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COX-1 leads to anti-inflammatory, antipyretic, analgesic and other useful therapeutic
effects while minimizing or eliminating such adverse side effects. Selective COX-2
inhibitory drugs have therefore represented a major advance in the art.

Numerous compounds have been reported having therapeutically and/or
prophylactically useful selective COX-2 inhibitory effect, and have been disclosed as
having utility in treatment or prevention of specific COX-2 mediated disorders or of
such disorders in general. Among such compounds are a large number of substituted
pyrazolyl benzenesulfonamides as reported in U.S. Patent No. 5,466,823 to Talley et
al., including for example the compound 4-[5-(4-methylphenyl)-3-(trifluoromethyl)-
1H-pyrazol-1-yl]benzenesulfonamide, also referred to herein as celecoxib (I), and the
compound 4-[5-(3-fluoro-4-methoxyphenyl)-3-difluoromethyl)-1H-pyrazol-1-

yllbenzenesulfonamide, also referred to herein as deracoxib (I).
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(et hyl sul fonyl%phenyl]-SH—furan- 2-dfe and oy

3-(1-cycl opropyl ebihexstmpouintsGégBrbdid ave therapeutically and/or prophylactically

useful selective COX-2 inhibitory effect are substituted isoxazolyl

benzenesulfonamides as reported in U.S. Patent No. 5,633,272 to Talley et al.,
5  including for example the compound 4-[5-methyl-3-phenylisoxazol-4-

yllbenzenesulfonamide, also referred to herein as valdecoxib (II).
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Still other compounds reported to have therapeutically and/or prophylactically
useful selective COX-2 inhibitory effect are substituted (methylsulfonyl)phenyl
10 furanones as reported in U.S. Patent No. 5,474,995 to Ducharme et al., including for
example the compound 3-phenyl-4-[4-(methylsulfonyl)phenyl}-5H-furan-2-one, also

referred to herein as rofecoxib (IV).



4-[ 4- (et hyl sul fonyl ) phenyl ] -5Hfuran-2-one. U S. Patent No. 5,861,419 to
Dube et al. discloses substituted pyridines said to be useful as selective
COX- 2 i nhwbioko9es3slr ugs, i ncluding for exanpl e the conmpoun@CT/US02/17067

5-chl or o- 3- (4- et hyl sul f onyl ) phenyl - 2- (2- net hyl - 5- pyri di nyl ) pyri di ne, al so
referred 10 to herein as etori ip°(V). 0 H3C.// O NHIC N (V)

863 4 di scl oses the conpound 2-(3, 5-

| ]-2-cycl openten-I-one said to be
ug. International Patent

al kyl - 2- aryl am nophenyl acetic

Eur opean Pat ent Application No.(%¢
n

di f | uorophenyl ) - 3-[ 4- (et hyl sul fanyl ) ;
useful as a selective COX-2 inhibito
Publication No. 15 WD 99/11605 di scl 0%¢

acids and derivatives thereof, including tF Qnpound

5-nmet hyl - 2-(2' -chl oro-6' -fl uoroani | i no) phenyl acg?ic acid and salts

t hereof, said to be selective inhibi S CO%-2. U. S. Patent No.
6,034,256 to Carter et al. discloses ies of benzopyrans said to be
useful as sel ective COX-2 inhibitoryldrugs, incPuding the conpound 20
(S)-6,8-dichloro-2-(trifluoronethyl)-2F 1- benzopyr an- 3- car boxy!l ('¥) aci d
(V). 3 WD 02/ 0964 ' ! ).« I nternationa
Pat ent Publicati gﬁ@Ngata\g/;\g%Jg% %%(ggg? eélc gsc,aé'scggb Sgaf %ﬂtg‘ﬁ'erég%ﬁfrf i dazi nones
said to be u$esthylsufonybphsoylifyren@exsad ot usefubasyseldetigs;OX2dhhibitorg t he

conmpound 2- ( = di 101 oph -4 leQxy- 3: net hyl -1 -but oxy)-5-[4 5
(nethylsuIfoﬁ?é%gﬂ%%ﬁﬁ%?g?gg%#%%vyéﬁg§¥ é%éﬁméggg%P?ve COX-2 inhibitory
drugs have béeethflenionyphedyli-fHdumar2-@teyand B-(Waydoprop/idtiexiypa)shdiméthyl- or al

delivery. Howeyer. . topical .admnistratjon of such drugs has been suggested
e S T

in general t r 61" he above-cited pat ents.
Above-cited U S. P&t Babs NY05,86],486t08ADe ang. dikcloss Sidskitdiéd pphiidigds@sid té hat
their

be useful as selective COX-2 inhibitory drugs, including for example the compound
5-chloro-3-(4-methylsulfonyl)phenyl-2-(2-methyl-5-pyridinyl)pyridine, also referred

10 to herein as etoricoxib (V).
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European Patent Application No. 0 863 134 discloses the compound 2-(3,5-
difluorophenyl)-3-[4-(methylsulfonyl)phenyl]-2-cyclopenten-1-one said to be useful
as a selective COX-2 inhibitory drug. International Patent Publication No.

15 WO 99/11605 discloses S-alkyl-2-arylaminophenylacetic acids and derivatives
thereof, including the compound S-methyl-2-(2'-chloro-6'-fluoroanilino)phenylacetic
acid and salts thereof, said to be selective inhibitors of COX-2.

U.S. Patent No. 6,034,256 to Carter et al. discloses a series of benzopyrans
said to be useful as selective COX-2 inhibitory drugs, including the compound

20 (S)-6,8-dichloro-2-(trifluoromethyl)-2H-1-benzopyran-3-carboxylic acid (VI).
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10 subject conpounds, which include cel ecoxib and val decoxi b, can be
delivered topically. It is further disclosed in these patents that the
conpoundswoay/op@3dli ssol ved in water, polyethylene glycol PCpruspyimne

gl ycol, ethanol, corn oil, cottonseed oil, peanut oil, sesane oil and
benzyl al cohol. Above-cited U S. Patent No. 50474,995 discloses that its
subj ect conpounds, 15 which gncl b, can be formulated as
creams, ointnents, jellies, solu S ami ons for topical use.
Above-cited U S. Patent No. 5, 86 simllarly discloses that its subject
conpounds, which include etoricoxx, €an be\formul ated as creans,
ointrents, jellies, solutions or sugpensons ffer topical use, and further
suggests that topical fornulations fyay generally be conprised %&.a
pharmaceutical 20 carrier, co-solvent, enulsifier, penetration ancer,
preservative syst bmsidnal@aehi PublitatioANovBA@ 00/241719.dBcloRatsabdtinidal 6, 034, 256
di scl oses that.its subj.ect. conpounds, . j incl ude . .
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5,932, 598 to("Te&f“fl@@E’BYIB%"?‘YIH%%TDO%%@%‘“%C&Ss of water-soluble prodrugs of
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4-vyl
herein as pBTRERMY Sor(ﬁﬁlldff{ve?&\de%‘é‘F‘teé tqriga) adspinisirafoncof syahl dsugsihes besdi um sal t
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Par ecoxi b converts to the substantia wat er-1nsol u selective COX-2

i nhibitory drug vaPeyewdd -3 BhteriaiNegS.4em323iand Nt 5,683,278 disdesbhattheir Par ecoxi b
i tsel f showsseaKedubothds, @nich Bl (W | st DRt X-1 and
COX-2, whil eS val %gcgngi bS ( Pilcﬁnkgls&g%lg%o%g) 411&?\{%%1?%%?699%% e‘lé\%lh?ef/f%zgai nst COX- 2
but is a weafepically. bt isdirtshr disslo@d)n thesHBEIENDS tiee coRpOwds@y beNiss¢lved )
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such as

peanut oil, sesame oil and benzyl alcohol.
Above-cited U.S. Patent No. 5,474,995 discloses that its subject compounds,

