Brassica napus, and contains both omega-6 and
omega-3 fatty acids in a ratio of about 2:1. Linseed oil, also known as flax seed oil, is a
clear to yellowish oil obtained from the dried ripe seeds of the flax plant (Lznum

30 wsitatissimum, Linaceae). The oil 1s obtained by cold pressing, sometimes followed by
solvent extraction. Linseed oil is a2 mixture of various triglycerides that differ in terms of

their fatty acid constituents. For linseed oil, the constituent fatty acids are of the
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al cohol, or between about 1% and 60% (w w) al cohol, or between 5 about 1/0
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10 'Thus, the lipid component of the pharmaceutical vehicle may comprise omega 3
and/or omega 6 fatty acid. Omega-3 fatty acids are a family of unsaturated fatty acids

that have in common a final carbon—carbon double bond in the #—3 position, i.e. the

third bond from the methyl end of the fatty acid, and can be represented by formula II.
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75 Omega-6 fatty acids, on the other hand, are a family of unsaturated fatty acids that have
in common a final carbon—carbon double bond in the #—6 position, i.e. the sixth bond,
counting from the end opposite the carboxyl group, and can be represented by formula
1I1.
0

HO DN T TN

@
20
Omega-3 and omega-6 fatty acids are derivatives of linolenic acid, the main difference
being the number and exact position of the double bonds. Accordingly, omega-3 and

omega-6 will have substantially the same melting points as linolenic acid.



I n one enbodi nent, the vehicle may conprise between approxi mately 60% and
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NSAI D derivatives may include |buprofen,;

approximately 80% and 95% (w/w) olive oil, rapeseed oil or linseed oil, and between
approximately 5% and 20% (w/w) ethanol. In another embodiment, the vehicle may
comptise between approximately 88% and 92% (w/w) lipid, and between
approximately 8% and 12% (w/w) alcohol. For example, the vehicle may comprise

20 between approximately 88% and 92% (w/w) olive oil, rapeseed oil or linseed oil, and
between approximately 8% and 12% (w/w) ethanol. In another embodiment, the
vehicle may comprise approximately 90% (w/w) lipid, and approximately 10% (w/w)
alcohol. For example, the vehicle may comprise approximately 90% (w/w) olive oil,
rapeseed oil or linseed oil, and approximately 10% (w/w) ethanol.

25
The inventors believe that water has a tendency to increase the instability of NSAIDs.
Thus, in a preferred embodiment, the vehicle is substantially anhydrous.
Advantageously, the absence of water in embodiments of the vehicle mean that the
stability of the NSAID in the composition is not compromised, thereby providing an

50  improved product.



15 Napr oxen; Fenoprofen; Ketoprofen; Flurbiprofen; or Oxaprozin. Exanples
of suitable acetic acid NSAID derivatives may include Acecl of enac;
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Fel bi nac; Fencl of enac; | ndonetacin; Ketorolac; Metiazinic acid; Mfezol ac;
Napr oxen; Oxanetacin; Sulindac; or Zonepjrac. Exanples of suitable enolic
acid NSAID derivatives may include 20 Piroxicam Meloxicam Tenoxicam
Droxi cam Lornoxi cam or |soxicam Exanples of Fenam c acid NSAI D
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Metiazinic acid; Mofezol ac; Naproxen; Oxametacin; Sulindac; Zonepirac;
Cel ecoxi b; Etoricoxib; Luniracoxib; Mel oxi cam Rofecoxib; Valdecoxib;

Al oxi pi ri n;ThAMoACREERIAZONEIN lARK RN ARINEN S TP rhiybe ABRPICRAZANErivative,
Benoril ate; Benzydam ne; Buti bufen; Chlorthenoxacin; Choline 5Salicylate;
Di f | uni’éal ;an Eﬁwcfaazﬂdfrﬁéwaterﬁ, r 9stlis: aciederighiiieon &enaminisid erivagyafosai ne:

Hydr oxyl et hglec ael I rt?‘ge?éctlﬁf%éé(o heenggﬁ\ﬁ(ﬁ)ﬁm 1'[%.@ aﬂeﬁﬁg‘gkﬂ é}fiay teaam zol e;

Mbf ebut azone; tone; c acid enac

Pi pebuzone; ﬂﬁkﬁpyphenazone Proquazone; Salicyl am de; Salsalate Ti aram de;
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15 Naproxen; Fenoprofen; Ketoprofen; Flurbiprofen; or Oxaprozin. Examples of sultable

acetic acid NSAID derivatives may include Aceclofenac; Acemetacin; Actarit;
Alcofenac; Amfenac; Clometacin; Diclofenac; Etodolac; Felbinac; Fenclofenac;
Indometacin; Ketorolac; Metiazinic acid; Mofezolac; Naproxen; Oxametacin; Sulindac;
or Zomepirac. Examples of suitable enolic acid NSAID derivatives may include

20  Piroxicam; Meloxicam; Tenoxicam; Droxicam; Lornoxicam; or Isoxicam. Examples of
Fenamic acid NSAID derivatives may include Mefenamic acid; Meclofenamic acid;

Flufenamic acid; or Tolfenamic acid.

In embodiments where the NSAID is a cyclooxygenase (COX) inhibitor, it may be
25 either a cyclooxygenase 1 (COX 1) inhibitor, or a cyclooxygenase 2 (COX 2) inhibitor.
Examples of suitable COX inhibitors may include Celecoxib; Etoricoxib; Lumiracoxib;

Meloxicam; Rofecoxib; or Valdecoxib.

The non-steroidal anti-inflammatory drug may be selected from a group consisting of:
30  Alminoprofen; Benoxaprofen; Dexketoprofen; Flurbiprofen; Ibuprofen; Indoprofen;
Ketoprofen; Loxoprofen; Pranoprofen; Protizinic acid; Suprofen; Aceclofenac;

Acemetacin; Actarit; Alcofenac; Amfenac; Clometacin; Diclofenac; Etodolac; Felbinac;



The non-steroidal anti-inflammatory drug nay be used in the formof a

phar maceutically acceptable salt, solvate, or solvate of a salt, e.g. the
hydr ochl owD@e11/0958$AI Ds descri bed herein may be provi de@#CasBavidsatses, or
as individual enantioners, 20 including the R- or S-enantioner. Thus, the
NSAI D may conprise R-ibuprofen or 5- ibyprofen, or a conbination thereof.
The pharnmaceutical conposition may be used to treat a ful mnant respiratory
di sorder. The conposition may be used to treat oedemm, i.e. fluid
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oedema. Theasgfesynpi®s occur in all pneunonia patients regardl ess of the
pat hogen that causes the pneunonia, which can be bacterial (e.g.
St rept dé€occus pneunonia), viral (e.g. influenza virus) and fungal (e.g.
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i nfectimn survival for the conpositions of the invention, in the influenza
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pharmaceutically acceptable salt, solvate, or solvate of a salt, e.g. the hydrochloride.

NSAIDs described herein may be provided as racemates, or as individual enantiomers,
20 including the R- or S-enantiomer. Thus, the NSAID may comprise R-ibuprofen or S-

ibuprofen, or a combination thereof.

The pharmaceutical composition may be used to treat a fulminant respiratory disorder.
The composition may be used to treat oedema, 1.e. fluid accumulation in the lungs.

25 Oedema may be caused by the failure of the heart to remove fluid from the lung
circulation (referred to as cardiogenic pulmonary oedema), or from a direct injury to the

lung parenchyma (referred to as non-cardiogenic pulmonary oedema).

As described in the Examples, and as shown in Figures 3 and 4, the inventors have
30  demonstrated, in an 7z vivo mouse model, that ibuprofen, when formulated in oil, may

be used to prevent, treat or ameliorate the symptoms of respiratory diseases caused by



Accordingly, the inventors believe that the conpositions described herein
may be used 20to conbat respiratory disorders (i.e. oedemn) that are caused
by any mwoabial9ssin pat hogeni ¢ i nfection, such as bact ePCalGB2hungaisoor
viral (e.g. acute viral infections), and which, in sone cases (e.g.
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Pneunonia is usually caused by bacteria, particularly Streptococcus
pneunonf ae PrFemeNer the syipeios 458 iy sagieand shaintlampuiesmroceaiss cgsfdlgsaetinoni a.

O her pat hogens, such Vi [ nd. f i, can alsp 1 nia, for
exanpl e Segg?% %ﬁgéﬁfgg% %?%gél S ?égg?qﬁgﬁf%%ﬁ§§$%%§§§$§8@$§?¥25s
Syndr one andlrpeeBeYstd. InRREMIBAL oddfef efspiiforyt deré@iRGSthtednsittothet he

invention may be used to treat Respiratory Distress Syndrone (RDS), Acute
Respi r at or yniBieses asectigp didr amial(pREpSEn) drscitkqstia thahgampleu e ¢ ints|age
addition, t o.tre i €S Wt com t ant
oo e RN TP TRt W EagremAay
15 The effect on post infection survival for the compositions of the invention, in the
influenza assay, supports the likelihood for etffects in pulmonary oedema caused by any

type of pathogen, be it viral, bacterial or fungal.

Accordingly, the inventors believe that the compositions described herein may be used
20 to combat respiratory disorders (i.e. oedema) that are caused by any microbial or
pathogenic infection, such as bacterial, fungal or viral (e.g. acute viral infections), and
which, in some cases (e.g. influenza infections), can cause death. The compositions may
be used as a prophylactic (to prevent the development of a respiratory disorders
associated with microbial infection), or they may be used to treat existing respiratory

25 disorders associated with microbial infections.

Examples of micro-organisms, which may cause a respiratory disorder, which may be
treated with compositions according to the invention, may include bacteria, viruses,
tungi, or protozoa, and other pathogens and parasites, which can cause respiratory

30  disorders. These pathogens can cause upper or lower respiratory tract diseases, or
obstructive or restrictive lung diseases, each of which may be treated. The most

common upper respiratory tract infection is the common cold, which may be treated.



15pul nonary di sorder, cystic fibrosis and bronchiolitis. The pharnmaceuti cal
conposition of the invention may be useful for preventing, treating and/or
anel i or atwogon/m9espi r at ory di sorder caused by a bact eri &CTiGH2enit(50189 The
bacterium causing the infection may be a G ampositive bacteriumor a

G am negative 20bacterium Exanples of bacteria, which may cause a
respiratory disorder, against mhich the conpositions are effective, nmay be
selected froma |ist consisting_o Streptoccoccus spp., Stap4d/ococcus

spp. , Haerrépﬁdqhagnsp%wow disprafi¢ arg@moof thE§@ﬁ@frﬁeéinaéOf§|§li§Ct S FEIBINAS
spp., Mira S | la ] Mycopl asma spp.
Legi onel | a)%g 1]ﬁtls ggﬂaﬂ%gég@]aryn SR ang q(y:' Hggr sgé:f)nglggredv\% pc%eQnHy cause A
respirat oryes@)ﬁ@@@lam iefgedidist Wﬁﬁh\Mﬁiy(H& tfd&ﬁbd&ﬁlﬁpﬂﬁzldohqjﬁ)%mbﬁs deseghgrnce Wi th
the invention are effective, may be selected froma list consisting of:
Streptoccoé@ﬁ%ﬂpneunnnlae St aphyl ococcus aur eus, Haenophi | us
influen?e,KIebsieIIa pneunoni ae, Escherichi a colt, Pseudonbnas aer ogi nhosa,
Moraxel 'a catarrhalis, Coxiella burnettie, Chlangdophila

pneunoni ae, e asen@riewaPRisgieatb8 o Rifé@iopnepmaphidi4 wiikh Gy Bagdi a
trachomatis. 30 WO 2011/ 095814PCT/ GB2011/ 050189 - 15 - respiratory

di sor der, é@aﬁedwtmmﬁ@ﬁmﬁéﬂ@wgﬁlb doiescinr Bnegrperis isusuallesputssl yel ect ed
froma gro i I S

Cocci di oi déﬁgict(ségg'i) ﬁ%oﬂglg 1t dbz‘ﬁéclsm 75?6’%72 m ulﬁrg‘zgé ergug%ﬁglggg? aAsopa% 1I1moaté1nts Dp.
Speci es of cﬁ&ﬂagif,pnwhﬁﬁa@ﬁle@@wﬁﬁg@lsr @ﬁplas afrodey aflll 5ofplebn 2@gainst which the
conpositions are effective, nmay be selected froma group 5 consisting of:

H st opl4s mpneapsniraion sxanmpla Sevsiigdeste KoseigitaivdPigeessi gﬁp e%[)lf@ﬁit[béfé%us
neof or mans, ti IOV, VUus um.gat us,
Aspogi | | us Xngﬁﬁhﬁgﬁigéuﬂmm$; Enaﬂé&ﬁgﬁkgﬁgg&T 5§081ras glcuseHW?nngg

Aspogi | | us migrHeaissd tol ﬁ@atQQ@p@ﬁbﬁWD@ﬁeﬁfSyh&@md’(‘Rﬂﬂ)l@&tﬂ%sgﬁﬁtc&@ﬂlbt@&tkar| y
useful for preventlnqyﬁtreatln 10and/ or anelloratlng a respiratory
di sorder caUBFEMSARRDr @l Apwe beng bHuyThe U hy eddides thereepertdianative

conposi tions pf, ttréa%d PUEDI B0 IRBG HBRA L RGO Lot rea oL Aoy aiyaber of

acute or Chl’OﬂI Cc VI ra ectrons I sorders

resul t mhe¢ﬁhﬁ@mmyaheaﬁgmyﬁﬁuﬂt@ﬁ§mﬁmynhdmu&ﬁd as a prophylactic (to
prevent the devel opnent of a viral infection) or nay be used to treat
existing viral infections. In 15 one enbodi ment, the conposition may be

used to treqf, p%a r?gc%utléaﬁ]‘t. er%é#)s?tl(%n X\ptlhg_].thggélorg ?nay L %rs]%)fﬁ]! £ ?)ECVVC\'H%J% tﬂggtlngr us.

preferably an‘acute vira

The virus nay/&enaiofNAg irEdpsra@ity disbRlet @ausédlsyaﬁwte@ia{fpétmn The viral
i nfection, which may be treated, nag be a paranyxovirus or an
200r t homy x $eFETEm|cAPERE ThernfeTlen wRY D6 2 EHABT PRyt dar Bt Gr Hay npratise

poXvirug, bacterium. Examples of bacteria, which may cause a respiratory disorder, against which

the compositions are effective, may be selected from a list consisting of: Streptoccoccns
spp., Staphylococcus spp., Haemophilus spp., Kiebsiella spp., Escherichia spp., Psendomonas spp.,
Moraxella spp., Coxiella spp., Chlamydophila spp., Mycoplasma spp., Legionella spp. and
Chlamydia spp. Species of bacteria, which may cause a respiratory disorder, against

25 which the compositions in accordance with the invention are effective, may be selected
trom a list consisting of: Streptoccoccns prenmoniae, Staphylococcus anrens, Haemophilus
inflnenzae, Klebsiella pnenmoniae, Escherichia coli, Psendomonas aeroginosa, Moraxella catarrhalis,
Coxiella burnettie, Chlanmydophila pnenmoniae, Mycoplasma prnennmoniae, 1 egionella pnenmophila
and Chlamydia trachomatis.

30
The compositions may also be useful for preventing, treating and/or ameliorating a

respiratory disorder caused by a fungal infection. Examples of fungi, which may cause a



iridovirus, thogavirus, or torovirus. The virus causing the infection may
be a filovirus, arenavirus, bunyavirus, or a rhabdovirus. It is envisaged
t hat the woOros/0y8814be a hepadnavi rus, coronavirus, or aPCIraB20i10381891 n
particular, the following viral infections linked to respiratory
conplications may be treated: Respiratofy_syncytial virus, Human 25
bocavirus, Human parvovirus B19, Herpes sinplex virus 1, Varicella virus,
Adenovi rus, Parai nfluenza virus, Enterovirus 71, Hantavirus, SARS virus,
SARS- associrfgiPEaoED fisprales, pganstSTacINGsispBPpiEigss arReslsstivat Bry be sd¢dtedigom
Haenophi | us i.nfl uen or . NOVI I US. The invention, extends, to the
treatment 67Tt ed S%ngrﬁ% O\fiﬁ?%op ert vt %%"ZW&% ! %Pr%'/’ of mt%ﬁééa S\y;jlpf’lrjtds%bé{}m s dMysed
her ei n. Theutenpniseep.ivatilyeyifls spp.VBpdises of dihgi aflaEh by @ast hatdpi@foryi r us
that has nutated froman existing viral strain. WO

2011/ 095814PCTiccRRBNy Whioh 8t comgpsitions araqifagyvengiayhs sslsriee tion f Pt he
group of. viral I8 I St 0 fl ViU ). virus B

i 1 enzavicp oo AL R P PR S PR AR R Al B0ERS e

f or egoi ng \ebtis@sns, IPAEAMGNE drSictil SRS AL avnG | BN FiddsRBs, L‘hﬁﬁ&@iﬂ%use
influenza in 5 vertebrates, including birds (i.e. avian influenza), humans,
and ot her redtvas sLPAw0T Genz AV Eds Paraigus el giterdinglepandeni cs and i nfects
humans, other mammals and birds. Influenzavirus B infects humans and seal s,
and I nfluenzavirus Cinfects humans and pigs. Isaviruses infect sal non, and
t hogot ovi r USRS ohiposi€ibny 6f thebifiahasn (M HepditigllyinBet @ngrdvoreid elr@iges. 10
Thus, conpositions of the invention may be used to treat an infection of
any of Pnf lrogferapmaiagntag araiitany dipidgs cmsedby p mirplielisgira. r ke ioyensprsa

derivative,thereof. l{ | referyred th th Sition used for
treating a%mPﬁfgg?ﬁ%%E%?g?%?Iﬁéﬁfgafyaginaﬂg%ggg%@feéhﬁ%%?%%%pgﬁﬁfluenza A
viruses ar eu@lhessf iduedor Haseid vanl ihRedyds add supitacs dsor@rotidhSmay result
henagglutinin@gHA or H) and neuram nidase (NA or N). Sixteen H subtypes (or
ser ot ypes) theramnd e cogmoyivess BRY PALPERADPTAPYY 2GS (larevaneéle | denti fi ed.
Thus, the c 1.£1.0 the .inv ' sed. .. re i nf.ection
of any serégggg&%%hfﬁ P%%H%§§FP s&%%égﬁ%ggééglf%ﬁﬁgﬁ%§§%§d§&€€&§%ﬁ%types
consi stisng @k eniblihiendthe cotnpbRtiodddME be d8dRto NS virkISMNErtidig N2iicHBNBbe HONS;
H5N9; H7NL; H7N2; 20 H/N3; H/N4; H7N7; HON2; and HION7, or a derivative

t her eof . THBray BHE BhishbePic&yeblY MatcwoRsBsMerEsns of the invention may be
particularly useful for treating viral infections of HINl virus, or a
derivative thereof. It will be appreciated that swine fluis a strain of
the HINL viThdsrirudnafie ahrviedlbpedviRay & hkaid ntahak anfRONAetungr k AfeGHiduon W t h
a virus, IEN-7 and TNF-a can cause fluid to leak into the lungs of an

i nfected suigf examplgtibe Hirpldaigrien, vhighenpy batrertyd, diaydrcdepsam g igaar ause
eventu de t-ho t hey—do .not W. t -bound thesis, the
inventg#s 6%%?332%?E339¢H%QE6E%%§?Sf%ﬁéaggw?ﬂgg?%§%ﬁ Pg%pgéggsé used to
treat viraliriddVietthognsirigeausevirheyrieanrachuass ar ihfbiidi hay boh flyteki ne
production, and in 30particular IFN-7 and/or TNF-a, and that, therefore,
they can bérqpgeas bupyasiyes, ppa rhabdovirus. It is envisaged that the virus may be a

hepadnavirus, coronavirus, or a flavivirus. In particular, the following viral infections
linked to respiratory complications may be treated: Respiratory syncytial virus, Human
25 bocavirus, Human parvovirus B19, Herpes simplex virus 1, Varicella virus, Adenovirus,
Parainfluenza virus, Enterovirus 71, Hantavirus, SARS virus, SARS-associated
coronavirus, Sin Nombre virus, Respiratory reovirus, Haemophilus influenza or

Adenovirus.

30  'The invention extends to the treatment of infections with derivatives of any of the
viruses disclosed herein. The term “derivative of a virus” can refer to a strain of virus

that has mutated from an existing viral strain.



respiratory disorder caused by a viral infection. - 17 - The conpounds of
the invention nmay therefore be used to aneliorate inflamatory synptons of
viral | y-iwiouresd9ssitoki ne production. The anti-infl amuat @cy/GRpasitshon nay
have an effect on any cytokine. However, preferably it nodulates IFN-7
and/or 5 TNF-a. The conpositions may beqised to treat inflammtion in an
acute viral infection of a nave subject. The term "nave subject” can refer
to an individual who has not previously been infected with the virus. It

wi || be appreciated that once an individual has been infected with a virus
such as herpes,. that ,individual wll al Is.retain t in ion. .10 It is
copec al Iy Menash AR el B e o M AN bRl DubiBol Of RELRPHE, e
stages of a\;Thfl@nzhnfed;TIeMuensiibis &3 I{RBuend 'sh Svififs, bidnlyWRAZaive Bie
conpositions may al so be used to treat a viral flare-up. A viral flare-up
can refer tle Eiregpins Yirescy dadlvewnodvets Ailsiagyde sipgss dims cawse inflrearsiét of nore
severe synp . t W appreci-a hat sitigpns described
her ei n anV%§Q%§§é§?gu?$%g#dgﬁgrﬁ ?ﬁﬁh%%§g¥%$??%%?§?%ﬁ%@??%%%ﬁ?n a

monot her apynflien@avitiS €\ fuséddl fhpidueeetstind ahfee@MpAsh, ictg nefmmhie ahd r st

aspect alone). Alternatively, the conpositions of the invention may be used
as an adj umétst lfluspzavirug Bribfeaativannnntdscalonewhl navensav s robilaiects heraps es.

20For exa . convent | ibiotigs for.c i.n ri i nfections
el ude amRaBIE: TArmueEn st Phd b R TR BB Rldl 021 T
ci prof | oxadiumangeit @nt@dbiated. M penem |inezolid, nafcillin, piperacillin,
qui nopristin-dal foprisin, ticarcillin, tobranycin, and vanconycin. In

addi ti 0, conmpounds used in antiviral therapy include acyclovir,

gan_gcyl ovi rT’thIé,i c% Viorsf.ti% s IOP %heeri}cng [20hn n?aUGDleeuOsEél goetrg rt.an.?nfecthSrlnélfc | e%%i de
i nhi bitors of reverse transcri pet ase, grot ease | nahl BI?OI’S andanfyum on

i nhi bi t or s.Infldrl-eFruI0Y, @nfle@yanisiialn funinyiungal, oagaptisadvBehdtels, 1f @r
exanpl e farnesol, clotrimzole, ketoconazole, econazqole, fluconazole,
cal ci um or PretAEedAaE B omRasItionn B Pr ertLios cicatingan Bfesfiphof Fyideaehiort de,

oL o LI MESHATELE CLALEL 8y VSRRl Bl SERLERRE™, . |,
may be usegprowing GoRhHaldan (MAtd Ukl ankimiatiaer MNA or a0t Siviceald amdypes
antifungal (grgsee?gtéﬁes) and nine N subtypes of influenza A virus have been identified. Thus, the

compositions of the invention may be used to treat an infection of any serotype of

Influenzavirus A selected from the group of serotypes consisting of: HINT; HINZ;

H2N2; H3N1; H3N2; H3NS8; H5N1; H5N2; H5N3; HSNS; H5SN9; H7N1; H7N2;

20 H7N3; H7N4; H7N7; HIN2; and H10N7, or a detivative thereof. The inventors
believe that compositions of the invention may be particularly useful for treating viral

infections of HINT1 virus, or a derivative thereof. It will be appreciated that swine flu is

a strain of the H1N1 virus.

25 'The inventors have found that, following infection with a virus, IFN-Y and TNF-O{ can
cause fluid to leak into the lungs of an infected subject, which results in respiratory
disorders that can cause eventual death. Although they do not wish to be bound by
hypothesis, the inventors believe that the compositions of the invention may be used to
treat viral infections because they can act as an inhibitor of cytokine production, and in

30 patticular IFN-Y and/or TNF-@, and that, therefore, they can be used to treat the

respiratory disorder caused by a viral infection.



WO 2011/ 095814PCT/ GB2011/ 050189 - 18 - The conpositions of the invention
may have a nunber of different fornms provided that it is orally

adm ni st ewal2ba/09381@ conposition may be adm ni stered oralPCy/GB20his0isn | i qui d
or solid conmposition form Conpositions suitable for oral adm nistration
include solid 5forms, such as pills, capsules, granules, tablets, and
powders, and liquid fornms, such as solutions, syrups, elixirs, aerosols for
adm nistration via the nouth, sprays, mcellar solutions, |iposone

suspensi ons, or any other suitable formfor oral admnistration to a

subj ect (person _or ani N ed of treatnent., It w.l|l b reci ated
that the vgﬁfc gﬁ>grd%éﬁ%%gﬁgﬁ?§ﬂg%%g?ﬁﬁﬁgf?§u$ﬁg03ﬁ$%%?ﬁgﬁﬂ%ﬁ§ﬁﬁ>Ybe one
whi ch i s welhptphesatieiy-mdutlt eolsubpeeluctieh. Whigmdt inklsmgia¥@ compdsianabl es
delivery of tEe NSAID directly to the site infected by the pathogen (i.e.

t he virus, nbadtaee runifert ohuamgesipkinguldhwasert prefdraligs modulaesdéiN-fend f@at a
respiratorﬁﬁdisease. It will be appreciated that the anmbunt of NSAID in the
conposi ¥i o W& The qasepsisttions mgny Psdeednitess énflynmationgpgnegiteaitaact i vity and
bi oavai |l abi.ljt ich in, tu depends .on t,he physi cochem cal. .properties of
the NSAI D, "AREUHAHER'S ToIE! DEITG s B8 s A OB KEP ARy 60V TR0mbi ned
therapy. Theas h66seBeNly BendidMcRidstifiatheQfuwi Tk kvilbhs Soaecidtbd taepe@dby t he
above-nmentioned factors and particularly the half-life of conmpounds wthin
t he subj ectindieidng hay betnddfecrd vapt 4 wals ek agberpes thyes indinilwil silbplsdyiray be
deterninedrgxmk gﬁ&wﬁﬁhlled inthe art, and will vary with the particul ar
NSAI D i n use, the sfrength of the preparation, and the advancenent of the
di seasegpcondition. Additional factors depending on the particul ar subject
being treated will result in a need to adjust dosages, including subject
age, 25 weilghtespagiatutendgidghat thagpmpertats ragnhaussd tatregrihe fipalwiages plea
appreci ated. t ha skil.led.person wild. be able, to calcul ate r i red,doses,
and opt e reoneshePabibRe BT RAefol M r®d Tl Guboitelut A §5dn T he
phar macoki RgtiegiSz @fal Q-G0S €1RalGRRPAY Bsh rHIAVRItREQEE MBS ncSHThsag t hose

30conventional ly enpl oyed by the pharmaceutical industry (eg in vivo
experi nment armnpms, or an onset of mote severe symptoms.

15
It will be appreciated that the compositions described herein may be used to treat
microbial (e.g. viral) infections in a monotherapy (i.e. use of the pharmaceutical
compositions of the first aspect alone). Alternatively, the compositions of the invention
may be used as an adjunct to, or in combination with, known antimicrobial therapies.

20  Tor example, conventional antibiotics for combating bacterial infections include
amikacin, amoxicillin, aztreonam, cefazolin, cefepime, ceftazidime, ciprofloxacin,
gentamicin, imipenem, linezolid, nafcillin, piperacillin, quinopristin-dalfoprisin,
ticarcillin, tobramycin, and vancomycin. In addition, compounds used in antiviral
therapy include acyclovir, gangcylovir, ribavirin, interferon, nucleotide or non-

25 nucleoside inhibitors of reverse transcriptase, protease inhibitors and fusion inhibitors.
Furthermore, conventional antifungal agents include, for example farnesol,
clotrimazole, ketoconazole, econazole, fluconazole, calcium or zinc undecylenate,
undecylenic acid, butenafine hydrochloride, ciclopirox olaimine, miconazole nitrate,
nystatin, sulconazole, and terbinatine hydrochloride. Hence, compositions according to

30  the invention may be used in combination with such antibacterial, antiviral and

antifungal agents.



clinical trials, etc.), may be used to establish specific formul ations of

t he conmpounds of WO 2011/095814PCT/ GB2011/ 050189 - 19 - the invention and
preci se tWoerapewssie regi mes (such as daily doses of theprcogBrondsosad t he
frequency of adm nistration). Generally, the maxi mum over-the-counter (OTC)
dai |y dose of ibuprofen that is 5 availaple to patients for treating nost
conditions is 1200ng i buprofen/day. However, patients suffering from
certain diseases, such as cystic fibrosis for exanple, may be prescribed,
by a physician, a maxi nrum of 800ng of ibuprofen adm nistered four tines a

Oy B TP ARL L 0826 300D SR b S SHENADE AR, I0SAS. FRY, have
a positive etfect in reducing t'he syﬁp ong 0f these di seases e.g. 5.
However, aidiQ osdllgaiigasibler 0l esmpbsitorstenbbh@hintases oy ehhgriafigndand

ot her NSAI Ds, which is why they are prescription only, is that treated
pati ents s@ffeld ¢qapasitan Hrne Cemrastioas sgedia fog ogdl edmatstenopingifte seldsi on,
as well _as S i arr dach n e Lon.. descri bed
" Exand o DS Y E38 e JEAURSARBAU A MR T8 Mooy (R

surprised tseluabsgkMaps, ichxitdRirbsdlNfotiadmidiadatdmpdel e rhhiah, spadys, dfcedred Wi t h
massi ve doses of ibuprofen formulated in the |ipid/ethanol vehicle used in
t he conposisPiugansiPeIRend jusBensipnseritang jother spitghleosmdonerd adpingstagppie 8i ngl y

resi stant to.. i > I I i, bUpr n.d Opy/ and
200mg! kg adurraer gyt SRk bTBred JaEEHnpliatRiPHE R RaRe S SO TE,
human equi VYat @bdicaasgs tddoblin@to HRGHEH3AThdA4dBOFEe whadhhis efell Whie&kedshiowed
limted gut erosion in the rat (conpared to the current naxi mum daily human

dose of’0320hyhidstpr whem, it BLhwnsingsaebleadelively. ofaly A diréitestly to thisettef or e,
t he conposi.tions,of, the invention .nmay, b m nj st er.ed tients r iring
treat nont i ERCS PR SRLBHOP (TR BRERATLRELED " Sshd BRI B Hol o
the 25 del &b ekchQuzsmideyelidaet s of gut erosion that would be caused by the
NSAI D. This nmeans that the conpositions can be given for extended periods

of time and/or at high doses to patients who woul d ot herw se be susceptible

to thi i de- eff . i pal NSV i f. 8
oo o o ALk RhysAERPagl 180 SENESM B Bl o SRR RERNBRR.
for thespreenhitd b@ﬂﬁ/b@(ﬂogiﬁﬁa&tﬁkﬁﬂ?tanﬁfbi@vﬁi%ﬂit%,&ﬂﬁﬂyindhﬁodéiﬁhd(6r.1 the one

whi ch may be caused by a m crobi al éeig. viral) infection) WO
2011/ 09581 PP chomict) popggigs of the NSAID, and whether it is being used as a

monotherapy, or in a combined therapy. The frequency of administration will also be
influenced by the above-mentioned factors and particularly the half-life of compounds
within the subject being treated.