15 which include rofecoxib, can be formulated as creams, ointments, jellies, solutions or

suspensions for topical use. Above-cited U.S. Patent No. 5,861,419 similarly

discloses that its subject compounds, which include etoricoxib, can be formulated as

creams, ointments, jellies, solutions or suspensions for topical use, and further

suggests that topical formulations may generally be comprised of a pharmaceutical
20  carrier, co-solvent, emulsifier, penetration enhancer, preservative system and

emollient.

Above-cited U.S. Patent No. 6,034,256 discloses that its subject compounds,
which include (S)-6,8-dichloro-2-(trifluoromethyl)-2H-1-benzopyran-3-carboxylic
acid and salts thereof, can be applied as a topical ointment or cream for treatment of

25  inflammations of external tissues, e.g., skin.

U.S. Patent No. 5,932,598 to Talley ez al. discloses a class of water-soluble
prodrugs of selective COX-2 inhibitory drugs, including the compound N-[[4-(5-
methyl-3-phenylisoxazol-4-yl)phenyl]sulfonyl]propanamide, also referred to herein as

parecoxib (VII), and salts thereof, for example the sodium salt, referred to herein as
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par ecoxi b sodium by conparison with nost selective COX-2 inhibitory drugs
such as cel ecoxib and val decoxi b, the prodrug parecoxi b has been proposed
for parerweroaloscd®s use. See Talley et al. (2000), J. Med. CoemSozB067

1661- 1663. Above-cjted U S. Patents No. 5,932,598 and No. 6,034, 256

di scl ose t hatPH&HP sodiyp; EEIFC‘E‘WM?T%O éﬁrffub?éa“élﬂw algr-msoluble éﬁmt?@aet oi nt ment
or cream for @@X@tlﬁmﬁo@ﬁmgwafde@éﬂmﬂl%ﬁl %nﬁﬁén%'hgﬁt] od B j%yte%re‘éo&b ski n.

It is further disclosed therein that the~ agueous phase of a cream base for
such pur pose gy shavevegk l’a‘tlfrP@lilshltO&O%IMW egsinghboth £O4- lanq:)GOXI@dmue al cohol
such as prop soI bi t. ol cerol,
pol yet hyl eneydgﬁf;%g% Mgglhﬁuﬁ{ ?Iglgmt F?garcgggy a%’%i‘{!@fi P‘H ‘35?1(6 li‘bllwg | ation
may include £Q&rlnal penetration enhancer such as dimethylsulfoxide. It is
still further disclosed thgrein that the subject conpounds can be

adm ni stered by a transdermal device, for exanple using a patch either of
the reservoir and porous 20 ne ‘éNt }@ or of a solid matrix variety.

U S. Patent No. 5,607,690 to Al zavva scl 9s€s an ext er nal
anti-inflamrmatory and anal gesi c pl er pgrati on containing the NSAID
diclofenac in the formof its hydroxyet rolidiHe salt, which is
reported to exhibit enhanced skin pernea pari son with an

solubility in water of this salt. 5 WO
I nternational Patent Publication No. WO 57 di scl oses a conposition
for transdernmal adm nistration of an NSA pri sing an absorption
pronoter that consists essentially of a diethyl ene glycol ethévViiand a

sorbitan ester, a FIMESLY S ate nat i. Pg nt .Publ i cation
No. {/\D 00/ 41538 dlﬁgcc?lﬁ%ses a goﬁ%togﬁhlmgﬁyfo ?Pérgé&{b g%f& Qlﬁé‘ry 3 1‘?S’r*flméliaf‘atl on of

a drug conpr iP8ieeRKitasoditandy spmpamson withwrast sbactivd GOKa%mdlbxtmldyL@ s&chhavi ng
L I ke
ski n per iBat uvem Sem ﬁalllﬂymf al. lll)OQEUddubdlhf:mom fla61-yoadl. cohol s, e.g., ol eyl
ok, 27 P RS ERLES Sl s 0L SO TR
tr ansder mal sahjesy cabapdunés gan by apsiivd ao appical sigmender dredm foe B8ithadticpn enhancer
that is an eSthlmmatlons of external tissues, e.g., skin. It is further disclosed therein that the
aqueous phase of a cream base for such purpose may include at least 30% by weight
15 of a polyhydric alcohol such as propylene glycol, butane-1,3-diol, mannitol, sorbitol,
glycerol, polyethylene glycol and mixtures thereof, and that the topical formulation
may include a dermal penetration enhancer such as dimethylsulfoxide. It is still
further disclosed therein that the subject compounds can be administered by a
transdermal device, for example using a patch either of the reservoir and porous
20 membrane type or of a solid matrix variety.

U.S. Patent No. 5,607,690 to Akizawa discloses an external anti-inflammatory
and analgesic plaster preparation containing the NSAID diclofenac in the form of its
hydroxyethylpyrrolidine salt, which is reported to exhibit enhanced skin permeation
by comparison with an otherwise similar preparation containing diclofenac sodium.

25  The low skin permeability of diclofenac sodium is stated therein to result from the

low solubility in water of this salt.



sunscreen, preferably a |ong-chain alkyl ester of p-am nobenzoic acid,

di met hyl 15 p-am nobenzoic acid, cinnam c acid, nethoxycinnamc acid or
sal i cyl i cwaord9esBdr exanpl e octyl dinmethyl p-anm nobenzoatreTarsonciogt
salicylate. Adm nistration of an NSAID, and nore particularly of a
selective COX-2 inhibitory drug, to the skin with the objective of
achieving local or systemc therapeutic effect has therefore been w dely

contenpl ated in the paghatiddaV NSk PubiRei& RO WOWBINS5AdiREAREs 4 Sontdesitsh torf OF a
selective COX-2 inhibitory drug conposition that can be shown to exhibit a

sufficient rateagfdesRalgdmarisisEen ofrudfSARCogGSng 8t aRsiniee PEmoter thaf f ect

Wiere a syst em &, &6if &6iniafly HESHEGHend L5t OMPORI LI Btk SherPRIGARARL S OF
delivering daily an anount” of the drug by skin perneation at |east equal to

the 25 m ni numm#exapeutically effective daily dosage anount when the drug

Is given orally or 1&3@%‘?{{ By Puﬁféﬁﬁ&%wg’ooﬁl5§§?i&?+<sgp§£0n?ﬂ0§1ﬁ5£ ggl nor
convenient to apply a drug over a very largé area ot skin to achieve this
resul t; typi calttapsdermaeilmimstatiemoff odrug equpbrisoeeta endiof tad ounord @G ybeRasedut

preferably a rru%gln%rrsell%alv%r cﬁﬁ{feen% %fm%l&ilaiﬁiCS treated. For illustration, in the
case of cel ecoX¥i ™4 yplgca meni i m dai i'y dosage 30 anount by oral’

adm ni stration for afteaaltiduial Puterd Rublizaddndus. VRO®Org 57Adisdlesesramnsfaakeat i on
rate of 500 pg/cnP.day .over an area af ﬁfg?xnﬁm? is.therefore needed to
provi de the m rfHiGRf ?‘P‘?ga&%‘éﬂ%’ﬁéﬁﬁ? &b Asknperpration ephapeet o) | y
desirable tw tseRakd Aomfedy Scahblsgs. g.asied aldoRsl 240 Gat§1iRid ekltsSe. b.heyddryli mum
pernmeation rate desjred is 6 WD 02/096435 PCT/US02/ 17067 even hi gher than
500 g/ cn®. day. BRRORCHRcsPromt UHYREI delivery is desired, a high

perneation rate is $htbhtidrAPRItdRPEGICREGEANS OV O/ 8RdiMl0ssKh Rardlainhpbl e for
| ocal application is generally no greater than about 140 cnR, often nuch

| ess. I n pract i®ws dhiverysyyiencrppriving edamalienttwson elyaer thedis apg#ene. day,
even for the mghscthgrRAaeiablyGablchinltd Bl peatihMRnssiXacta iaHidRjit or y
drugs, is desirable in the great mpjority of situations. Wether a
systenic orld ooatmipplanagie a‘ﬁigéﬂ@ﬁm@c@@ gehesyqimgmi¢ ecihersalieydie efigrfer r enai ned
omposi (i on haviBaPeRer Caeat D B o e el T N stered 1o an area
of skin no 10 greatAsiminiszatioaloban NEOD.end moSUpdMRIATIPR! TiiledtiVENR-ON Ther e
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* therapeutic effect has therefore been widely contemplated in the art. However, there
20  remains a need in the art for a selective COX-2 inhibitory drug composition that can
be shown to exhibit a sufficient rate of skin permeation of the drug to achieve such
effect.
Where a systemic effect is desired, the composition must be capable of
delivering daily an amount of the drug by skin permeation at least equal to the
25 minimum therapeutically effective daily dosage amount when the drug is given orally
or parenterally. Furthermore, it is neither practical nor convenient to apply a drug
over a very large area of skin to achieve this result; typically a maximum area for
application is about 400 cm?, but preferably a much smaller area of skin is treated.
For illustration, in the case of celecoxib, a typical minimum daily dosage
30  amount by oral administration for an adult human is about 200 mg. A minimum
permeation rate of 500 pg/cm®.day over an area of 400 cm? is therefore needed to

provide the minimum daily dosage amount of celecoxib. It is generally desirable to

treat a much smaller area than 400 cm?, thus the minimum permeation rate desired is
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conprising a therapeutic agent in a therapeutically effective anount
solubilized in a solubilizing anount of a pharmaceutically acceptable
carrier tweto2oonpsi ses a | ow 15 nol ecul ar wei ght nonohydr iPCTAISOD b7
wherein (a) the therapeutic agent conprises at |east one selective COX-2
i nhibitory drug or prodrug thereof, and (b) a test sanple of the
conposition provides a skin perneation rate of the therapeutic agent at

| east equal t evembighgtion POk’ day.cEeneriee edy lotildeliefy hlesitherdgeut i ¢
agent in 70% a ueogi. etafgeans(%&:3 . 200 'llaé %fs%rtgengree S9 Utai%aﬁ)ehf%r eiCa is one

havi ng the sa eSS ah B PR PeRRE U E TR P RGP RS O RE  est sanpl e,
up to the Iini tapplicasioh isichdrtilyy @f greher thhebapeiddicn’, dge atuch s Q¥ pagi@onSs

et hanol. Such a reference solution is itself an e di mrent of the present
Chventi on. - Pr eI BTk 3 e D RS eGPt o Gust PraRU: 10
g/cn2.day i $ Zhipt eldcdedcoOX-1 haiviestdrs@nRldesirableer Geigieaf tajolgrofpr ovi ded a
dermal |y deliverabl e pharnmaceutical conposition conprising a therapeutic
agent sol ubi | i Z884%8S-a sol ubili zi ng anount of a pharmaceutically

acceptabl e carrier tyhgdhs QRNIdSedr Rl APRLECHFRT is\WBdi@htit nd¥RRaTydr i C.
al cohol, wherein the therapeutic agent conprises at |east one selective 30

COX- 2 i nhi bi t orfgmaipeda diffigitchpllpgee odpagrlaty p gelpdivp CESeR inbihitoyy EBficent rat i on
in the conposidiaRsal rapentid OrrdRO4He s AP istordNRS o aked of bikih b
further provi decz? 2 Sdernrrgzp y tgle%[f:velr gftf)%e phSaSr mageut FHéSaTr corrSosi ti oln ©
conpri si ng ¥ t heseatgydldn abowig@ArmSol ubili zed in a solubilizing anmount of a 7
WO 02/ 096435 PCT/ US02/ 17067 pharmaceutically acceptable carrier that
conprises a | ow nol ecul ar wei giUMMBRShOHTEE BY\GERBION wher ei n t he

t herapeutic agent c i i ﬁ%ggj{ . .and is
present at a concenm{eilgﬁ&f ﬁl%ltv %E&g)é&rr%oag?? élgyr?ra%}e a outcagl.céﬂt%%%gééngﬂt 400
nmg/ M. 5 | n prefoeprisiag e drapapsittid agast inh thehapentmaby efifeptiye atheunt solwtilegedfiua t her
conprises a skin erneatio nhancer. ... The i.S. Sl rthe vi ded a
nmet hod of eff ecstollurl?glzfn%aéneotuggof%é)lh ??/%arc ?/utlg?ﬁya&%%pet éec%alnl\lléer t%%?élﬁm{sﬁ% @)IV\}'[ ory drug
to a site of5 paholeaita/vaight nfohaliydEt hloohdl nwiserain k) dcttherdgestic agehtrothpeissspt i Si ng

to a site ofs pandca ookl e hodidept i
Lo a okih ourt b O RECElNT KL OBy S P ar T B RO FyHgrae

adj acent to t hfe Sdohsidion paivites n 8kif pernizhli@farRtdf 2. therapeutic agent at least equal

to that provided by a reference solution of the therapeutic agent in 70% aqueous
ethanol.

20 A “reference solution” herein is one having the same concentration of the
therapeutic agent as the test sample, up to the limit of solubility of the therapeutic
agent in 70% aqueous ethanol. Such a reference solution is itself an embodiment of
the present invention.

Preferably a skin permeation rate of not less than about 10 ug/cmz.day is

25  provided by the test sample.

There is further provided a dermally deliverable pharmaceutical composition
comprising a therapeutic agent solubilized in a solubilizing amount of a
pharmaceutically acceptable carrier that comprises a low molecular weight
monohydric alcohol, wherein the therapeutic agent comprises at least one selective

30 COX-2 inhibitory drug or prodrug thereof and is present at a concentration in the
composition of about 12.5 to about 400 mg/ml.