20
Optimal dosages to be administered may be determined by those skilled in the art, and
will vary with the particular NSAID in use, the strength of the preparation, and the
advancement of the disease condition. Additional factors depending on the particular
subject being treated will result in a need to adjust dosages, including subject age,

25 weight, gender, diet, and time of administration.

It will be appreciated that a skilled person will be able to calculate required doses, and
optimal concentrations of the NSAID at a target tissue, based upon the
pharmacokinetics of the chosen compound. Known procedures, such as those

30  conventionally employed by the pharmaceutical industry (eg 7z vivo experimentation,

clinical trials, etc.), may be used to establish specific formulations of the compounds of



-20 - dependi ng upon which conpound is used. Suitably, a daily dose of

bet ween 0. 001g/ kg of body wei ght and 150ny/ kg of body wei ght, or between
0. 004t g/ kyoab1hess14wei ght and 100ng/ kg of body wei ght, @ecThR20883%0390119/ kg
of body wei ght and 100ng/ kg of body wei ght, or between 0. 1p, g/ kg of body
wei ght and 100pg/ kg of body wei ght, or_5%9between 0.01R kg of body wei ght
and 80ng/ kg of body weight of NSAID may be used. Suitably, a daily dose of
bet ween 0. 1p, g/ kg of body wei ght and 65ng/ kg of body wei ght, or between
appr oxi mat éhs/ingentingy Jagl Refcitsodgraped igiesigied (HOhgs Qrglm%swo@@hq_eomep@mﬁs, or

bet ween 0. 0Q of bo j.ght and 20ng/ kg of body wei ght, or between
0. 01R/ kg ofaggtgg{/&%ﬁeafﬁog%éﬁqﬁ%%ﬁé%g' of body weight, or between 0.01R/ kg of
body wei ght and | ng/ kg of body wei ght, or between 0.1p, g/ kg of body wei ght
and | Opekg of body wei ght of the NSAID nmay be used. 15 Daily doses of the
NSAI D may Beengrallsriha naxingym giver-ggraonnet K@%’Fﬁbﬁalwcg.e ofigiprrfee thiais y t abl et

or capsule), . i i -do t 0.07 d 1400 (i.e.
assuning aaﬁggyﬁﬁg&%ﬁ%g%&%f%%aggﬁ%?p%%¥@§g§%bﬂg@%?ﬁbg%gﬁ%%g%bﬁ%?m%}ngtmeen
0. 70p, g anghd@Q0pEferdp fheh veenn 406LcaRacBAAYSH: fihosikfdrakh@piaily bdose nmay

be between 0.07pg and 700ngy, or between 0.70p.g and 500ng, or between 10ng
and 450ny. PTeferiDal Opaposiieinr maympe Adidnicst dberiotsafadmanisieresftost Umgs ect i on

wi th the pathogen usi the Spi i Ny 1SHC s the virus. The
conposi ti o%(ﬂ g'ebae%gaéi?nﬁr}ﬂgsd?ﬂr%%F%vﬂ?t%la@f%%/da%’ gggu%@“%g%srgs {%’f %’Eras after

i nfection. pblieve off@$i tddatinpelye fenpack bt seed 8idedest BighCEA Hokbeved 8, 20, 22,
or 24 hours after infection. The conposition may be adm nistered within 1,
2, 3, 40 5 sigpificgntgypblegy vish spghflagh doses oibuprofanynd prst pexilbl, whishébet ween.

25 I'n enbog where the i nfecti i ng. ¢ ' infeetjon of
it | uenza, Y ROBRCHAGRE T o WhbrrartBe AL Pk R ol AL LSRR 0

i nfluenza, ghfific Glebjag6h of BuS@PBOMEs ket at aghseh, tdhraEpARhiitesf the

i nvention in whom synptons of respiratory difficulty arise and/or in whom
cyt oki ne | évB¢tEencigAy of the above nentioned cytokines, 30 but typically

| FNFa or TNF-y) increase at the onset of synptonms of respiratory

15 As described in Example 2, and as illustrated in Figure 5, the inventors were very
surprised to observe, in their 2z vivo rat models, that rats treated with massive doses of
ibuprofen formulated in the lipid/ethanol vehicle used in the composition of the first
aspect (i.e. lipid/alcohol) were surprisingly resistant to gastric ulceration. Indeed,
ibuprofen doses of 100mg/kg and 200mg/kg administered to the rats described in

20  Example 2 equate to 2 human equivalent dose (HED) of 7000mg and 14000mg, both
of which showed limited gut erosion in the rat (compared to the current maximum
daily human dose of 3200mg ibuprofen, as discussed above). Advantageously,
therefore, the compositions of the invention may be administered to patients requiring
treatment with a high dose of NSAID (e.g. i.e. over 3200mg/day) but avoid the

25 deleterious side-effects of gut erosion that would be caused by the NSAID. This means
that the compositions can be given for extended petiods of time and/or at high doses

to patients who would otherwise be susceptible to this side-etfect.

Accordingly, generally, a daily dose of between 0.001ug/kg of body weight and
30 200mg/kg of body weight NSAID may be used for the prevention and/or treatment of

a respiratory disorder (e.g. one which may be caused by a microbial (e.g. viral) infection)



- 21 - difficulty. More preferably, the subject is a subject in whom
synptons of respiratory difficulty arise, and/or in whom cytokine |evels

i ncrease,wat2otiesgial | owi ng ti nes after onset of infl uenraTaBIpticnssisof rom
12, 24, 18 or 36 hours or nore (nore preferably from48 hours or nore, from
60 hours or nore, or from 72 hours or npge;, nost 5 preferably from 36-96
hours, from 48-96 hours, from 60-96 hours or from 72-96 hours).

Al ternatively, and independently of whether or not the influenza is a

pandeni ¢ i sEPestpeuparhshish speepurdissseh SHsahln adidrriesagithsieceafO.08spi ket or y
difficult i Se. a or, | m ki ne, | s Lngrease, a e _onset (or
e;rl; gtaée %é?yﬁgpgé?(%g%FﬂgggPﬁégg%gg'P%gygﬁﬁﬁﬁéegggﬁgkgP%Fég gglﬁfegted

lung. 10 | %n530%§y1%3&q%d§7r%@g}ﬁ,k& HRIRAS. 6 1@ 80 8f bbd\ewdiBvERU 10D FRY, be
orally adm ni stered nore than once to a subjec% in need of treatnent. The
conposi ti O%oﬂ'ﬁ%ei’gﬁqlﬂr herva@AIONIuSY kabf Beditweiger 2d 100[1e/ Ho dTesddwicidhg & day. As
an exanple, the conposition nmay be adm nistered as two (or nore dependi ng
upon t he seéxerdehy.Wilgl keotvbadyl wdightaat! iSOmglke bebady Wweigatad N SARD mpydoses of
bet ween 0. 07pg and 14000nmg, or between 0.07lig and 7000ng, or between
0.07lig and“ngng (i.e. assum ng a body weight of 70kg). A patient
receiving treatnent may take a first dose upon waking and then a second
dose in the evening (if on a two dose regine) or at 3- or 4-hourly

interval s tSapsgafat®ily dafdbSRe®den J.1ud/% %B%b&ﬁ@&@h&hﬁ%%ﬁ%/kgm@awi on may
be adm ni stered every day (nore than 2%once I f necessary ol I ow ng

pat hogeni c weifhecirihenvechhproxdimeclydmogikt b hsdofcitheandilent/kg ot &beéy
preferably suitable for admnistration to a subje?t as descri bed above,

pref er @Bl y vt e tresn WYHRal et ofdtadsvesht apé 28ns s ehenadsmedlpdint s after

th t of infl toms.. 25 A."th tically effecti t" of

an NSAID i Sy SHENGE s o Vil a8 e R b ] Y oy ovi des
. ’ . . AFSTR ( X t

D Tl i nf ot e b SRR Ahadnll &G BELAL ABLECH) Ay BOERATIREN e

NSAI D may Rgidh: QR @Wkg@b%dg&@%hié of AROWATFA00m .yl from about 0.07pg to
about 10000ngy, or from about 0.07pg to about 7000ngy, and preferably from

about 0.7lig to about 4800nmy. The WO 2011/095814PCT/ GB32011/050189 - 22 -
srount o e NSALO Ry e, o sbaut, 14 19.L0,sbout s200mg. o om sbout
or of or abl y Fatston o g LM ERE ey e belicd MBI IRIPRATD oy be
from about aLélugniﬁé)a BQ@}U'&]CiéHEG)f Rkg), or between 0.70pg and 10000mg, or between 0.70Ug
and 7000mg, or between 10mg and 3200mg. A suitable daily dose may be between
0.07ug and 700mg, or between 0.70ug and 500mg, or between 10mg and 450mg. The
20  composition may be administered before or after infection with the pathogen causing
the respiratory disorder, such as the virus. The composition may be administered within
2,4, 06, 8,10 or 12 hours after infection. The composition may be administered within
14,16, 18, 20, 22, or 24 hours after infection. The composition may be administered
within 1, 2, 3, 4, 5, or 6 days after infection, or at any time period therebetween.
25
In embodiments where the infection being treated is an infection of influenza,
independently of whether or not the influenza is a pandemic influenza, the subject is
someone treated with compositions of the invention in whom symptoms of respiratory
difficulty atise and/or in whom cytokine levels (any of the above mentioned cytokines,

30 but typically IFN-a or TNF-y) increase at the onset of symptoms of respiratory



5 fromabout lig to about 700 jig. As discussed above, it is currently not
possible to prescribe ibuprofen at a dose of nore than 3200ng/day due to

t he del etwoizoug9sgitt er osi on si de effects di scussed abovecCTiaBeuas)18»he

i nventors have now surprisingly shown in Figure 5 that rats treated with
10 massive doses of ibuprofen (i.e. 100sp/ kg and 200ng/ kg i buprofen in a
rat equate to human equi val ent doses (HED) of 7000 ng and 14000 ng,
respectivet%? fornulated in the Iipid/ethanol vehicle of the invention were
hi ghly residfigwty. Mprgptefempblr deisepicctThysubjem it REOBUY PRy OBieaPIrapIye

formul atio f Al.Ds,, /L he co sitigns of the inventi.on.are non-gut
er osi ve, anra% ﬁg%lty!}? 158\/6‘%1/ Ep))rr %v\?%o{?s? ;%VOHHS ﬁevgfr%dnér{(e)arsrc}’aﬁt?%e %3&1? “%nrgotgrflgseﬂtc‘fgse of an
15 NSAI D, smedt dAsnfidledpd §h@htofnks: fom3I20@NYRERVBY holids drenadinorsheresbly o
patients with no concern to_ pain physicians. Accordingly, the conpositions
of the i nvétim 4 hesrpringeragiran NIMUD andote, phipPrateleyre ar Mpredeept abl e

vehi cl e .comprd 51,0 An 3k Risch AP rafhy 2 6010L.NAYS BL8I RUNM BRALOPSbE
characteristics, ’i.e. 'as a supra-analgesic’for use 1n treating any

i nf | ammat ompufai Arersatsblyasnd ineepationd) ewivthdrics not teSheealzk Wd pdnslemand not
only patients 20suffering fromrespiratory disorders, such as CF. Hence, in
a fourth aspirnz, theydiqcsisppapaet vheyRarmREEN plcasnispter dEPEEDl Bisgehi cl e
conpri si ng ipLd d : ohol | rall i.nistr s utica
compos 1 oo afATe 0B RS s P e et PR PR PR B or 2
derivati ve thhatpate inh@in@§siseinkdtHechefctfc@adapgent of inflammatory pain, by
oral adm nistration of a dose of the NSAID or the derivative thereof of
great er’t han 3200ng/day. In a fifth aspect of the invention, there is

provi ded a rall 1.0 strabl e. anal-gesi c conposition;c isin
therapeutig%ﬁfng%?gcq%&%aémg %ﬁﬂ%?%g%%gﬁY%tgpﬁﬁ%%?egﬁngﬂg%ﬁ%%F?g%ﬁ%tory

drug (NSAI [harosncd tderksivatiin @cthef @@fimeandria @hgiotrRoauhiyGalhiye accept abl e
vehicle conprising a lipid and an al cohol, for use in the treatnent of
i nf | anmat oRgmEstHRIONAICe T 11 @9 581 BeTnergan 1 050 emplaghe coppeyitpn may

adm ni st r atb}eggr;l%i?tgreg%é %V{?‘;(lortrﬁ&e'g'ﬁé'el?%% ué&?th%esreive‘ég;zia%’gletrygrt%{]igg&g?ﬂ greater

t han 3200ng na six aspe e 1s provi treating

i nf |l anm@at onyidRatddedt Daly RO &@@é@rq.muggangr@bbcrm%ctma@h%eﬁramg iQ a

subj ect in need of such treatnment, either (i) a pharmaceutically acceptable
vehi cl e compoisi;ng haddepi () 71RGnd M 0ae G0 hssumi@a B@%J Wigladya ik sY. r/abl e

phar maceuti cal conposition conprisin% a non-steroidal anti- inflammtory
drug ( NSAI Dptigsit recedieng yeatinget mheradof firgdogs nyorawaldpapnd thed misacasidrdsse e

anal gesi ¢ GOMROSLLHORr SR TRELHAI BInd) NP3 08: Andely YAkl Neak RSkt 0D @
on. Itis envisaged that the composition may be administered every day (more than
20  once if necessary) following pathogenic infection. Thus, the compositions of the
invention are preferably suitable for administration to a subject as described above,
preferably suitable for administration at the aforementioned points after the onset of

influenza symptoms.

25 A “therapeutically effective amount” of an NSAID is any amount which, when
administered to a subject, provides prevention and/or treatment of a microbial

infection, such as an acute viral infection.

For example, a therapeutically effective amount of the NSAID may be from about
30 0.07pg to about 14000mg, or from about 0.07Ug to about 10000mg, or from about
0.07ug to about 7000mg, and preferably from about 0.7Ug to about 4800mg. The



10pharmaceutically acceptable vehicle conprising a lipid and an al cohol,
wherein the nethod conprises admnistering, to the subject, a dose of the
NSAI D or wbeodewsssati ve t hereof of greater than 3200ngy/ ¢#ey/GBrduAsiBgeous| y,
t he conpositions of the invention enabl e physicians to prescribe 15 NSAI Ds,
such as ibuprofen, at doses higher than,3200ng/day. In particular, the
conpositions nay be admnistered to a patient who i s susceptible to

del eterious side-effects that are associated with taking high

concent r at iaowsinodt g NNSNIDmay be framp rleout il 13 200up286yg, gucbmaboguitieerosi on.
For exanpl e, the conpositions be adm nistered at a daily dose of NSAID
or derivat idbeut R8Pmesf Thgmmennt ef ﬁﬁéﬁ@rm%%wr@%dw@ﬁ diegym a@@t@m@ggw day,

3000/ Gay S0 a0 ey Hegiay 105 sy PESGT O ey A o
A Ri NSAI D
ror e, “Advant agegualy. 85 SHOMDHLONTS B 1push i alien, dgses, of, the

avoi d gastrlc dfcerﬁ%lon 0ses o e déPPVat e t her eof

may be ?lvqgmgaa t@g@g F&Qgﬂ@hgtratlon (e.g. a single daily tablet or

capsul e A sult ose”may be between greater than 3200ng and
14000ng (i.e. assum ng a body wei ght of 70kg), or between greater than
3200nmg and 100Q00ng, or between greater t han 3200ng and 7000n%7 or bet ween
greater thah @%@}@%ﬁﬁ aéﬁ@,gomﬁgen tx not P el e tuRichGyibg JaB sy apa dpit YeBnre

gr eat er th% n39206 %QH% ndo i Eﬁg%% r%ﬁgﬁog@”sé%f SRR %&%@F%BQQJ@ and

10000nyg, bet wee greater t I'sS envi saged
that the C(HEB@&SrIef itenBivedtotsieve: merrsht[ﬁmﬂg@yshbe]noﬁ &hguye it niasst tedaed wigl e t han

once to a subject in need of treail%gj The co ositions may require
adni ni sfr atMEHvE GPe obdupEpien fliendd) kngr?@daﬁo@!@ kgo@uawf@walrapqaéeq%%to

R S i R S S R

5000ny, or thekpiebtnhgiodatigele bfiar 3280 v@dﬂdh@@gﬂﬂgstémt fve) guaslseuahdmg Thubody
wei ght of 70kg). In additjon, since gut _erosion is avojded at these higher
NSAI D dosedt ]i“t cufrqnly Belshls tpERERERS ot FSAIRY, Eigrqasitosiions P iaFtion

super vi si Oﬂré%éfoxfg& SbSv@hind L‘c?ﬁf‘qh\xgé g&%{oug %?%]}&% JPo%glJa &rE‘Bé{s‘?Qe dQRYrge these

conpositions w beconeg " over ount and not require
prescripti NSAAELcoeldhiBhiysofémii.s. mobhlgpd@yltd%ehdg]hﬁgteﬁédsepaaeads gitkaber
efficacy products, to a large patlent Populatlon Conversely, the

conposi t i ofeNEFN fhaain phstieien ey daeletseonnesiipst ef Bd Iatenfiphsemassies (i .

anal gesi ¢ ol eet ™ ﬁ%?%%gfﬁ%%%‘ﬁ%‘%%%c%“%b%%ﬁ% SORrEREE LRI nswi
conposi t i omaye phifdendedhviiptiageoustysticgducisngupheatmlggkic thatse imecpaisiant W | |

suffer froq&&sstrlc erosion. Due to the safety of using such higher doses
of NSAI Ds MR EPESPEhY eampaioihHIte i I teoralidis prd Bet GHY paicfer e

woul d ngw Qﬁff&? 88 rgﬁ%?{%ggggg&gﬁgﬂhti to be nade avail abl e only under

prescription, tai ned over-the-counter.