There is still further provided a dermally deliverable pharmaceutical

composition comprising a therapeutic agent solubilized in a solubilizing amount of a

7



There is still further provided a nmethod of effecting system c treatnent of
a subject having a COX-2 nedi ated di sorder, the nmethod conprising
t ransder maiDlog/09@adn ni steri ng a pharmaceuti cal conpositi onPa3/ysooyvioeed

herein, preferably by 15 contacting the conposition with an area of skin of
the subject BBYTGFRSCHE ackrpfrblarauier tabepmpiipes TEVARQlEDlaDFSER! PTI ON OF THE

| NVENTI ON A bV > ' 2 LE ] he
i nvention c%%%l??}lsdéﬁsé ag%%néﬁé\r?gégghﬁe@ﬂ%@éﬁﬁ@%@gkﬁ%ﬁpﬁ%ﬁﬂ@h&dg@gﬂ{%IBl i Zi ng
amount of a POdgigtheraeicud isptseyt % e cenpestition dmihe canpdashimb of ampr 0.5¢s a | ow

mol ecul ar wei,ght 400 RRgLYydri c al cohol . For exanple, the therapeutic agent
can be present at an~ unsaturated, saturated or supersaturated

concentrabi on, sold walgredcdnpesitiher eplelinatiagai caree faitesciniprised 44kid | zed
formfor an agceeggignbén% tcierre peri od between preparation and use when stored
in a closed Eontarner at rornmal anbi ent tenperature. 25 What constitutes an

"acceptabl e tinme Phire ot ifgtist prdaideDOmBPE BHeMctindtgeied delfy@ld y at | east
about 5 days r (&rﬂ%) t. | east about 30 days, npore preferably at | east

, ef .
about 6 nont ﬁ?‘%t%? | OPETTBS o e of PaiR g Ordpidammatiopdn ¢ subjch thipst
preferably  afethog@sipadigtiopialyemingnisteddgd PPfkhYoeutidd] AFHok#HeR 2 FoRded

sol ubi lized conponent. of the therapeutic agent as 30 required herein,
there can’belereiade 8stincwiase Abike sygpedtmeelienably ape leepcovaging of dhacentdo present

in particul aiR sh@bMaidhpiReiSRthrhdtiohhe carrier, for exanple in stable
suspension therein. This second conponent can act as a reservoir of the

t her apeut i ¢ agent Thege sl frdierprevidet amethad obeffegting Systamisttraaheens of aibi | i zed

conmponent . Hgyyféé A d . . 2(C 7
preferred that's Efﬁ%svﬁlgérﬁ I gf(?%gg(g@gé)?w%ﬁ%%h%ﬁeapg@ glggg%ge%%(g%&%ﬁesent in
sol ubi | i zed fdmipisteTing 2 pharmactaiieatapingositisini ag eraybled hemaprsferdbdyt bit he

conposi t N | S SHl I - d)shect | jc n.£.0 skin an ermts
absorption i ngt?ﬂ(t) tzh%ﬂlglglgﬁggsﬁlt&) gJF'lEhp%raﬁ%g iSiélrlll%tfh%rsgtl’Jaﬁ P %%eag?rﬁlﬁﬁo ¥he agent
in an anount 4@doi’. ci ent to provide local and/or systemic 5 therapeutic
effect. The therapeutic agent conprises at |east one selective COX-2

i nhibitory drug or prodET4IHEHIEPESCRIPAIYNIQIE THEENYENTIENCOX- 2 i nhi bitory
01 P19 19 AU R RS PSRl o7 v 2
comprises a therapeutic agent solubilized in a solubilizing amount of a
20  pharmaceutically acceptable carrier that comprises a low molecular weight
monohydric alcohol. For example, the therapeutic agent can be present at an
unsaturated, saturated or supersaturated concentration, so long as the therapeutic agent
remains in solubilized form for an acceptable time period between preparation and use
when stored in a closed container at normal ambient temperature.
25 What constitutes an “acceptable time period” is situation dependent, but is
normally at least about 5 days, preferably at least about 30 days, more preferably at
least about 6 months, still more preferably at least about 1 year, and most preferably
at least about 2 years.
Optionally, in addition to a solubilized component of the therapeutic agent as
30  required herein, there can be a second component of the therapeutic agent that is
present in particulate form, dispersed in the carrier, for example in stable suspension
therein. This second component can act as a reservoir of the therapeutic agent to

maintain substantial saturation of the solubilized component. However, it is generally
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(XXNn R 4 RAI~R3 OSR2 O (VIIl) or a prodrug or pharmaceutically
acceptabl e salt thereof, wherein: Ais a substituent selected from

partial | yworegmeassht ed or unsaturated heterocyclyl and parCiralshy17067
unsaturated or unsaturated carbocyclic rings, 15 preferably a heterocyclyl
group sel ect edeterehihaysubsietplly alf of the tasppeutic 9gsm ssairgsent ipyoliailizegform.

cycl opent enonyl a i ) 2:. nisoo Rl is
at | east one subs?:ﬂtsﬁéefﬁt qu%}a'ﬂ taéldv ?L{b% 91?1% Set?&o@f/ec p,omc%)j%fs o %{0 20

cycl oal kenyl cireelt @Pwatlommklrmndwbnmtsalbtoyptmnbmb|thetmcﬁnhnator aerﬁmiianl tut abl e

t t | t | kyl ,
Car boxy! . 2l KagyEuPbeleF ok SR E i SRpE S Hrionk FBSndY b RBarakmieo

al kyl am nd, a‘hgrlaImtItmeffecm t ro, al koxyal kyl, alkylsulfi nyI hal o, aI koxy and
al kylthio; 25 R2 |T?‘ g%{ am no or. am _nocar bonyl al C¥ R3 is one or nore
radi cal s sel ect ed '1'f 613 ‘éﬁ'cla%“t CREPEses &1 R3S OneafFl?%ﬁ‘t‘S?IC Xi2dphibitory dego, cyano,
car boxyl , cyanm&idh;gl therh@ft @In@@y&hl s}éle@?ﬁ%C@X@ﬁhlﬂfo’ory@H@Grﬁ)md& mdlkyl car bonyl ,
cycl oal kyI gt[}é/ %goal het erocycl yl , cycl oal keny g\/\O 02/ 096435
PCT/ US02/ 17067 arh¢ag yped het er ocycl yl al kyl, acyl, alkylthioal kyl,

hydroxyal kyl,  al hopyeasdemstive @OXLE | 5 kenyl,

al koxyal k% th| oal kyl, aryl oxygilmlggw dgﬁss{}llh(t%{?lga%)i%pogra koxyal kyl ,
al koxyareﬁ kof?lé?“i%/ (VI koxycar bonyl al kyl , am nocar bonyl, 5

am nocar bonyl al kyl , al kyl am nocar bonyl , N—ary am nocar bonyl , N

al kyl - N-aryl am nocar bonyl , al kyl am nocar bﬁ. I kyI car boxyal kyl ,

al kyl am no, N-aryl am no, N-ar al kyl am no, |a k N-ar al kyl am no, N-

al kyl - N-aryl ami no, ami noal kyl , &% noal N N-aryl am noal kyl, N

aral kyl am noal kyl, N-al kyl - N-ar al Ky Ypal kle, N-al kyl -N 10

aryl am noal kyl , aryl oxy, aral kcﬂ\%/ i io, aral kylthio, alkylsulfinyl,

R2” S\\
o (VIID)

or a prodrug or pharmaceutically acceptable salt thereof, wherein:
A is a substituent selected from partially unsaturated or unsaturated
heterocyclyl and partially unsaturated or unsaturated carbocyclic Tings,

15 preferably a heterocyclyl group selected from pyrazolyl, furanonyl,
isoxazolyl, pyridinyl, cyclopentenonyl and pyridazinonyl groups;

Xis 0O, S or CHy;
nisOor1;
R' is at least one substituent selected from heterocyclyl, cycloalkyl,

20 cycloalkenyl and aryl, and is optionally substituted at a substitutable
position with one or more radicals selected from alkyl, haloalkyl, cyano,
carboxyl, alkoxycarbonyl, hydroxyl, hydroxyalkyl, haloalkoxy, amino,
alkylamino, arylamino, nitro, alkoxyalkyl, alkylsulfinyl, halo, alkoxy
and alkylthio;

25 R?is methyl, amino or aminocarbonylalkyl;

R is one or more radicals selected from hydrido, halo, alkyl, alkenyl, alkynyl,
0X0, cyano, carboxﬂ, cyanoalkyl, heterocyclyloxy, alkyloxy, alkylthio,
alkylcarbonyl, cycloalkyl, aryl, haloalkyl, heterocyclyl, cycloalkenyl,

9



al kyl sul fonyl, am nosul fonyl, al kyl am nosul fonyl, N arylam nosul fonyl,

aryl sul fonyl and N al kyl -N-aryl am nosul fonyl, R3 being optionally

subst i t utwo sav@3substit ut abl e position with one or nore pPadiusat/s706el ect ed
from al kyl, hal oal kyl, cyano, carboxyl, al koxycarbonyl, hydroxyl, 15

hydr oxyal kyl , hal oal Iemadlyyl Iwneirmyplyh;ﬂkwlaayﬁ aibylthasajityd hiydoxyaikylr o,

al koxyal kyl , aIkyIsuI i al.koxy d al kyl t hi sel ected
from hydrido and hal ¢ koé\é/%% {Flghc§rb8fly ?'fgﬁ( i)ﬂ%fl lg?%?@gﬁé%qﬂgﬁ’l y usef ul
for selective COX— 2 drylthidulity rayyl 6Ky gs1, bﬁlkynglommal ﬁlanmyﬁﬂl X: \ Y-2Z S/

R5 0 X 20 R6 (IX) where R or am no grou i s hydrogen or
a Cl_4 alkyl or al ko@kﬁVﬁﬁ‘go"ya%yl’Fﬁ‘owcé¥b°€§?l%éﬁ‘1€‘° B?’@’Lhydrogen or

hal ogen, and Y and Z gfifodaftdspsReent 1xmnl%@err9<9ﬂ1q¢aﬂua&ﬁlﬁ&%fboﬁ§m’5 defini ng
adj acent atons of a five- to six-nenbered ring (S ogtlonall

substituted at one orauﬁ@rﬂ\barpﬁﬁgchﬁhgnm@Wlméocamnﬁlalkfﬁatc pxygkyhal onet hyl
25 groups, or an iso ylarﬁﬁb’ﬁ@%famﬂ@ﬁ%ﬂéﬁ?ﬁhﬁﬁw MRS _aahgf%ﬁn&%i-t or

prodrug thereof. Preferred such five- X-ménbered rin are
cycl opent enone, f ur aridiyéN-anleming, ppingalsylealkylgoimallye Naardlapynoplty&-r i ngs

substituted at no nor.e. 1t NaRie0E lpﬁsa:llé/i Wﬂalﬁﬂﬁ%ﬁggﬁp%ﬁ?ﬁ °CT/ US02/ 17067

Conpositions of the invention 0 use s having the
formula (X): RO R10 a’rylﬁﬁiﬁbhlkﬂla]ryl)éxy,laaﬂmz grylyhio vaimék;éth)(& alkgls@fing, or N-| ower

hyarogen. hal ogen: | ot i BSEp BB a Ry et
ar al kyl car bonyl , | owetylglilfahidyna i¥-alogN-hgtydinosutio@, ﬁﬂewgmlmw fonyl
| ower aral kyl am nos

menbered nitrogen- c&H{’Sé’lt%?%ad aﬁ‘\gﬂ%&w@eﬁr"gg‘%}?:*”E%Lﬂ%glogﬁgl%l f“Y %ﬁﬂ’]eﬁfé ar gr >
i ndependent | y hydr ogéfom alkyl, haloalkyl, cyano, carboxyl, alkoxycarbonyl, hydroxyl,
15 k hydroxyalkyl, haloalkoxy, amino, alkylamino, arylamino, nitro,
alkoxyalkyl, alkylsulfinyl, halo, alkoxy and alkylthio; and
R* is selected from hydrido and halo.

Compositions of the invention are especially useful for selective COX-2

inhibitory drugs having the formula (IX):

Y\Z
0]
N\
S
R\
0] N X'
20 R (IX)

where R® is a methy] or amino group, R®is hydrogen or a C,.4 alkyl or alkoxy group,
X'is N or CR” where R” is hydrogen or halogen, and Y and Z are independently
carbon or nitrogen atoms defining adjacent atoms of a five- to six-membered ring that
is optionally substituted at one or more positions with oxo, halo, methyl or halomethyl

25  groups, or an isomer, tautomer, pharmaceutically-acceptable salt or prodrug thereof.
Preferred such five- to six-membered rings are cyclopentenone, furanone,

methylpyrazole, isoxazole and pyridine rings substituted at no more than one position.
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hal ogen, |ower al kyl, |ower al koxy, or aryl; and for pharnmaceutically
acceptable salts 10 thereof. A particularly useful conmpound of fornula (X)
is (S)-6,80d2oid463 0-2- (trifluoronmethyl)-2H 1-benzopyran- Bcearsbovxybi ¢ aci d.
Conmpositions of the invention are also useful for selective COX-2

i nhi bitory 5-al k{onpogitignsafithedpyeation are elsd oscdidifdscompduntishiaviag ihees t her eof .
Particularly fHﬁ&{w{)X): 15 conpounds of this class are

5-met hyl -2-(2"-c r'o-6' - fluoroanilino)phenylacetic acid and

pharmaceutical ly acceptable salts tiereof. Illustratively, celecoxib,
deracoxi b, val decoxi b, parecoxjb, rofecoxib, etoricoxib,