Hence, in a fourth aspect, there is provided a pharmaceutically acceptable vehicle

comprising a lipid and an alcohol in an orally administrable pharmaceutical composition

comprising a non-steroidal anti-inflammatory drug (NSAID) or a derivative thereof, for
25 use in the treatment of inflammatory pain, by oral administration of a dose of the

NSAID or the derivative thereof of greater than 3200mg/day.

In a fifth aspect of the invention, there is provided an orally administrable analgesic
composition comprising a therapeutically effective amount of a non-steroidal anti-
50 inflammatory drug (NSAID) or a derivative thereof, and a pharmaceutically acceptable

vehicle comprising a lipid and an alcohol, for use in the treatment of inflammatory pain,



20 Thus, in a seventh aspect, there is provided a pharmaceutically
accept abl e vehicle conprising a |ipid and an al cohol in an over-the-counter
(OTC), orabl2g11adss1ai strabl e pharmaceuti cal conposition ®OREB291 F0 B89
non-steroi dal anti-inflammtory drug (N SAID) or a derivative thereof, for
use in the treatnment of inflammtory pab#l, by oral 25 adm nistration of a
dose of the NSAID or the derivative thereof of greater than 1600ng/day. In
an eighth aspect of the invention, there is provided an over-the-counter
(OTC) . or albvyralddministaciop s agleas gbdicNLSHp 65 Ttd dmivabyeghrsphef greater than

t herapeuti gghh v ﬁkfective 30 anount of a non-steroidal anti-inflanmatory
drug (NSAI%? oroa ‘derivative t hereof, and a pharmaceutically acceptable
vehicle conprising a lipid and an al cohol, for use in the WO

2011/ 095814PCT/ GB2011/ 050189 -25 - treatnent of inflammtory pain, by oral
adni ni st r atlR6rigt 2pedodErod praddasnmpthnd affiecadag inflarinpeortigie dic BEthgHeat er
t han 16Q0ng/ " . I r..derl i e bet ween
1600ng/gagggﬁl]’ngggﬂﬁgﬁﬁgﬁgaﬁgéﬁgk?u%g&é%é?%%gg%%g%%%g%mgﬁéh%b1zbsitions

of the sevenhhimasei®llghidpabrReehsleryhfiBingdmipd si®iegcaiol anyn oflly he doses
described herein, provided it is greater than 1600ng/day. Preferably, the
NSAI D i s a2pPéHeErbld pharegeavprd cPBiprepe ROMPHENE 8 FPBSIAPIIANGF t he i nventi on
may be use t.or |y i nfl ory -pai f, i i ¢le. ety of

i sease cont ErBREN o8k CSAISY & AMmARTRLRLLrES (LA R Ebe Y O,

ost eoart hriahilgdsic dorhpRMVRAL@MPrRNen NS SHASE 2 dendaretiidrasi snd pel vi c
inflannatog%>disease ankyl osi ng spondylitis, psoriatic arthritis,

psori asis ahaeyasesically picsRible vahick opettsingadividbendan deehsbraiescintbemal , or
domestic a%e’%d il 38&%&&%}2@’0 ey ]egtf 9%5”@&&?&%%@&”@8%‘&1%%%
according to the invéention nay used to tiea any mammal ;. for exanpl e

human, |i vesdreskof fpeks, thd 320ynd)dayised in other veterinary applications. A
"pharnmaceutically acceptable vehicle" as referred to herein can be any
conbi nati on of conmpounds known to those skilled in the art to be useful in

‘;?r F‘é;ﬁ i 2&%&}&%@@{#&% g!ﬁmiaﬁ('s;ﬁgﬁ%% &i r%g%veg%n WL SRITRRL 86 BreRerddeP! d (€. 9.

75 NSAIDs, such as ibuprofen, at doses higher than 3200mg/day. In particular, the
compositions may be administered to a patient who is susceptible to deleterious side-
effects that are associated with taking high concentrations of an NSAID, i.e. more than
3200mg/day, such as gut erosion. For example, the compositions may be administered
at a daily dose of NSAID or detivative thereof, which is higher than 3300mg/day,

20 3400mg/day, 3500mg/day, 4000mg/day, 4500mg/day, 5000mg/day, 6000mg/day,
7000mg/day, 8000mg/day, 9000mg/day, 10g/day, 11g/day, 12g/day, 13¢g/day, or
14g/day or more. Advantageously, as shown in Figure 5, such higher doses of the

NSAID avoid gastric ulceration.

25 Daily doses of the NSAID or derivative thereof may be given as a single administration
(e.g. a single daily tablet or capsule). A suitable daily dose may be between greater than
3200mg and 14000mg (i.e. assuming a body weight of 70kg), or between greater than
3200mg and 10000mg, or between greater than 3200mg and 7000mg, ot between
greater than 3200mg and 5000mg. A suitable daily dose may be between greater than

30  4000mg and 14000mg, or between greater than 4000mg and 10000mg, or between
greater than 4000mg and 7000mg,.



I n one enbodi nent, the pharmaceutically acceptable vehicle described herein
may be a solid, and the pharmaceutical conposition nay be in the formof a
powder orwOabligwssikn addition to the |lipid conponent anecCalGBzholosoe9solid
pharmaceutically acceptabl e vehicle may conpri se one or nore substances

whi ch may al so act as flavouring agentsp, 30l ubricants, solubilisers,
suspendi ng agents, dyes, fillers, glidants, conpression aids, inert

bi nders, sweeteners, preservatives, dyes, coatings, or o

t abl et - di silhissgyistded ghageneempasitonsehited averipranaobberafna@piediged sorag
material. |Lp powders, t.he.vehi ¢l be finely..-26 - divided solid that
1o n admi TRERRRD R e heS R G e e LB e st A D) - 1
tabl ets, theémadéidenagalorMyre Bignadiduady Widk)) As ¥ebiehge HAY Eagpbdtomeaessary
conpression properties in suitable proportions and conpacted in the shape
and si ze désiadednistgigitaabye osglare dybilastesf hrayeworipteis@an pH0meseipl e cal ci um

phosphat.e, esi ste S | act,ose, dextri st ar ch,

gel ati n? ce7? p@%%soe,b%géﬁeé\%g %3%%}&%% %@H}%%%@\%m%e rt}?eﬁ\aee\/r\lﬂéfggsteﬂatnéni on
exchange r 8s0mag ahd4@0(phefi.eraamn@rhodidieright bheoiphar maceuti cal vehicl e may
be a liquid, and the pharnmaceutical conposition may be in the formof a
solution. Liquid vehicles are used 10in preparing solutions, suspensions,
S o A5 485 Bl Tt B i PLESEU HRd, RRTPOREAIAD  THEATLLYE:
conpound may be i’Ssol ved or suspend%dlln a pharmaceuti cafly acceptabl e

| i qui d vehipokghls dedthasumedteon{rbRaugRupdrvisonpiyefoetforest thbathigihe dvelitclhbe does
not conprise water), an organic solvent, a mxture of both, or

phar macéut ireapre, aed epthebd ompesitiass vihpecomaoved dhe somtardOTKe medigines,
conponent, th I qui icl y al C [j. her sujt

phar maceut ia}égﬁog%g}l{rgegeégayﬁg ' ggc%gfﬁ%%i ﬁ?ss\g@?i O‘élraru P%%F i %?%’, a%digf% %?rs,

preservat i EfcacspRALEREDS, ladak PXAHT pBPulREEN Gonvetspendicogpagentsof thhi ckeni ng
agents, colours, viscosity regulators, stabilizers or osno-regul ators.

Sui t abl e exargBHEs mey alspdgiadmpmpicedas o depesl (Ladgivicatl paePBamaedi ncl ude
wat er (party i DI Lt ove, cel | derii vatives,
preferably3g@%%%éf§8%§¢ %Eg%%gﬂ§%‘§§??§$%§§¥§§Fﬁ F%H??ﬁgﬂgkgéﬁgg%ﬁncluding
nmonohydsi ¢ vathclahidrsloaesthp@byRyds ATD abe@bsitisns, &hie aditayegts)syardudiheite
derivatives, and oils (e.g. fractionated coconut oil and arachis oil). The
vehi cl e carishitys thyepaignoyilhsulist Bpm gagels caesien Ale to|thataetyof Leiagpedy |
myristate. h?%JPS S QFRANIHO0ni & 2R &f-£5LAR LY aam,) ngtper%sec?i gég'ohgy, {3, d he form
of a sterile sofution or suspensi on contai ni ng ot her" so s 0 suspendi ng
agents (forvexanph de nenrudfos@ticn@n®osglods aske indddmkiallbensaindti on
isotonic), bile salts, acacia, gelatin, sorbitan nonol eate, polysorbate 80
(ol eat e estsrssripions arbpe gley ary heraptained ardrdbs cewpior yneri zed with et hyl ene

oxide),, and the like. 30

Thus, in a seventh aspect, there is provided a pharmaceutically acceptable vehicle

comprising a lipid and an alcohol in an over-the-counter (OTC), orally administrable

pharmaceutical composition comprising a non-steroidal anti-inflammatory drug

(NSAID) or a derivative thereof, for use in the treatment of inflammatory pain, by oral
25 administration of a dose of the NSAID or the derivative thereof of greater than

1600mg/ day.

In an eighth aspect of the invention, there is provided an over-the-counter (OTC),
orally administrable analgesic composition comprising a therapeutically etfective
30  amount of a non-steroidal anti-inflammatory drug (NSAID) or a derivative thereof, and

a pharmaceutically acceptable vehicle comprising a lipid and an alcohol, for use in the



WO 2011/ 095814PCT/ GB2011/ 050189 - 27 - such as phosphati dyl chol i ne
(lecithin) and phosphati dyl ethanol am ne; soaps and detergents, including
fatty al kaiDizorvadi4 anmoni um and tri et hanol am ne sal t s pCamgB2datisogent s,
including (a) cationic detergents such as, dinethyl dialkyl amonium
hal i des, and al kyl pyridinium halides; _¢b) anionic detergents such as

al kyl, aryl, and olefin 5sul fonates, alkyl, olefin, ether, and

nonogl yceri de sul fates, and sul fosuccinates; (c) non- ionic detergents such
as fatty amfcAeneiodexlantragtosy paél @y ar# adeimsiadies of artgse of the NSAID of the

pol yoxyet hyl en LyRr n 0 rs;;.and (d) anmphoteric detergents such
as al kyl - 6@§W§%§g%%%%gﬁ§§%§?%§%ﬁi%?%F¥9ﬁzinida?oline quat ernary anmmoni um
salts. Another exanple of a detergent may include sodi um dodecyl sul phate
di met hyl sul phoxi de. 10Preferably, the vehicle of the invention does not
conpri se aryestose pERSAdrdraletinatvs thamef Paybabersehep(ing/ dehard t he

phar maceut i ccept vehi cl ref er abl onpr £ st 30%
ooy 1 7 pi a2 pobiREr T RImB: odtEuhEl B QIR be R RLLAR R R
aspect, theggctssmpriovidigdiseer@h@riReedid daks ¢appes lidrén, protided &lis greater
adm nistration, the conposition conprising a therapeutically effective
anount of éh%bhﬂ@ﬂQMéﬂﬁal anti-inflanmatory drug (NSAID) or a derivative
t hereof, and a pharnaceutically acceptabl e vehicle conprising at |east 30%
(ww lipid, wherein the conposition is for use in treating a respiratory
di sorder. 2QefembaNeices AHS peChroféd)EbeexampyiByp@ech. a met hod of preventing,
treating and/or aneliorating a respiratory disorder, the nethod conprising
orally ’8dmi ni stering, to a subject in need of such treatnent, a
phar maceut i-Gal iLt1Len 1sin t herapeutically. effectiyv unt of
5 non- st er P ERer oy b e SRR, R S 1R AR Sl P Bt PefiReor
and a phar negedtiidy biydisase s abidhsyRiicedple arpfitisicny riadun edig rtBAH6 (W W)
lipid. In another aspect, there is provided a use of a pharmaceutically
accept abl e WERMENEIspIRMMBRIE BeWElshsstscagudomgtigsis, Pplivis infaamawrapisqase,
admnistra . [.C L] for i ing the
bioavaiIab?k?%@gggﬁggﬁgﬁks %%%gggﬁﬁgﬁ%F%%%§?§ﬁﬁ§?g%%8%%hg (NSAID) or a
derivatisve thereof in a subject's |ung.

A “subject” can be a vertebrate, mammal, or domestic animal, and is preferably a

human being. Hence, compositions according to the invention may be used to treat

any mammal, for example human, livestock, pets, or may be used in other veterinary

applications.

20
A “pharmaceutically acceptable vehicle” as referred to herein can be any combination
of compounds known to those skilled in the art to be useful in formulating
pharmaceutical compositions, but which comprises a lipid (e.g. at least 30% (w/w)) and
an alcohol.