2- (3, 5-di fl uorophenyl ) - 3-[ 4- (e ¥8RY1 | - 2- cycl opent en- 1- one,
(S)-6,8-dichloro-2-(trifluoronet nzopyr an- 3- car boxyl i ¢ aci d,
2-(3,4 20
di f | uor ophenyl) - 4- ( 3- hydr oxy-r8? Yy ) - 5- [ 4- (et hyl sul f onyl ) phenyl
1-3- (2H)-pyridazi none, 5-nethyl-2-(2'-chloro-6"-fluoroanilino)phenylacetic
acid and their salts, nore particufarly cel ecoxi®) val decoxi b, parecoxib
and its salt eLexXi L §OXI [ ol_,in the hod and
conposi tion yie{e%g i?%gg%r?\g%w eﬁl@%}’ %r%éslge{‘r'\etr?lﬁl%ﬁlgg?iér %Sehdﬁré)l%%% {Ber%éoﬁf’?’ t he

t her apeut Pc &genthydospr, halegen2Bweahlidcloniebalkowy/ ahalaalpoodiawert her eof , for
exanpl e pare j t .t her epf uch ,.as paregoxih sodi um

Val decoxi b u(sé{e)a)cfill}?cr?%(}g lo(i)os}&?‘B t ?%Lkg lag)fmcfsﬁféo%j%‘ﬁ?riagwfagﬁﬁosﬁ OIB'rl’BB%‘?red by any
known pr oces sralfybmmiessubfohd, owet Heteromalkgimisesulfoayl br 5-or sbav@bsaed ed U. S.

Pat ent No. %1 OV\D_QOZI{tggp4?‘§t PCT/ USQ.2/ 3_708@1 5,d8§;§, 272d Parecoxi b used in
conposi t i ons “OFPEPRE T HPRREFSINCLARTE B R iy &y deRsndipilIPEEases, f or
exanpl e in t helopanhsver akyl, lawer hikbxy, abaye atd foe ghddnSeenRafigatcePAble sMisI32, 598.
O her sellsct itve X-2 inhibitory drugs can be prepared by any known
process, i ncllﬁ’&?o 'g processes set forth in patent publications disclosing
such drugs; for 5quaamalae1yiu@emn%%a§@1 &ffolﬁﬁlh;f:@%)ﬂ (lgégyg_(ﬁgg&%:ﬁi ted U S
Patent No. 5, 4,36, 823 or in U S atent No., 5,892,053 to zZhi et al.,

i ncor por at ed HEPECReHYDrE-dberroayrandargrylis acsl- a first enbodi ment of the

i nvention, the coopRpbditiR ofMBlifehontre ¥ ﬁkeﬁﬁf&g@ﬂeétﬁz@ d(?}k-? ilﬂfibﬂog? .

t herapeutic agent at |east equal to that provided by a reference solution
of the ther apatii-¢-aayamninopkenylostisdaids erd detivativet therpobf Rardwlaplyasefat e 10 of
not | essisha é heh. icn 2at | rat ..range of
such rat gs ?gﬁgﬁgﬁs&%@gfg%ﬁﬁfgﬁﬂﬁy@ﬁ?l&%0358 ngg(géﬁlg%bﬁ%nﬁcaeﬁc gglcrl ate as
det er mi ned bgndphasmagedtigadly pecsptablestlissharenfi vel y a standard test using human
cadaver skin.

Illustratively, celecoxib, deracoxib, valdecoxib, parecoxib, rofecoxib,
etoricoxib, 2-(3,5-difluorophenyl)-3-[4-(methylsulfonyl)phenyl]-2-cyclopenten-1-one,
(5)-6,8-dichloro-2-(trifluoromethyl)-2H-1-benzopyran-3-carboxylic acid, 2-(3,4-

20 diﬂuorophenyl)-4-(3-hydroxy—3-methyl-1—butoxy)-S—[4-(methylsulfonyl)phenyl]-3-
(2H)-pyridazinone, 5-methyl-2-(2'-chloro-6'-fluoroanilino)phenylacetic acid and their
salts, more particularly celecoxib, valdecoxib, parecoxib and its salts, rofecoxib and
etoricoxib, are useful in the method and composition of the invention.

In a presently preferred embodiment, the therapeutic agent comprises

25  valdecoxib and/or a prodrug thereof, for example parecoxib and/or a salt thereof, such
as parecoxib sodium.

Valdecoxib used in compositions of the invention can be prepared by any

known process, for example in the manner set forth in above-cited U.S. Patent No.
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As an exanple of such a test, a Franz diffusion cell can be used having a
cadaver skin nenbrane of suitable area, e.g., a disk of dianeter 20 nm and
a suitablwo orBqetept or fluid, as described nore parti cul @cryusonitohe

Exanpl es bel ow. Suitable receptor fluids can be selected by one of skill in
the art, but 5pﬁ3é,§éht Pa}recmxéafused mcbompesje@tsmftﬁellmwire@lsomaml&pl%amalby&ﬁy bate 80

sol uti on and 6% e h l.e et he et h-
sol uti on. Thémcr)vé% ﬁtc%r fio g"aalp lgﬁlﬁlrﬂ?né’% éfoé‘?‘ tC&B tP eﬁ%ture

preferabl y a5t%01568.a0tke scddeRrORONEL innmublryvdrmg cﬁﬂﬁ@ﬁr@l@e@by empelahure. 20 A
The nenbrane is

receptor fluid tengg{gture of 32C tgs been found suijtabl e.

oriented so PHEESS: ISUAMERFIrE Lo foatbdn Patent publigations disclosme sppulpgseiahe

epi der mal 5sukkafgle in Ge citk ¥EEFedoRIbGRMACLiv U5 PRBNITES SRRk l)IUihqu SAIT

bubbl es are renoved fromthe receptor fluid, which is then allowed to

equi | i brate Fatenadom $93i083 tQ/\ZlPWf’héml?ﬁ??b%t%@fe%bmﬂf@ren@arrpl e of a
conposition is pl @Q@(le'n td:zpﬁlts@&ﬁb drﬁé'htt)p e SRIAEST C%Hl %egglfipﬁours

menbrane, and left in p ace eS|re peri o

interval s d&kinpgrmdstign {9@¢f(§hj3 th%m@wum agent etHeasempaloh tlndﬁpswpbd bpd,
concentratiop, ti C(;Bﬁ? | fory S is
determned in f?’%lé&;kg%ug torﬁ]? he?agglg& a§¥sw ta %8ue°3?1a é’a‘%remgl hé%te e.g.
hi gh per fl8r maheet 1¢S|S¢mmdbclhr1©mta/tcoﬁﬂa;ph“yh€ﬂ-ﬂlﬁ) perifi&mson mtarmeamrge afsuol is a

nmeasure of t f t he..dr u hat have d the 30 skin
menbr ane durpaﬁfes(%?ﬁ]léhcat St “fdrt%efl %de{smog tani?%abaée r‘i‘l@eéﬁ?’éul ate a skin
per neati on ratlaedandl tedlr l]glsilra'llvullylatssmdmdh’es&&su@’lﬁﬁf&ndﬁ&av@i’skﬁrg/ cn2. hour. It wll
be understood that skin es exh bi t nifi ant varjation in
perneability, dep}é‘ﬁai] ﬁ’éﬁnﬁﬁn%osﬁ dlesingy @Fﬁ?’iil“%BPﬁ%l gandys use aying By ough such
12 WD 02/ ogadaﬁva@ﬂnumrwd}ﬁzuummaaa@s adlisk of Hﬁﬁ@fe@ penngShd ARaRbRIT Ul