25

In one embodiment, the pharmaceutically acceptable vehicle described herein may be a
solid, and the pharmaceutical composition may be in the form of a powder or tablet. In
addition to the lipid component and alcohol, a solid pharmaceutically acceptable vehicle
may comprise one or more substances which may also act as flavouring agents,

30  lubricants, solubilisers, suspending agents, dyes, fillers, glidants, compression aids, inert
binders, sweeteners, preservatives, dyes, coatings, or tablet-disintegrating agents. The

vehicle may also be an encapsulating material. In powders, the vehicle may be a finely



WO 2011/ 095814PCT/ GB2011/ 050189 -28 - Al of the features described herein
(i ncludi ng any acconpanyi ng cl ai ns, abstract and draw ngs), and/or all of

t he st epswof2oamyssmet hod or process so di sclosed, may bePcomB208d5MSPh any
of the above aspects in any conbination, except conbinations where at |east
sonme of such features and/or steps are_npytually exclusive. 5 Enbodi nents of
the invention will now be further described, by way of exanple only, with
reference to the followi ng Exanpl es, and to the acconpanying di agramatic
drawi ngs, idividgst sobid thatiigigrad mixtuge ity pinebhdvidad aethie ag@s{d}-q-gh@NSgﬁDD-n Vi vo
nmouse chal l.en ing % 10 weight | oss),.kn which m re first

i nfected mf?ﬁgﬁx%%ﬁﬁagﬁFﬁ ?néﬁlEFHS%?éSﬁ%§£§h§%%%§FE1ﬁgpféﬁﬁé§aninals wer e

i ntraperit @pgpkdsyioh pir&sdree iMistibldpiphofRins ahd dotips@edfn B3ShHRGndRIERI N
10111 DWVsSO (equival ent to 20nmg/ kg/ day; i.e. 1200 ng per person day as

maxi mum st aseiEadd Sybaldy solithechidustraay compsiser foe exaperle tHeuMMthosplatet oneal drug
vehi cl e .onl L€ VRO r cent i_ght | S neasured over
t he 1505ur§%¥gfﬁ%h5§%%%é |guP:M%hfggﬁ’%?g%ﬁ%gﬁéﬁﬁgéu’ﬁ%ﬁga%%ival rate of

mce in t heolWinglpreolidius doehaditigngexcddesd idbedhhiperredidd i on to Figure 1. The
m ce influenza-challenged mce were intraperitoneally injected with
i buprofen as a single dose on day 3, and the percentage rate of survival

was neasured. i . o.the mce of, . the contr j ust 20t he
| P vehicIe%?fé%%&ﬁ%ﬁ%é%%%gFéﬁﬁgggﬂggm%ﬂgfg6ﬁﬁ%%6a§%%3?ﬁ%ngégﬁﬁ%% of an in
vi vo nouse phhahdcengel {drlpaiighinay BSB) the ifrnbi £ Boltiice MQuR! vehfcRehaduseidt h a
HIN1 virus, and then on day 3 post-challenge aninmals received an oral
dosage 6f ibopPefiehsAetionsdyspensfonsamngngrania. chrrssandipeguiensi cle, i.e. an

oral gavag eco%]éf%lgﬁxj?sr Oﬁlﬁenacitige 1(919%(%‘&?1(9 1fna 18g/odg§oh\§ Qiocl)r’ sugpoﬁor/f)dr FRe? eed oi | (known

herei n 25as e control mce recelved an ora 8osage of just the

oral drug vehinglceutidall@acctPBLIliqofd 824 EuaRaotvated QYo ti @R $88dfcdict thathiee
per cent age wei ght | oss was neasured over the course of 6 days; Figure 4 is

a graph shofiifly doRBNRIUGNWRRFEE WasTe 28 rgAnEesoliF Nt ReniHrg PUBOWDDS e chal | enge
?gﬁ S; L?:g gaga{n%c%&t'ic%ﬁy b QefaBM s Br fald e GfioHBh Sl Y RORLAY BLS GG W th
75 vehicle may also comprise other suitable pharmaceutical additives such as solubilisers,
emulsifiers, butfers, preservatives, sweeteners, flavouring agents, suspending agents,
thickening agents, colours, viscosity regulators, stabilizers or osmo-regulators. Suitable
examples of liquid vehicles for oral administration may include water (partially
containing additives as above, e.g. cellulose derivatives, preferably sodium
20  carboxymethyl cellulose solution), alcohols (including monohydric alcohols and
polyhydric alcohols, e.g. glycols) and their derivatives, and oils (e.g. fractionated

coconut oil and arachis oil). The vehicle can also be an oily ester, such as ethyl oleate

or isopropyl myristate.

25 'The composition is preferably administered orally in the form of a sterile solution or
suspension containing other solutes or suspending agents (for example, enough saline
or glucose to make the solution isotonic), bile salts, acacia, gelatin, sorbitan monoleate,
polysorbate 80 (oleate esters of sorbitol and its anhydrides copolymerized with ethylene
oxide), and the like.

30
However, the composition may or may not comprise a surfactant. Examples of

surfactants which may or not be included in the composition include a phospholipid,



30 a single dose on day 3, and the percentage rate of survival was

nmeasured. No ibuprofen was added to the mce of the control; -29 - Figure
5 is a tawbeosssing gastric irritation in rats. Vehicl eCamaB2assosonmpounds
(G oups 1-7) were each adm nistered orally (PO to fasted rats. Each group
included five animals. Goup 1 were treated with 10n/kg of 1%

car boxynet hyl cel  ul ose (CMC) vehicle with no i buprofen; Goup 2 were
treated 5 with 10nL/ kg of only the vehicle of BCl054, i.e. 10% Et hanol, 90%
rapeseed oishch %@rrdlqaah:it@mbh@lﬂr@rﬁec@v@mﬁ;ndsplv/@pbatﬂdryéatﬁl@aolmnﬁ, @mackg aspirin;

G 4 f f 1% G
5 3;Pe tr§§%€¥éﬁ% ﬁﬁ%& Qﬂ?ﬁE%UErSFgggﬂﬁggj Mﬁgg anol 90%§u

rapeseed Oidetefdends, 1@%6}554@ caﬁbﬁmme&rg@ﬁﬁsdchaa,tcﬂﬂlemyt dilalzﬂ(brﬂighls@iuﬁi‘ i bupr of en
in 1% CMC, 10 and Goup 7 were treated with 200ngy/ kg of |buprofen di ssol ved

in 10% Et hanbics, gl peadiadmohalides; () aan@é@ryrgerméu%{h@smélWé afdr adsadedi f i ced
four hoyrs sglf5§atesd§l%g0®5§1p%t}%%3trl OH?LgTye B he LEBLRNS MBI RERLEY (%bscore of

50 percent “or relati've aspiri'n-treated group

PO, set asid0%tctoncansi gefad apasd d¥iks, fatty gédtalkagolhfidct ainidon and i's shown
in parenthesis; and 15 Figure 6 is a bar cKart conparing the relative
concentratE@hﬂéﬁﬁh%@ﬁ?éb@ﬁﬁﬁkmﬁGOPﬂY¥®@’IEH@)@ﬁph@@ﬂcHﬁ@éﬁﬂﬁéﬂdhéﬂlbéen

treated w bh rgg%oéoipl(gna? an%ailglkgg{n)lda% gnec rlttéfrﬁﬁrg glrb%?onténgtgéx %n%% p_treat ed

wi th nor nal |p| The

i nventors %ﬁ&rﬁpled)f@kﬂ%t dhahQe 11€lfludel’l;o\zﬁu‘ﬁ@d@@li@l&uﬁ)hl@%rdlﬁﬁﬂiyssdlﬁSthdi&iael’ to
determ ne the effects i buprofen on influenza-chall enged m ce when

admi ni sfer ddcisragiy el‘ﬁhbﬁ? Qﬁtﬁ?lqvﬁ%ﬁl@ Jediinol EOMRABMYHE HRGsE sada@EEe54) , or
when adm ni st ered |ntraper|toneally The inventors have convincingly
demonstrated in the results described bel ow that 25 ibuprofen, when

adm ni st er etheafidnkdts bolicad d@;tlth@plsﬁﬂlatwuawyakt@iﬂablé eHidlE snaky Fbréfe@BI?SI derabl e
reduction in the viral s e. reduction in weight [oss, and

i ncrease |ﬁ0§m¢®¢%éPBFa?éXW/BmFPﬁoPO%ﬁ@ﬁnéhﬁﬂﬁﬁg@%ﬁﬁﬁm%ﬁﬁraper|tonealIy
The inventors al so investigated whether or not the conposition of the

i nvention (BCl054) eroded the gut of rats in vivo, and determned that it

exhi bi ted regyced fultbarapidnhekiestosidefiapthtdacetiti@l 3npoaiest rral so
deternined the in vivo concentration of ibuprofen in the lungs of mce
treated wi BHMBELOBEN, thegompsitign sayaiipiaspithergpeutically@tectig aneurt of and

Met hods 1, MIYQ IRUSS- 1%5%9&%?@57 drug (NSAID) or a derivative thereof, and a

pharmaceutically acceptable vehicle comprising at least 30% (w/w) lipid, wherein the
composition is for use in treating a respiratory disorder.
20
In another aspect, there is provided a2 method of preventing, treating and/ot
ameliorating a respiratory disorder, the method comprising orally administering, to a
subject in need of such treatment, a pharmaceutical composition comprising a
therapeutically effective amount of a non-steroidal anti-inflammatory drug (NSAID) or
25 adertvative thereof, and a pharmaceutically acceptable vehicle comprising at least 30%

(w/w) lipid.

In another aspect, there is provided a use of a pharmaceutically acceptable vehicle
comptising at least 30% (w/w) lipid in an orally administrable pharmaceutical
30  composition, for increasing the bioavailability of a non-steroidal anti-inflammatory drug

(NSAID) or a derivative thereof in a subject’s lung.



Protocol : Five groups (n=10) of C57BLK/6 female mce (6-7 weeks old), were
divided into five 5 experinental groups containing ten aninmals each. On day
1, ani nalwonretiossad an i ntranasal |ethal dose (50 111 t @CalGB22H/05ABY
nostril) of Influenza A/ PR/ 8/ 34 under hal ot hane i nduced anaest hesia. On day
3, post-challenge with the virus, the apgnmals received the follow ng
treatnents: 10 G oup A was intraperitoneally injected with ibuprofen at a
dose of 335.6%g/aninal in 10111 DVBO (equival ent to 20ng/ Kg/ day; i.e. 1200
ng per per $8hoigle fepayreadesprridmaieiaiaguding aap seompagyivgslapny, eegtageencan or al

gavage of \RHBLESeAoL IS ARTR 0P, A5 AAUR B dhas0Lyed, ] g 100111 o

be
10% Et hanol r'apeseed oi nhe I ment e conpaosi t1 onh of the
i nvention refdideddvitioadiastehd alasretadgeckoinnml abinBmaB6A,Q849pt camthinaGoaup C
animals 1-5 received vehicle contro%@%lP 10111 DvsQ) and animals 6- 10
vehi cl e conthest at(gavsngec of suEbdsanetganesl/ or 9095 prggRsEelY &clupive20 The ani mal s
wer e megghed, and nonitored for signs of infection daily up to day 6 when
all animals were culled. Figures 1-4 represent the average wei ght |oss per
group and anmhib@limshis\vif Viad invEatonga@isitioiwChd fu-theatiésefibdd) by 9 oE ¥pefpleenks 25
Seven groups of rats, each group consisting of five aninmals, were each
admi ni st er edthoietarenee cpdye Wllpwingdstaniriesnhid HA sCmPEBRE LEISrARpEuNds .
Goup 1 anijmgl. e, treated with 10nm/ kg of 1% car boxynet hyl cell ul ose
(CMO) vehié@%m§%¥ﬁ{wgmﬁ5uprofen, and Goup 2 were treated with 10nL/ kg of
only the vehhetd Bfa bhph BGdGEE fherdullatdéfom i vt mbQ% Etdiane) (m&QeHapeseed
oil. Hence, no ibuprofen was 30 admnistered to this group. Goup 3 animls
wer e t r'éat eetighit topsi SORGIGgMES Py erE Airstadpgcee oviph 2 FARY haidtes, wad éhem @t & i t h

100mg/ kg Ofpoistbéiﬁﬁgr];g%nargﬁlggoxlvgr%dirftrgpét%o%y injected with ibuprofen at a dose of
335.6p.g/animal in 10pl DMSO (equivalent to 20mg/kg/day; i.e. 1200 mg per person
day as maximum standard dose). The control mice received the intraperitoneal drug
vehicle only, 1.e. 10pl DMSO. The percentage weight loss was measured over the
15 course of 6 days;
Figure 2 is a graph showing the survival rate of mice in the /# vivo mouse challenge
described in relation to Figure 1. The mice influenza-challenged mice were
intraperitoneally injected with ibuprofen as a single dose on day 3, and the percentage
rate of survival was measured. No ibuprofen was added to the mice of the control, just
20 the IP vehicle (10pl DMSO);
Figure 3 is a graph showing the results of an 7z vivo mouse challenge (% weight loss), in
which mice were infected with a HIN1 virus, and then on day 3 post-challenge animals
received an oral dosage of ibuprofen at a dose of 335.6p.g/animal in a lipid vehicle, i.e.
an oral gavage of ibuprofen in 100ul of 10% Ethanol, 90% rapeseed oil (known herein
25 as BC1054). The control mice received an oral dosage of just the oral drug vehicle, i.e.
100ul of 10% Ethanol, 90% rapeseed oil. The percentage weight loss was measured
over the course of 6 days;
Figure 4 is a graph showing the survival rate of mice in the iz vivo mouse challenge
described in relation to Figure 3. The mice were orally administered with ibuprofen as
30  asingle dose on day 3, and the percentage rate of survival was measured. No ibuprofen

was added to the mice of the control;



WO 2011/ 095814PCT/ GB2011/ 050189 - 31 - vehicle. Goup 5 were treated with
100ng/ kg of i buprofen dissolved in 10% Et hanol, 90% rapeseed oil (i.e.
BC1054), wodoGrooss146 were treated with 200ng/ kg of i buprofrasB20n/FesCMC.
Finally, Goup 7 animals were treated with 200ng/ kg of ibuprofen dissol ved
in 10% Et hanol , 90% rapeseed oil (i.e. _B§1054). 5 The aninmals were
sacrificed four hours after dosing with the test conmpound (or control
vehi cl e) and gastric nucosal |esions were then scored according to the

fol | owi ng dhgurepiiea thleshayingampeigdrritation inyper Sehigde and tespepanpundio sl i ght

| esions, 3 ,=.more than t sli.ght | esiens, Qr ere lesions, 4 = very
severe Ies#gﬁgﬂfﬁbbfggf5%9%¥m3%§%ﬁﬂﬁ§@%ﬁﬁggtfggégp?ﬁ'gggégpuﬁ score of 50
percent or imadidd(fhR%hinh 2. &doup 1tveert Beatad Riithi 1nilr Aatgdogr oup (150 ng/ kg PO,

set as 100% was considered positive in gastric irritation and is shown in
par ent hesi saibextRethylgelubossf(Cif(guickick, with no ilperedend Gravdp 3 Weigitwstadbupr of en

concent Lat L IhiTe r 4f, AULIRLR o ARIRLE ANt BB IG e, aged S and

4 weeks, respecti re supplie evage Janvi’er. arrival, the
mce were ali] aweeh Hapagel;iGmup 3 dre aleate@asth 1508y Sg adWifEbSuper € housed in
groups of three and Ead access to food and water ad |ibetumfor the
duration ofvarheecaediwythdRemacks ehbtpwhepdpiobad Ml KeCXEr &terPPoYeity al | ocat ed

to 20study t%gteé% rf‘oo}rﬂg’?ﬁég%'fibu%g&?% d}g@&%ec{ BPIES eRLad) i96<;/otﬁ oL EB MENt

groups. Stu protoco eria uprof én (‘'suspension in ter) and BCl1054
Doses: 20 [ my. Ba)1 02T Gealip® ileiStrav@gd BwHD S60mB/1@: of Ab@drbteaatih ar, Coieme: 5 nl / kg
body wei ght ébmo Agplication tining:AEpIipation = TO Ani mal s per group:n =
3 10~ and Group 7 were treated with 200mg/kg of ibuprofen dissolved in 10%

Ethanol, 90% rapeseed oil (i.e. BC1054). The animals were sacrificed four hours

after dosing and gastric mucosal lesions were scored. A score of 50 percent or

mote (=50%) relative to the aspirin-treated group (150 mg/kg PO, set as 100%)

is considered positive in gastric irritation and is shown in parenthesis; and

15 Tigure 6 is a bar chart comparing the relative concentration of ibuprofen found
in the lung of test mice that had been treated with BC1054 (Ieft hand bar) and

control mice that had been treated with normal ibuprofen (i.e. not in a lipid

vehicle).

20 Examples

The inventors carried out a range of zz vivo mouse experiments in order to determine
the effects of ibuprofen on influenza-challenged mice when administered orally in an
oily/lipid vehicle (known herein as BC1054), or when administered intrapetitoneally.
The inventors have convincingly demonstrated in the results described below that

25 ibuprofen, when administered orally in an oil-based formulation, results in a
considerable reduction in the viral symptoms (i.e. reduction in weight loss, and increase
in survival rate), but not when administered intraperitoneally. The inventors also
mnvestigated whether or not the composition of the invention (BC1054) eroded the gut
of rats 7n vivo, and determined that it exhibited reduced ulceration effects. Finally, the

30  inventors also determined the in vivo concentration of ibuprofen in the lungs of mice

treated with BC1054, i.e. its bioavailability.



30 Determ nation of the analyte in lungs Four hours after dosing, mce
were culled and lungs were renoved, frozen and stored at -80C until

requi red.woung/®sspl es were ground in three vol unes of &ceiGBWiwishse WO
2011/ 095814PCT/ (B2011/ 050189 - 32 - (100 ng organ, 300l- acetonitrile) and
the precipitated protein was renoved bysgentrifugation at 14000xg RCF for
10 m nutes. The supernatant was transferred to a new tube and dried under
vacuum for 120 m nutes at 40C. The dried residue was redissolved in
251. 1, 1- wMaetadeendserheods i ssue containing 0.01% ammonia V/ V assisted by 5
soni cation and gggmgqgapcted to centrifugation at 14000xg RCF for two

m nut es be#UreJ%erngAFUaded into a glass vial for automated injection onto
an HPLC sy$teimcolHPLC system HPLC separation was nade with a gradi ent

system wi t h_net hanol go.lqunnDniun110 form ate, pH 7.2) as the stronger
el uant. Thdi¥d garpaite et COHALI(6 Farlamirgte Tugichy o). 2virpdiidedanierfives0 mm

reprosil. Cl8 i , : cel .unm. -an I and QCs
wer e ruﬁ e%%?%ﬁg t%%ﬁ%ﬁggoandh@%§g§§§%§§?%h¢§P¢§9&a§L?%§gg%%%dgﬁter sanpl e
runs. No Caditfaha@V GthDEbyes us$ el 2% uodossdlgod friftaneel Wl gended. Exanpl es
- In vivo nouse and rat studies 15 Exanple 1 - Viral chall enge experinents
Usi ng st andaloghanséthicgdiedacadhiediescri bed above, nice were infected with a
HIN1 virus which was allowed to becone established in each of the subjects.
Each test nouse was then treated with ibuprofen, either intraperitoneally
(in DVBO) @n a4yl lppst-¢haliede with thicpirds ehbadielalsfrocdmidahe esllowBEEl 0&dhentEhe

wei ght loss of both treated and untreated m ce was then determ ned. As
shown im Fi gure Grouphé wis ¢eraphatoncdtyenyedd ivrthribpeofdnorealosdoses  of

i buprofen in DVEQ.shaved about, 1,309 0l ahet. ¢ edyctian ) i el gl | oss, than

person per day as maximum standard dose);
® Group B received an oral gavage of ibuprofen at the same dose as group A but
dissolved in 100pl of 10% Ethanol; 90% rapeseed oil (an embodiment of the
15 composition of the invention referred to herein as the formulation BC1054);
and
® Group C animals 1-5 received vehicle control (IP 10ul DMSO) and animals 6-
10 vehicle control (gavage of 10% Ethanol; 90% rapeseed oil).

20 The animals were weighed, and monitored for signs of infection daily up to day 6 when
all animals were culled. Figures 1-4 represent the average weight loss per group and

animal survival.

Rat gastric irritation z vivo experiments

25 Seven groups of rats, each group consisting of five animals, were each administered
orally (PO) with test formulations and control compounds. Group 1 animals were
treated with 10mL/kg of 1% carboxymethyl cellulose (CMC) vehicle with no
ibuprofen, and Group 2 were treated with 10mL/kg of only the vehicle of the BC1054
tormulation, 1.e. 10% Ethanol, 90% rapeseed oil. Hence, no ibuprofen was

30 administered to this group. Group 3 animals were treated with 150mg/kg aspitin, and

Group 4 animals were treated with 100mg/kg of ibuprofen dissolved in 1% CMC



25Simlarly, with reference to Figure 2, the mce that received

i ntraperitoneal doses of ibuprofen in DMSO had a | ower percentage survival
rat e t harwoheliaostirol mce, especially after day four. PhwgB2hriasvtshese
data, the inventors believe that intraperitoneal doses of ibuprofen did not
show any beneficial effect on influenzasghallenged mce. WO

2011/ 095814PCT/ GB2011/ 050189 - 33 - Referring nowto Figure 3, the mce
that received oral doses of ibuprofen dissolved in lipid (i.e

. the
conposi t i onvckissuirrom 2varcaseaBares § Odme e ilbgirgtesbmeldcd ol ditbawll ower
reduction igp,weight ;| gss Nt C rol. mce, thi ffect-,b 1.Nng
particul ar I99 %%Bgsreé(rl]? ? lye ) gg?/@%zb, @dnh%‘%foél%r(&vg%t%%r e\?z&e}} %@c@g{% Oltgll%ugj%cé@ﬁ, t he
mce that 3n1@CEMEFIRIRIGARPETSadhals Bups el with hemBGOSbiorad ati on had
a 20% hi gher percentage survival rate than the control mce, especially
after day @JSS%@%MWO{SW@%@O%WWGG@@111616q- B&85Phat oral 'y adm ni stering
ibuprofgn ina lipophilic, oil-based vehicle, as described herein, has a
mar ked benefit on the survival of the mce. 10 Exanple 2 - Gastric Erosion
exper i ment S Hemnmadls Wb shadried Shovbuiriafidr okt Withedst s@spbiel (oesuhisl of
the gastric irritation experiments in rats. Aspirin, at a dose of 150ng/kg,
i s known t achiglehinghgastrigunuesaldesiensi werg gien ssrednsopiding to e fogvingdual
ul ceration res_of 4" r_each of the fiv {-omls, the_t I ore
bei ng 207 THE B Hodsdont Nl as? st BarR Sirrbe’ or MBuid agai nst
whi ch 15 t heoalifieesfonk mdlat-ORSong He- cafparedicsibas @xgestaeds; alf, ey tve,
controls of vehicle only é)Groups 1 and 2% showed no ul ceration and so were
scor ed 0" ScHANEYer s@roah>Upgrens or PogRGE RYY) wlativeupsfaspirinnreakts srewp cl e of

1% CMC, sh oA can oceration,: i.ie. 15% co r. 0 the irin
ul cerati on%ﬁgr%l%( l%%éab e?ﬁ%%@ ‘3%5%0%81? erlegﬁjﬁrsb %qnn %agR %d%%ﬁécf(ng T ?ﬁ%g)‘@vc
vehi cl e i nek pasedictifi tkealabi Piguscre to 95%that of aspirin. 20 The two

test Goups 5 and 7, however, which were doses of 100ng/ kg and 200ng/ kg
i buprofen in the lipid formul ati on BC1054 (i.e. 10% et hanol and 90%

Lgﬁg;?gg ?iﬂ hernfi8RRIC LI MBL o rSNONE MGG T AL QN scores of only 20% and 40%

75 Animals

Female and male C57BLKG6 mice, aged 5 and 4 weeks, respectively, were supplied by
Elevage Janvier. After arrival, the mice were allowed to acclimate for at least 7 days.
Animals were housed in groups of three and had access to food and water ad libetum
tor the duration of the study and acclimation period. Mice were uniformly allocated to

20 study to ensure that all cages were represented in the treatment groups.

Study protocol

Materials: Ibuprofen (suspension in water) and BC1054
Doses: 20 [mg/kg]
25 Treatment: single dose; p.o.
Application volume: 5 ml/kg body weight (bw)
Application timing: Application = TO
Animals per group: n=3

30  Determination of the analyte in lungs

Four hours after dosing, mice were culled and lungs were removed, frozen and stored

at -80°C until required. Lung samples were ground in three volumes of acetonitrile



benchmark score. Both of these effects were considered to be indicative as
non- gut 25erosive by the expert investigator. Accordingly, it is clear from
t hese datwiothato9sdie conpositi on of the invention, knownPheGa211a508€1054,
shows surprisingly low | evel s of gut ulceration conpared to the other

formul ations tested, especially aspiring;This was particularly surprising
because 100ng/ kg i buprofen in the rat equates to a human equi val ent dose of
79/ day, and 200ng/ kg i buprofen in the rat equates to a human 30equi val ent
dose of 14¢!Wapg orgrasdllle a¢paeire agdseapicripsed Povisindergempagd lay hunan i s
usual |y prescri-be i i e of pet n_1200 n 200ny/ day
ibuprofen.C%%@é#ﬁﬁ%%ﬁgﬁﬁpgégkggghggggglgg?éegnﬁﬁgnaéﬁgwgggﬁﬁgg‘?@%zbf t he

i nvention ha& tube 3 drigloiRlcK REMInPlodt 86 hiivaeefif40eC. ameidhied kdstivagvagfre-t he
gut, such that incredibly high doses of ibuprofenonay be adm nistered to
the rat (amésplspt® FunanporPehdimedissdesontiniog 8- 0pyoshernisrY glessisiedvat i on

and erosion, . I . rm ion of i i i ro C ration
o coo. WERCHE o ate iR oReB it el o (YA MERD RaSEEAEEN Son
of the conceiigladdednsoafglisbuar ffreatdnadatinidtdbhentanrgd PO i@, As can be
seen, the concentration of ibuprofen found in the lungs of the control mce
(i.e. animals orally adm nistered with 10 i buprofen in standard vehicle)
was about 400nnpl. However, to their surprise, the concentration of

i bupr of en ipptdeyskdmgs of the mice administered with the fornulation of the
invention (i.e. BClL054) was about 3250nnol, i.e. approximtely 8-fold

hi gher. Thil$PMasepasttin yaumespstthergradisat pisten slithancdendn8tlfatirononisat t he
conposition of. the inyention results in.a significa increase in the

b1 omvai 1 bl PTG ot i SR DBt aFbnt Bshe ehics Rabdy T H hgufe
Sunmary |nZﬁﬂﬂﬂabﬁewkhbrﬁﬁM@ﬁ&@ﬂEﬂ&%DEIﬁM&ﬂ{Kﬁﬁ&ﬂ}@n@@ﬁ@ﬁ&?cbmﬁﬁLHﬂ%ﬂ%Ofen
when adm nistered orally in a |ipophilic excipient (i.e. olive oil,
rapeseed oiskmples pih§¥esdwek |tn every 20 samples and the standard curve was repeated after

sample runs. No carry over between samples of significance was observed.

Examples — Iz pivo mouse and rat studies
15

Example 1 — Viral challenge experiments
Using standard techniques as described above, mice were infected with a HIN1 virus
which was allowed to become established in each of the subjects. Each test mouse was
then treated with ibuprofen, either intraperitoneally (in DMSO) or orally (in the

20 lipid/ethanol formulation, BC1054). The weight loss of both treated and untreated

mice was then determined.

As shown in Figure 1, the mice that received intraperitoneal doses of ibuprofen in
DMSO showed about a 30% higher reduction in weight loss than in the control mice.

25 Similarly, with reference to Figure 2, the mice that received intraperitoneal doses of
ibuprofen in DMSO had a lower percentage survival rate than the control mice,
especially after day four. Thus, from these data, the inventors believe that
intraperitoneal doses of ibuprofen did not show any beneficial effect on influenza
challenged mice.

30



20significantly inproved survival in influenza-challenged m ce (see Figures
3 and 4), whereas the sane dose of ibuprofen adm nistered intraperitoneally
showed nowpasittidss4ef f ect (see Figures 1 and 2). The eneocuGBngsnwgul ts of
the in vivo nouse studies described in the Exanples clearly denonstrate
that mce infected with a HINL virus caRzbe effectively treated by

adm ni stration of a single oral dose of ibuprofen present in 25 an oily
formul ati on. Hence, % NSAI D, when formulated in a carrier having a high
concent r at iRsfergng ppwuta igwiel Sahainise hdnicarisekeakidosgh p1 bpagitr disspleedinch

hi gher bio he | un i.n [l tone ehiyery or
or al deIiv§¥%f¢§ﬁh &%RO§U$ Eho %eﬁ%gﬁg%k$%§i $€5m£§ Igﬁg%f% CE%%?Y
denonst r at e&mrr}e&u@uhen €vag%kllo@mﬁh@ﬂvﬂletcfa>a&ol HieceC ONCETICE BEdoafin®f | bupr of en
in the lungs of nmice orally adm nistered with t he | ipid- 30 based

conposi t i oragicutae apprrentiyshy ios Sgnfaslydwih geferenehgntigaret héhd misgshast mi ce

non- 11 pra. Sagaaf GURPa R G se 1 Bole TR RSO TS0 88 %™ Al ¢ nough

not W shi ngetentage haurdl daje by tHeh@atl midgedpbiitOics dbyed.i cerdifiay, thhi s
dramatic increase in bioavailability is_achieved because, when a drug/lipid
f or nul at i oAyestashaEcaEt ofls aﬂmmlﬁgﬁ%g bupfoferiing inppbiliceoi-hacH echitlsmich,
and form oi celle T Al re then believed to
be absorbe e%£ﬁgpl %% %é% ﬁmFFB%%S Iﬁ®§5?%§%%§ ﬁﬁgécgnd converted in
chyl om crons, which are then released into the |ynphatic system
transported first to the central venous vascul ature, and then rapidly to
t he hedft, 'ﬂau@s HufgrstricpdronignleRperimenty snislis bl ood eventual |y to the | ung.
AS ar ESU| tI’ Cta 36 S, OWl’lD Iﬁi r%|5| u rrﬁ%lses the% ogmec%@tcf%q}rftgﬁl On #nznents
oxygenat ed b Frect| the |ncrea5|n 1S Bi oaval ity at the
treatment s tgs. ASHRRL hija d@@mfe\sm)rﬂg/lag hi @@WLQO% b@tdrOdivdih rﬁthQs NSAI D,
such as ibuprofen, in the lung (i.e. 8 tine s er will be partlcularly
advant ageod owethetn@imdpsg Qeézgmnrsa@@ﬁyf dt sk Of eiivegaimiietheHosd caused
by viral i S« e r I
cyt oki nes 2%3%E%8@ Qofﬁ19§§8H§? %6%%%?%ﬁﬁg%nagn%$g?5§§§gpéﬁb§§h§ﬁh%%%to ry
response i nhd Ja@ei ﬂﬂgl,ulah@nmefeai@hqiardaamcag}emed AR dvp@ht@itofRERRMUSM by
which IFN-y and TNF-a produce their inflammtory effect is by stinulating
pr ost agl andProwyrt anelsd) showehanekaragpp spagp art §0fednét i daveesurarn hl.c.
vasoconstri, u hid.o t i lung,
whi ch are vgp%g?%% l%?OéH%%ﬁ% eh%ﬁéhgﬁggﬁggo %géeégn&?%ﬂ:l&xgﬂghnatory
20i ndi cat i g5%, &uﬁﬂiur%tcpﬂheld@@ﬂh&lceﬂéﬁuﬁ,scérEEIDa@H)JB% thbadbsd @dbg@opnost agl andi n

secretion, such as the admnistration of ibuprofen in the oily formulation
of the i nv@APMEAKS ias! Yd&MG ivBligle frgredsed therulgerasismrscercentd S hBrapbupitn.
concentpation, will prevent the downstream Thl initiated consequences of

m crobial pneunonia. 25 The inventors were very surprised to observe the

| ow gut er a%icawodad: ﬂ}rf)ﬁ]bs % hed Milgﬂave@em%ﬁﬁhr\aé&@lasesaff 1BGHh8 Py Advet00wey/ &g
tested, shown in Fi ., and believe that this may be expl ained by the

fact that tPHRPTPISARUE li%%f%fn%@m%@éﬁ%enip% %h@%%d 89 oirppaseict 9ihg
t agl t d 0 | t ed
mf fgeaﬂgéﬁgef&%f eEﬂoQV”ed%rfé’er%fod s‘é'?{]e\é of a%%/% L Py o c%)ﬁlg%re% t8?13404%§ Hlate

Yd* componen atron o I nven provi des
a physi cal b@ﬁ@trﬁﬁklsmemardﬂtﬁése agamasn‘erddfaﬁlsielé&dita@ea{cﬁ@ﬁitvs a®hod-her NSAI D.