than rel iél ve nﬁ El rai)eqs Pﬂy nparison wth a ref erence conposi tion.
A standa réefC HCU A EEEPES 8 e&a{ﬁlﬁtﬂé{iy i8¢ Exspples belawy dyifaBls of t he
therapeutic agepbr flidy QML AHEQLELEdRAROiH int the RASHIRBRBentlyPrteddhat such a
reference conposition, which is itself an enbodi nent of "the 5 invention,

commonl y pr oVicaRIET Huids s ad & pabusorbaie 80spkution andyoki polyedylenecles) M gr eat er
particul arlyojef dg (SIBRLRY edlﬁﬁ&l age Péce tSr fifld RUBShael # 4 sid@t ur at ed

solution in the 70% aqueous et hanol wever, a conposition is not
excl uded fr oFﬁnﬂﬁ@t‘gédﬁ@fe@PIYtaH@ﬂPWté@eiﬁPmkm@ng lipmg hfmamskin tegperatigé.ng a

parti cul 30 Sl BcdBRIFIANEmblraRi 925N 1EK] ﬁu,?oemsgy e h8hBphoer than L0

g/cn2.day, so long as the rate I1s at |east equa exhibited in a
conpar ati ve Pegitedo tbiﬁetsrlléﬂ@alémf@cecmﬁb@sm‘famomsltagh@em&errma}rmrfacreame from

the sanme s Ouf)fé@ed in contact with the receptor fluid. Air bubbles are removed from the receptor
fluid, which is then allowed to equilibrate for 30 minutes with the membrane. A test
sample of a composition is placed in contact with the epidermal surface of the
25 membrane, and left in place for a desired period, for example 24 hours. At intervals
during this period, and/or at the end of this period, concentration of one or more
selective COX-2 inhibitory drugs is determined in the receptor fluid by a suitable
analytical method, e.g., high performance liquid chromatography (HPLC). This
concentration is a measure of the amount of the drug or drugs that have permeated the
30  skin membrane during the period of the test, and can be used to calculate a skin
permeation rate of drug in units such as ;Lg/cmz.day or p.g/cmz.hour.
It will be understood that skin membranes exhibit significant variation in

permeability, depending on source. Absolute permeation rates through such
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Preferred perneation rates depend to sonme extent on the therapeutic potency
of the drug or prodrug selected. In the case of cel ecoxib, for exanple,

whi ch regwDres9e4s®l ati vel y high bl ood | evel s for therapeutrca/ushi/enti veness,
the skin perneation rate is 15 preferably not |ess than about 25 g/cnf. day,
nore preferably not |ess than about 50 g/cnR.day, still nore preferably
not |ess than about 75 g/cnR.day and nost preferably not |ess than about
100 g/ cnR. day. migclwants ag thaefaredessormdniepfobthemestative pertrieatidnmaenby on, t he

t herapeutic agent in C i tion Pk i t .l t._one.sel ective
a2 nhi bi t oty Ay SARAE SARRERIER ARG Florg BT o BRR BN
conposi tion at heretroiReantutiat ofcthe herapdoidtagdn? it67WoaquboustethbOl. Tnigk ken Bel ow

this concentratio nge, for exanple.at a.concentration. of 10 ng/m (or
about 196 by, wel ‘B RETLIERIER ARy RS F OrTHBG Rt PV Cox. 2
i nhi bi tory 5dr ygeentien @Bmindnlyeovided a8kiaGeflicatioPteBEabodn0 ppkafiagror i s |ikely

to be too lowto be therapeutically effective. AbqQve this concentration
range, for exar%?aéerdim?u%glyé £ ’Ean‘{ticc?ﬁeIst ig SRttt s Birated SRR Whie h
dependi ng on t hevspReblsiethagblaHowbvée! a §disposEONMRADE EicRided BOmMIR: REpH Hfahent to
a concentration of about 420 to about 500 nmg/m ), it is likely to be very
difficult to sdTemMipEationdin asptasinggPtioNaDskiinREBPRes §f Pivid§s2 Skibr odr ugs or
sal ts thereof. ﬂgfrﬁéaﬁfﬁpaltéllo\w@r {alM %o @Md&d@ﬁmé@& th RSO b Bt &jﬁaﬂ% thae
therapeutic agent is 30 about 12.5 to about 5 ng/m, nore preferably
12.5 to abo® 23bibiigd imia coppaistiv test9¥ Beaelaisnse coppasitiapusigagskipyaernbra®s ng/ ni .
It will be “nd%ozﬁ&QQarﬁé/sd?&%. of skill in the art that for a drug having a
rel atively high dosage requirenent (e.g., celecoxib) the optinmm
concentration is |i Reidfgrredpetraedtipgatss depead t someaextimbion tha dierapeaticrpoteaty vel y

| ow 13 WD 02/ 096435 i . . ecoXi b) .
Cel ecoxi b corrpoogiﬁ% dtggr%%cg— lﬁ#&:‘%ﬁég&g%gesé érI1 %?%%Sgr? ?%%,O g“t%g% géxa%é%mhlcﬁg%qq‘%s
transdernmal applaticét highblood tivele faylstrameiige affeciivesess, thé skihperdestipn rpeéf er abl y

contain celgcoxib ipn a concentratjon permttin i1y .dosage. a nt of
Sbout 100 g+ &~ aly B PER S MR ERPY hedliesad i ESRHEETHS vo.
illustratively jafowtdag A5llmgpré prefudably n@243s thgn abdie 2§ pg/alf yaytdne neencent r at i on
is such that this dpsage anpunt c be, pr,ovi ded by application of the
conposi ti on onéTFEa lédﬂ%”teﬁr}g%“ OH%PW%'%%i n area of up to about 400
cnR. Val decoxi b conpesédingsa 8dcohd@ntiydes@inbf the eBitioANthe tRrdpeutieS@édthn f or

transdermal 10 application to give system c delivery of the drug,
pref erabl y contthe sPmpositier wasphatéeast one selective COX-2 mhibitory drug or prodrug

20  thereof and is present in the composition at a concentration of about 12.5 to about 400

mg/ml. Below this concentration range, for example at a concentration of 10 mg/ml
(or about 1% by weight) the skin permeation rate for most selective COX-2 inhibitory
drugs, even in the presence of a permeation enhancer, is likely to be too low to be
therapeutically effective. Above this concentration range, for example at a

25  concentration of about 40% by weight (which depending on the specific gravity of the
composition can be equivalent to a concentration of about 420 to about 500 mg/ml), it
is likely to be very difficult to solubilize most selective COX-2 inhibitory drugs,
prodrugs or salts thereof.