Thus, the inventors believe that the
25 erosive by the expert investigator. Accordingly, it is clear from these data that the
composition of the invention, known herein as BC1054, shows surprisingly low levels
of gut ulceration compared to the other formulations tested, especially aspirin. This was
patticulatly sutprising because 100mg/kg ibuprofen in the rat equates to 2 human
equivalent dose of 7g/day, and 200mg/kg ibuprofen in the rat equates to 2 human
30 equivalent dose of 14g/day. These are massive doses if one considers that a human is

usually prescribed 2 maximum daily dose of between 1200mg and 3200mg/day

ibuprofen. Accordingly, the inventors believe that the formulation of the invention has



conposition of the invention, not only increases bioavailability of the
NSAID (e.g. ibuprofen) in the lung, possibly via the chylomcron route, but
al so prewsotestigssion of WO 2011/ 095814PCT/ GB2011/ 05018eT/GE611/05018¢ gut ,
even at high doses (i.e. human equi val ent doses of 7g/day and 14g/day) by
form ng a physical barrier to the gastrkg_ nucosa. Advantageously, BCl054
may therefore be admnistered to patients requiring treatnent 5 wth high
doses of ibuprofen (e.g. cystic fibrosis) and avoid the del eterious

si de- ef f ectsemgfkngyn PepEsiGreifespamhediniteae! thheue srgbositingndibanhipe dgioven for
ext ended peri,0 f ot t.0 .pat|ent | d ot herw se be suysceptible to
Ehi o st de. ot fanto P I ARREHRL I hR A AORRY SR SHGREENL & e
a | arge di skalsled dIguveeaatiheaddsesioh. drug which is effective and the dose
which is toxic. Indeed, the inventors have clearly shown that the 10

| i pi d/ al cohol vehicle can be conbined with any NSAID to produce a
supra-agalgesic conposition, in which high anal gesic effects can be
realised, while avoiding or at |east reducing the risk that the patient
w1 suf f eli:hhelgut [Ritasiioficsl dey, ebd Baprofen¥dndOdil/H958 M4RCT/ GB2011/ 050189 -
37 - CLAIMS 1. A pharnmaceutical conposition for oral adm nistration, the
conposi t i oVighpeicsng FHges s Biseuis seait ¢ rdtfecompatigemahthc gpngentrations
non- st er oi dal i-ienfl a r (N i i her eof , and
a pharnacegﬁﬁ%§£%%n§€%%§®gg%gnl% fc é’é%géi%%F%é”%ﬁg$§%¥@%%%50%n al cohol ,
wher ei n t hebgaoRaTHlhdR ths 1ok obgeR dotbl @alel (NG aaini@s@hlpidninisdirsdwear . 2.
A conposition according to claim1, wherein the vehicle conprises at |east
about 50% (ﬂwm;yf,ene@mlgafd/)v,eh@@b/avewwt 690ngpol} HaweverbutheBOuRPEiE-wWhe | i pi d. 10

concentration of ibuprofen in the lungs of the mice administered with the formulation

of the invention (.e. BC1054) was about 3250nmol, i.e. approximately 8-fold higher.
This was totally unexpected, and is a clear demonstration that the composition of the
invention results in a significant increase in the bioavailability of the NSAID (ibuprofen

75 in this case) in the lung.

Summary

In summary, the inventors were surprised to observe that ibuprofen, when
administered orally in a lipophilic excipient (i.e. olive oil, rapeseed oil or linseed oil)

20  significantly improved survival in influenza-challenged mice (see Figures 3 and 4),
whereas the same dose of ibuprofen administered intraperitoneally showed no positive
effect (see Figures 1 and 2). The encouraging results of the 7z v20 mouse studies
described in the Examples clearly demonstrate that mice infected with a HIN1 virus
can be effectively treated by administration of a single oral dose of ibuprofen present in

25 an oily formulation. Hence, any NSAID, when formulated in a carrier having a high
concentration of lipid, and orally administered, will result in a much higher
bioavailability in the lung compared to intraperitoneal delivery or oral delivery using a
non-lipid vehicle. That this is true is clearly demonstrated in Figure 6, which shows that
the concentration of ibuprofen in the lungs of mice orally administered with the lipid-

30  based composition of the invention is 8-fold higher than in the lungs of mice that

received an oral dose of ibuprofen present in a normal (1.e. non-lipid-based) vehicle.



3. A conposition according to any preceding claim wherein the vehicle
conprises at least 90% (ww) lipid. 4. A conposition according to any

pr ecedi ngwol2aiim9ssther ei n t he vehicl e conprises 15a |ipi #Ct@R0oNA3I0183¢el ect ed
froma group consisting of: an oil or oil-based liquid; a fat; a fatty acid
(e.g. oleic acid, stearic acid or palmgic acid etc.), a fatty acid ester,
a fatty al cohol, a glyceride (nono-, di- or tri-glyceride); a phospholipid;
a glycol ester; a sucrose ester; a wax;, a glycerol oleate derivative; a
nmedi um chai‘Hthopglyngewishige:to be baupd ky apetheper Bsfinvepgors Heligxedogpgbisi ti on
according t |.ai-m.4, wh i ol .0s nat ural i r..8;yege | e oil

5 A composrieh Bt RIS Tiab G BN R A VP EAR R s

| i nseed 256§ dwalls@y¥@lBanpids hie rhixad tvidanalt e (ieaeonith, ahd forf AENEAID | ;
triacetin; ethyl oleate; a h drqgﬁnated natural oil; or a m xture thereof.

7. A conpogiieslish Eheeor¥iMy D nraient s themslierer o ahsgded by epthelial eclls

sel ected 1100 A, 0LQUP CONS! SLLNG. P RIANEOhL i hAPESSRS BldccmgaE ol |

soybeanoi I n-oil 7 safflower oil; . i's ol sunflower ¢ canol a
oil; wal I’lUtlyrﬁ)ﬂ)ﬂa;tica%sﬁ@ﬁﬂtrzﬁisg(brtai/ﬁﬁadﬂth@Ickﬁltrzqaz‘éh@fs WabdulatReatilthefirdpidigor n
oil; cottonseed oil; rice bran oil; sesame oil; and refined palmoil; or a

m xture thép é@fheaﬂv@h'@bPPITHQSBC_LNS@DGB@D‘FPPGSQ@QWCIESQHY toghe Jngompési ti on
e ding .0, AN RISLRIL1GL Al A AP RIE Db S-S & Ky SR 8Sa hidRgTeed
to the lung increasing its bioavailability at the treatment site. Clearly, achieving a high
10 concentration of the NSAID, such as ibuprofen, in the lung (i.e. 8 times higher) will be
particularly advantageous, when treating respiratory disorders, for example those caused

by viral infections.

As discussed in Baumgarth and Kelso s#pra, Th1 cytokines are key to the

15 pathophysiology of over-reactive inflammatory response in the lung, to microbial
pathogens. An important mechanism by which IFN-y and TNF-a produce their
inflammatory effect is by stimulating prostaglandin synthesis. Enhanced prostaglandin
tunction results in vasoconstriction, oedema and neutrophil chemotaxis in the inflamed
lung, which are very important in the pathogenesis of severe lung inflammatory

20  indications such as pneumonia. Thus, therapies that reduce prostaglandin secretion,
such as the administration of ibuprofen in the oily formulation of the invention, as
described herein, at a sufficient therapeutic concentration, will prevent the downstream

Th1 initiated consequences of microbial pneumonia.

25 'The inventors were very surprised to observe the low gut erosion data for the high
concentrations of BC1054 that were tested, shown in Figure 5, and believe that this
may be explained by the fact that the formulation of the invention is capable of
inhibiting prostaglandin secretion and activity. In addition, it is also postulated that the
high lipid component in the formulation of the invention provides a physical protective

30  barrier against the eroding effects of the NSAID. Thus, the inventors believe that the
composition of the invention, not only increases bioavailability of the NSAID (e.g.

ibuprofen) in the lung, possibly via the chylomicron route, but also prevents erosion of



9. A conposition according to any preceding claim wherein the lipid
conponent 5 of the pharnmaceutical vehicle conprises a fatty acid conprising
bet ween 8vendii2¥ss1ar bon at ons, between 10 and 22 car bonrPar@mp1isbtiseen 14
and 20 atons, or between 16 and 20 atons. 10. A conposition according to
any preceding claim wherein the |lipid ggnprises a 10fatty acid sel ected
froma group consisting of nyristic acid (C 14:0); palmtic acid (C 16:0);
palmtoleic acid (C 16:1); stearic acid (C 18:0); oleic acid (C 18:1);

linol ei ¢ achelgqtcves:apiughidonest enibemgeicquivdensd®ys ahde/denend dis/ davity (C
20:0); or m.xture th f 11.. -A conposition according to any

pr ecedi ng g?%?ﬁ%gﬁﬁ@%%?%%%ﬁ%uﬁ%Fg?%ﬁcB%Fﬁ?tof 15 the lipid conponent of the
pharmaceutical vehicle is between about -20C and 20C, or between about -15C
and 16C. 12. A conposition according to any preceding claim wherein the
li pi d conpoyAttagfoushieBphdrnmeeticidalc hradministetcdrip Mreys s3I ausr

onega 6 .fatt. I . s Q bl corai L e . ng
oo uhoraiEhorsasf dptlon TR ALID SRS RObB A IEFTEDT
pref er abl y dfegscrbkian, rabeitiy Bbdthalcemhohition t4h bAcCoNMROSiktdnaid P& dif Righd O
claim15, wherein the alcohol is ethanol. 15. A conposition according to
any preceditpgaéqnai ywho wieskbptherfee Reetisedpsblegaphip sids-chsewd Beredppreestpieanel v
80% and 95% Lipid, .an etwee oxi pately 5 n 0 (W -

et hanol . 3oi%%%@%%%%%@???ﬁﬁggggoﬁﬁi%5%%§5§%§%§F§%%3ﬂ%%%833%%%u “@?%f% t he
vehi cl e conpleitsesinbehyeeR vapgh Rxbaatiatyedd 8PoianchtOR Ymtoévgrlyl shpivél, thantle

bet ween approxi mately 8% and 12% (w w) ethanol. WO )

2011/ 09881 4PcTrlcB2d Vehighorg de cogdpined with any N $p Prasticae sepdingeess any
precedi ng cl.al m.wher e l{ﬁgh nonsskergidal  an %éaglserglf ly | QYo A1 H9LNSAI D)
is a propionic acl derivatvé, an acetic acl errvative, an enofic acid
derivati vereducignaatick gt thedericvabilwesfeothe aus@bsiohisiecffotr. non- sel ecti ve
cyclooxygenase]?%a)o i nhi bitor.



5 18. A conposition according to any preceding claim wherein the
non-steroidal anti-inflanmatory drug is selected froma group consisting
of : Al m neprofienessiBenoxapr of en; Dexket opr of en; Fl ur bi pr eCemGB2hwsoshen;

| ndopr of en; Ket oprof en; Loxoprofen; Pranoprofen; Protizinic acid; Suprofen,;
Acecl of enac; Acenetacin; Actarit; 10 Al gefenac; Anfenac; C onetacin;

Di cl of enac; Etodol ac; Fel bi nac; Fencl of enac; | ndonetacin; Ketorol ac;
Metiazinic acid; Mofezolac; Naproxen; Oxametacin; Sulindac; Zonepirac;

Cel ecoxi b; EAMSEoxi b; Lumi racoxi b Mel oxi cam Rof ecoxi b; Val decoxi b;

Al oxi pirin; Ami nophenazone. A”t [ a & or’a A&%%nfsltraﬁoﬁb‘%gr OrHI%OS t‘é)anl i cyl at e:

Benori | at e "Benzydam ne; ut| enoxacin

Di f 1 uni sal cofepBitihazen@apcleicapi dffeé@dreeam&ﬁﬁIo@bu@am@eroﬁelru@l@tlaﬂam{aaaﬂ@ﬂtdge
Hydr oxyl et hyl sal i cyI ate; Lactyl phenetidin; Mefenam ¢ _acid; Metam zol e;
Nbf ebut azonBSARRD o femeatvaFtcaidzone pharmp@ﬁwﬁéaﬂa@%?ptaﬂ%mff Femprising

Pi pebuzgne; Pr e 0 e I am. T| ar am de;
Ti hori drne” Bk IR RE St MEE R R B B BB a2
precedi ng clisakdar. wherei n the non-steroidal anti-inflanmatory drug | s

Al m nopr of en, Benoxapr of en, Dexketoprofen, Flurbiprofen, |buprofen,
| ndopr of en, Ket oprof en, Loxoprofen, Pr anoprofen protizininic acid, or

Supr ofen. 25 20\ SeMORLLAN ARCOAIN0 (O AR yRIESEH O 6lal Riherein the

non- st er oi anmatory <arug is’'bupt of € ion

according TaBo&rBO%)(\ﬁﬁ\ﬁﬂ()O% (ai/aﬂ),mooa\/@e;‘\e)@dth@smposm%l(@mwn;ﬁpiﬁrl ses the R
or S-enantioner of the NSAID. 30 WD 2011/095814PCT/ GB2011/ 050189 -40 -
23. A c76rrpositi on accor di ng to any one of clainms 1-22, wherein the

conposi ti on COMM' Srg os§t1 Mo an Ipreceldﬁzlgrrﬁ?rﬁl QBn3kEQ }9(:1 go}ngrlgny

precedi ng claim P& e co oSl
at least 90% (W/W) lipid.

4, A composition according to any preceding claim, wherein the vehicle comprises
75 alipid component selected from a group consisting of: an oil or oil-based liquid; a fat; a
tatty acid (e.g. oleic acid, stearic acid or palmitic acid etc.), a fatty acid ester, a fatty
alcohol, a glyceride (mono-, di- or tri-glyceride); a phospholipid; a glycol ester; a sucrose
ester; a wax; a glycerol oleate derivative; a medium chain triglyceride; or a mixture
thereof.
20
5. A composition according to claim 4, wherein the oil is a natural oil or a

vegetable oil.

0. A composition according to claim 5, wherein the natural oil comprises linseed
25 oil; soyabean oil; fractionated coconut oil; mineral oil; triacetin; ethyl oleate; a

hydrogenated natural oil; or a mixture thereof.

7. A composition according to claim 5, wherein the vegetable oil is selected from a

group consisting of olive oil; rapeseed oil; peanut oil; soybean oil; corn oil; satflower oil;
30  arachis oil; sunflower oil; canola oil; walnut oil; almond oil; avocado oil; castor oil;

coconut oil; corn oil; cottonseed oil; rice bran oil; sesame oil; and refined palm oil; or a

mixture thereof.



5use in treating the common cold, sinusitis, tonsillitis, otitis nedia,
pharyngitis, laryngitis, pneunonia, Respiratory D stress Syndrone (RDS)
Acut e ReswOratiowysibi st ress Syndronme (ARDS), Acute Lung POi@BRo(1AISD189
chronic obstructive pul nonary di sorder (COPD), oedemm, cystic fibrosis or
bronchiolitis. 10 25. A conposition accogrgling to any preceding claim
wherein the conposition is for use in treating a respiratory disorder
caused by a bacterial infection. 26. A conposition according to any
precedi ng & ai m qhrePesitP oA iPsereilimgiclimyuglettin the sehiflpgomprises
respirator¥aqgggﬁgpr caused by a fungal infection. 15 27. A conposition
accordi ng té)any preceding claim wherein the conposition is for use in
treating a respiratory disorder caused by a viral infection, preferably an
acute viral infection. 20 28. A conposition according to claim27, wherein
t he conposi®t i on/} eompesitipneadeprdingetatanygrecceiag siaiat whercldi the Hpldcormesest by an

i nfectiqgn of- .an nt.l yenzavi r A 1nfl LU or._lenf l.ugnzavi rus
C, or agdeffygvﬁyggfﬁg%ggﬁ?ﬁgﬁfﬁﬁﬁgﬁ%ﬁ%ﬁ%'gﬁagg%gﬁgﬁﬁgbvgfgﬁéﬁﬁl 8, wherein
t he conposichibeR akEm$, Getvtss 10Rnd 22 tchdahifgng beasRhratadYodisns, debetadsed by
an infection of any serotype of Influenzavirus A selected fromthe group of
serotypes dénmsilgdiafgnef: HINL; HIN2; H2N2; H3N1; H3N2; H3NS; H5NL1; H5N2;
H5N3; H5N8; H5N9; H7N1; H/N2; H/N3; H7/N4; H7/N7; HON2; and Hi ON7, or a
derivative thereof. 3030.A conposition according to claim29, wherein the
conposi tionoi s fOfors6sitidh ddce@lind @ sy HesRiihglctint, WheeihdBe lisidusethritys 2 viral
infection of HINl virus, or a derivative thereof. WO o

2011/ 0958 14@ngqdd'5mggromconmsnng of myristic acid (C 14:0); palmitic acid (C

16:0); palmitoleic acid (C 16:1); stearic acid (C 18:0); oleic acid (C 18:1); linoleic acid (C
18:2); linolenic acid (C 18:3) and arachidic acid (C 20:0); or a mixture thereof.

11. A composition according to any preceding claim, wherein the melting point of
75 the lipid component of the pharmaceutical vehicle is between about -20°C and 20°C, or
between about -15°C and 16°C.

12. A composition according to any preceding claim, wherein the lipid component

of the pharmaceutical vehicle comprises omega 3 and/or omega 6 fatty acid.

20
13. A composition according to any preceding claim, wherein the vehicle comprises
less than about 50% (w/w) alcohol, preferably less than about 25% alcohol.
14. A composition according to claim 15, wherein the alcohol is ethanol.

25
15. A composition according to any preceding claim, wherein the vehicle comprises
between approximately 80% and 95% (w/w) lipid, and between approximately 5% and
20% (w/w) ethanol.

30 16. A composition according to any preceding claim, wherein the vehicle comprises

between approximately 88% and 92% (w/w) lipid, and between approximately 8% and
12% (w/w) ethanol.



31. A conposition according to any one of clains 27-30, wherein the
conposition is for use in aneliorating inflammtory synptons of

viral | y-iwiouresad9ssitoki ne production. 5 32. A conpositi onPataBdimgotse any
one of clains 27-31, wherein the conposition is for use in treating
inflammation in an acute viral infectioggof a nave subject. 33. A
conposition according to any one of clains 27-32, wherein the conposition
is for use in treating a viral flare-up. 34. Use of a )

phar maceut iléal | Y\ eveeptigh] coeigioans prgseilisz sl vigria thagoamtegpiédhol in an

oral l'y adm _nij. abl har cal_ ¢ Sitl - for increasi. -h
bi oavai | abi Ty ar SR RS AT aar eren ki afle af B EREAN s
deri vati ve aghkep@ofcid ferdrafudjagedansic htidPerivatfe, AsSscRetR)- dir Agniseledval m 34,
wherein the vehicle is capable of increasing the concentration of NSAID or
derivative<Wﬂ@9%@ﬁﬂﬁﬁ«53§gﬁﬂ@@ﬁﬂs lung by at |east 50% 100% 200% or at

| east 3Q0% conpared to that which would be achieved via intraperitoneal
adm ni stration or oral admi nistration using a non-lipid vehicle. 20 36. A

phar maceut itgal | Y\ eseppiiad & cyRiiLloans prgkisb i, Wh@td tBodoarteabigghol in an
orally adm ni strabl e pharmaceuti cal conposition conprising a non-steroidal
anti -i nf | anfatefanErey ¢NSA Djeckd frorasrwr fereisipgpegfmifaproigde in t he

t r eat nent i.nf | B0 LB, . oral-. admi ni st ratj , ose of the
NSAL D or ¢ RO e et B D bt AR BB E S 0BR0E.
oral | y admilnixspiodd; ®rafaphkges; RroeaaRasid seprotanptofg. Atbecapauhtaat; | y
ef fective anount of a non-steroidal anti-inflamuatory drug (NSAID) or a
der i vat?ve ‘eeeeast AndpepcaClomgtarin dltiotaneyFadeleptigBiircy Bendetenasonpri si ng a
l'i pid and an,al | . for 3 in thetr ne fin r in, by
or o1 “adm nit e BEROR et QS MRE R L EAEAI o Rlseh L TTRLA, LB Selt
greater thapndRAeyldayxib; Wdr201ib! 005814RW;/NGE3AdA 00 &K ily; 421 decoxib;

Aloxipirin; Aminophenazone; Antraphenine; Aspirin; Azapropazone; Benorilate;

Benzydamine; Butibufen; Chlorthenoxacin; Choline Salicylate; Diflunisal; Emortazone;

15 Epirizole; Feclobuzone; Fenbufen; Glafenine; Hydroxylethyl salicylate; Lactyl
phenetidin; Mefenamic acid; Metamizole; Mofebutazone; Nabumetone; Nifenazone;

Niflumic acid; Phenacetin; Pipebuzone; Propyphenazone; Proquazone; Salicylamide;

Salsalate; Tiaramide; Tinoridine; and Tolfenamic acid.

20 19. A composition according to any preceding claim, wherein the non-steroidal
anti-inflammatory drug is Alminoprofen, Benoxaprofen, Dexketoprofen, Flurbiprofen,
Ibuprofen, Indoprofen, Ketoprofen, Loxoprofen, Pranoproten protizininic acid, or

Suprofen.

25 20. A composition according to any preceding claim, wherein the non-steroidal

anti-inflammatory drug is Ibuprofen.

21. A composition according to any preceding claim, wherein the composition
comprises the R- or S-enantiomer of the NSAID.

30
22, A composition according to any preceding claim, wherein the composition

comprises R-ibuprofen.



38. The conposition according to either claim36 or claim37, wherein the
conposition is admnistered at a daily dose of NSAID, which is higher than
3300ng/ dawy O 28d008gyAday, 3500ng/ day, 4000ng/ day, 4500ny/ eay/GE00QsgIsday,
6000ng/ day, 7000ny/day, 8000ng/day, 9000ny/day, 10g/day, 11g/day, 12g/day,
5 13g/day, or 14g/day or nmore. 39. Theygonposition according to any one of
clains 37-38, wherein the daily dose of the NSAIDis given as a single

adm ni stration. 10 40. The conposition according to any one of clainms 37-39,
wher ei n t hé3dai Fycepresitian gsepigientogins ane et chims B280wefreindha 2oopeioror

bet ween gre r- t nmg and 10000ng, or between greater than 3200ng and
7000ny, orcge &%2EQ§P§§$g% t han 3200ng and 5000ny. 15 41. The conposition
according to any one of clainms 37-39, wherein the conposition is

adm nistered as two or nore daily doses of between greater than 3200ng and
7000ny, or et webfPPPeEIY AChEINBPODN R esdin8 CBORYYh & Einghe GRBROTH@ALEPT t han
3200ng and ong...2042 har maceut j.ca qacceptabl e vehicle c ri.sing a
i pi doand 4o D1 Sanaf e ARaR IR A A e AR AR B i PERAR
phar maceut ipaahmeeaPREHirh10Ry DRES $indeghrae (RIDS)S NenRiRiapirabdiy Disatdsammat ory
drug (NSAID) or a derivative thereof, for use in the treatnent of

i nf I amat oyngrame, ARMPOr arutadangilaivpatildh chfonic dsacare pHEOREAdYosdert he
derivative o] g t . ay. 25 43. An over-the-counter
(oro, oraﬁﬁgﬁg§h$%gépf%%ﬁ%%éﬁgpggg%ggggﬂ%§5ition conprising a

t herapeutically effective anount of a non-steroidal anti-inflanmatory drug
(N SAID) or a derivative thereof, and a pharmaceutically acceptable vehicle
conpri sng2a: | i pt ePrapepitian agcesting to g Presseing r@laﬂfﬁe‘”]ﬂ?fél&tt%é AeMBPSIfiQH ISdffrat or y
c
e

pain, by oral.3 mnistration of L%éf & tgj AlLD or the derivative
Phereof " of 'St Bt SP RaR FaBbhg el &0 SoT b 02t MRecPrCar01 1) 00180 - 43 -
44, The conposition according to either claim42 or claim43, wherein the
dose of NSAID or derivative thereof is between 1600ng/day and 3200ng/ day.

26. composition according to any preceding claim, wherein the composition is tor

use in treating a respiratory disorder caused by a fungal infection.

15
27. A composition according to any preceding claim, wherein the composition is for

use in treating a respiratory disorder caused by a viral infection, preferably an acute viral

infection.

20 28. A composition according to claim 27, wherein the composition is for use in
treating a respiratory disorder caused by an infection of any of Influenzavirus A,

Influenzavirus B, or Influenzavirus C, or a detivative thereof.

29. A composition according to claim 28, wherein the composition is for use in

25 treating a respiratory disorder caused by an infection of any serotype of Influenzavirus
A selected from the group of serotypes consisting of: HIN1; HIN2; H2N2; H3N1;
H3N2; H3NS; H5N1; H5SN2; H5N3; H5NS; H5N9; H7N1; H7N2; H7N3; H7N4;
H7N7; HIN2; and H10N7, or a detivative thereof.

30 30. A composition according to claim 29, wherein the composition is for use in
treating a respiratory disorder caused by a viral infection of HINT1 virus, or a derivative

thereof.



45. Use according to either claim34 or claim35, or the conposition
according to 5 any one of clainms 36-44, wherein the NSAID is defined as in
any one oVOchui/ys8117-23. 46. The conposition accor di ngPCH/GBY11003e189f
clainms 17-23, for use in treating or relieving inflamuatory pain in
arthritis (e.g. rheumatoid arthritis orypsteoarthritis), inflammatory bowel
di sease, endometriosis, pelvic inflammatory disease, ankylosing
10spondylitis, psoriatic arthritis, psoriasis or stic fibrosis. 47. A
net hod of éﬂeverﬁ F%@POW%N%@%@/W oagerf p@me&%ég theé@lblﬂteat%@RPSﬁioélor der,
the method;cpMRr ol BGLIOrAh Yo AATLALS! SHING. LO AuRURLSEY dipeed of such
treat nent, harnaceutlca OSI r|S|n67 1fer peu |caIIy

ef fective @ﬂ&ﬂmho@f a non- 1 55ter0|dal antl-lnflannatory drug (NSAID) or a
derivative thereof, and a pharmaceutically acceptable vehicle conprising
lipid and an al cohol. 48. A nethod of treating inflammat ory pain, the

met hod co i Si 0] u t

treat me%t rr%g t hgx(rJ C?rEI))J)SI%%%r%n@é ané]t%fﬂ gﬁ%%%e%’t ggl%ﬂe\?eel i CO%C%OQ%%QQ ng a
lipid and anfoalcomateating &ﬁlaﬁfrﬂddo}ﬁ 1ﬁdﬁ1a&ltt8tvfr@1bh&c@d$tabffﬁﬁﬁtdé !;Lfb?éct conposi tion
conprising a non-steroidal anti-inflammatory drug (NSAID) or a derivative
thereof, or (ii) an orally adm nistrable anal gesic conposition conprising
an NSAI D or;;a d t C C cce vehi cl e
conpri sing a Ilgik %%Xan %ﬁggigﬁtd%%ﬁéggﬁgg ﬁasgPE%V@kxgngﬁlse§§ghﬁ)
adnln|sterhﬁ@muaémhﬁmhhga$umu£@&upa dose of the NSAID or the derivative
thereonoof greater than 3200ny/ day.

34.  Use of a pharmaceutically acceptable vehicle comprising a lipid and an alcohol
in an orally administrable pharmaceutical composition, for increasing the bioavailability

of a non-steroidal anti-inflammatory drug (NSAID) or a derivative thereof in a subject’s

lung.

75
35.  Use according to claim 34, wherein the vehicle is capable of increasing the
concentration of NSAID or derivative thereof in a subject’s lung by at least 50%, 100%,
200% or at least 300%, compared to that which would be achieved via intraperitoneal
administration or oral administration using a non-lipid vehicle.

20

36. A pharmaceutically acceptable vehicle comprising a lipid and an alcohol in an
orally administrable pharmaceutical composition comprising a non-steroidal anti-
inflammatory drug (NSAID) or a derivative thereof, for use in the treatment of
inflammatory pain, by oral administration of a dose of the NSAID or the derivative

25 thereof of greater than 3200mg/day.

37.  An orally administrable analgesic composition comprising a therapeutically

effective amount of a non-steroidal anti-inflammatory drug (NSAID) or a derivative

thereof, and a pharmaceutically acceptable vehicle comprising a lipid and an alcohol, for
30  use in the treatment of inflammatory pain, by oral administration of a dose of the

NSAID or the derivative thereof of greatet than 3200mg/day.
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38.  The composition according to either claim 36 or claim 37, wherein the
composition is administered at a daily dose of NSAID, which is higher than
3300mg/day, 3400mg/day, 3500mg/day, 4000mg/day, 4500mg/day, 5000mg/day,
6000mg/day, 7000mg/day, 8000mg/day, 9000mg/day, 10g/day, 11g/day, 12g/day,
13g/day, or 14g/day or more.

39.  The composition according to any one of claims 37-38, wherein the daily dose

of the NSAID is given as a single administration.

40.  'The composition according to any one of claims 37-39, wherein the daily dose is
between greater than 3200mg and 14000mg, or between greater than 3200mg and
10000mg, or between greater than 3200mg and 7000mg, or between greater than
3200mg and 5000mg.

41.  The composition according to any one of claims 37-39, wherein the
composition is administered as two or more daily doses of between greater than
3200mg and 7000mg, or between greater than 3200mg and 5000mg, or between greater
than 3200mg and 4000mg.

42. A pharmaceutically acceptable vehicle comprising a lipid and an alcohol in an
over-the-counter (OTC), orally administrable pharmaceutical composition comprising a
non-steroidal anti-inflammatory drug (NSAID) or a derivative thereof, for use in the
treatment of inflammatory pain, by oral administration of a dose of the NSAID or the

detivative thereof of greater than 1600mg/day.

43.  An over-the-counter (OTC), orally administrable analgesic composition
comprising a therapeutically effective amount of a non-steroidal anti-inflammatory drug
(NSAID) or a derivative thereof, and a pharmaceutically acceptable vehicle comprising
a lipid and an alcohol, for use in the treatment of inflammatory pain, by oral
administration of a dose of the NSAID or the derivative thereof of greater than

1600mg/ day.
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44,  'The composition according to either claim 42 or claim 43, wherein the dose of

NSAID or detivative thereof is between 1600mg/day and 3200mg/day.

45.  Use according to either claim 34 or claim 35, or the composition according to

any one of claims 36-44, wherein the NSAID is defined as in any one of claims 17-23.

46.  'The composition according to any one of claims 17-23, for use in treating or
relieving inflammatory pain in arthritis (e.g. rheumatoid arthritis or osteoarthritis),
inflammatory bowel disease, endometriosis, pelvic inflammatory disease, ankylosing

spondylitis, psoriatic arthritis, psoriasis or cystic fibrosis.

47. A method of preventing, treating and/otr ameliorating a respiratory disorder, the
method comprising orally administering, to a subject in need of such treatment, a
pharmaceutical composition comprising a therapeutically effective amount of a non-
steroidal anti-inflammatory drug (NSAID) or a derivative thereof, and a

pharmaceutically acceptable vehicle comprising lipid and an alcohol.

48. A method of treating inflammatory pain, the method comprising orally
administering, to a subject in need of such treatment, either (1) a pharmaceutically
acceptable vehicle comprising a lipid and an alcohol in an orally administrable
pharmaceutical composition comprising a non-steroidal anti-inflammatory drug
(NSAID) or a derivative thereof, or (ii) an orally administrable analgesic composition
comprising an NSAID or a derivative thereof, and a pharmaceutically acceptable
vehicle comprising a lipid and an alcohol, wherein the method comprises administering,
to the subject, a dose of the NSAID or the derivative thereof of greater than

3200mg/ day.