Preferably in this embodiment the concentration of the therapeutic agent is

30  about 12.5 to about 375 mg/ml, more preferably 12.5 to about 250 mg/ml and most
preferably about 12.5 to about 125 mg/ml. It will be understood by one of skill in the
art that for a drug having a relatively high dosage requirement (e.g., celecoxib) the

optimum concentration is likely to be higher than for a drug having a relatively low
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concentration permtting a daily dosage amount of about 10 ng to about 100
ng, preferably about 20 ng to about 80 ny, for exanple about 30 ng to
about 40 wp,02/09d4Bustrati vely about 32 ng to about 38 ng, m®or@spattstul arly
about 34 ng to about 36 ng. Preferably the concentration is such that this
dosage anmobunt can be provided 15 by application of the conposition one to
four times a day, preferably one to two tines a day, to a skin area of up
to about 400 cndbsagsredudtembhty(e.ghwaltecoxibh?2 t o about 100 cm’Z Par ecoxi b
Comost L1 ons O o1 e REESERERANAGL Bitne bRAPHSEIH ol 5L 8Bhal
application to give syste rver ecoxi b, re era y cont aln
par ecoxi b or a apphddtion tregm@éysﬂemmadedmerg@flthrealrugoprefmabhy d:cmtamgceﬁr:cdmbhya dosage

amount of about 10 to 20. abou rab abo t o.about
80 ny, for exarﬁ?fl%eng%%?ﬂpeﬁ%l a[‘%)aﬂyng%n?m?g “?‘rﬁ{eaqqu* é)trfl% a\)’@?tf%g%fo%o Ny
to about 70 mg.exangfeabahlzyo higeo et 850 ﬂhfg,tluﬁs&auveﬁy shoah215hag td dbost nﬁsragge
anount can be ovi licatio t osition one .t our tines
a day, preferaEEI'; 9%/ B’g X‘?I\Rgrpt’iai“ﬂ’é§ Sﬁé}b“gV thig O%g%wné?@g)eﬂoﬂ??dt%d about

400 cn2, pref er@bhb’aﬁ@b@ﬂﬁhe SoripRition oad AburliiiksGiy, 182 skidlarddldigp tosBbCt i ve

COX- 2 i nhi bitory drygs and prodrugs, the concentration should provide a
dai ly dosage a "™in a range known to be therapeutically effective for

such drugs and prodrpggcofh @&ﬁﬁcﬁhﬂo}{s oft thepd@int HvEaRRAAS HB TR or Panbddrdall aNgE
provi di ng t herapeutic equival ence to celecoxrb, val decoxi b or parecoxib in

the daily HbsePph¢ajen tq giv walcadr dofver iohthe|dyugapiglesabl Bopnie valdicaybima a third
nmbodi t of t t| on
enbodi ment o J&ﬁcéngl\!rﬁ&{dﬁe?rﬁltuﬁghfd g_k)%éagﬁm&}t @gﬁ@h% 1501%% REaboGOfIREL,

conpri ses val decoxi fug thereo esent int
conposi tion at Ricfershbyeabonta0; mtOcafoowﬁ@tmg, Gorsxample bbont 3&0@ tergiant 40 lp)gef erably

Nerht it hi s TR OB Pyt R R s Bkt WERFOPHE L PRET, Y
about 0.05% t o ¥ogt Pre@ablntbe eorprmfation sycfatﬂmmhls CoS%e amourabmulne B8%ided

el 1 very  ob 1 ng ERirEsE 8 RE S tiondnt QR 4kt P etkPly P R e on
from an over| yiadpyoto a skl mne:rfmpsd(abousw()fcaﬁepreﬁralbry dbbiits] ¢ tbdbcﬂmbmmm’e nt, a
B0 um Al ber nat - velbaRss papRyons e et B SHSadP RE Aot R R BT S o 2
agent can be vabHEeGOX idgitd §SCmEY deliRery @l fabkibpréfetablyeddataitfaredotiBor 4t has

sur pri si ngl been found that a conposition conprising both parecoxib
P gy salt thereof in a concentratlonrrgenmttm g a daily rg}?)sage am%unt of aboFr)Jt 10 mg to

20  about 100 mg, preferably about 30 mg to about 80 mg, for example about 45 mg to
about 75 mg, illustratively about 50 mg to about 70 mg. Preferably the concentration
is such that this dosage amount can be provided by application of the composition one
to four times a day, preferably one to two times a day, to a skin area of up to about
400 cm?, preferably about 1 cm? to about 100 cm?.

25 For other selective COX-2 inhibitory drugs and prodrugs, the concentration
should provide a daily dosage amount in a range known to be therapeutically effective
for such drugs and prodrugs. Preferably, the daily dosage amount is in a range
providing therapeutic equivalence to celecoxib, valdecoxib or parecoxib in the daily
dose ranges indicated immediately above.

30 According to a third embodiment of the invention, the therapeutic agent in the
composition comprises valdecoxib and/or a prodrug thereof and is present in the
composition at a concentration of about 0.5 to about 400 mg/ml, preferably about 0.5

to about 125 mg/ml. Concentration of the therapeutic agent by weight in this
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10 or a salt thereof and a selective COX-2 inhibitory drug of |ow water
solubility, for exanple celecoxib or valdecoxib, the skin perneation rate
of the drwg@ oef9dsew water solubility is greatly increasedPoy/usonpasi son

with a conposition | acking the parecoxib. Thus, in a particul ar enbodi nent,
t he t her apeutPbodigets Pfﬁfeaabbb%%%(? 93% ke abgut 1A% anorp arefasily abwbipFite es
parecoxi b or 5,884t pd &N w1 c&ﬁf)@s%dn\{@to%@ﬁsg%&% dfemarg&t&@aaﬁvsiryug of | ow
water solubility. Accordinig to this embodi nent e | ow Wat er
solubility caﬂhﬁ Ihetppeutin agoetlty 2 e Sahbanddr fnrﬂ@mr@eb@&gmab OverBiEr®Xi b,

val decoxi b, ricoxib, 2-(3,5-difluorophenyl)-3-[4-

(met hyl sul fon %‘%ﬁﬁenyﬁrﬁ%é)cycl opent en- 1- one and

2- (3, 4- di §| uor ophlartlis Yhittl gnBrodiment, a preferred prodrug is parecoxib or a salt thereof, for

hydr oxy- 3- met h 1- but yox 5- [ 4- (et hyl sul f onyl ) phenyl ]

-3- (2H) - pyri %%?p%eo%aéec%%%éé‘@r ding to any of the above enbodi ments, the

t her apeutic agentA]tanatmeB/faEE@bing td thlsl tiird@hbdithét &tle theraphRicegént c@rbe The

carrier corrprl har maceu |cal I ce bl e solvent for the

t her apeuti c XI%I‘E’ -1 ’tgé@ﬁ}?ergﬂ’ﬁy sting of one or nore

wat er - sol ubl e drnﬂﬁ§s sﬁlfprﬁ r%@"lié@ﬁfouh@fhaﬁé(&iﬁ%cﬁmlaﬁ'b@ﬁﬁﬂdlﬁgl&ﬁl‘ij Meoxipater is a
preferred solvent. For %Dg‘ls or prodrugs of low water solubility, one or

nore phatrac®if ﬁagélllqr?)f&@@ aptledive CO EJHH‘PWC’@’O‘FW% At lowvater splibilisy i9tr ed. Such

sol vents canexahfye &XRBPbSr vAGSLLEGE 8Gn HLrAR AR of tH druPBtdoP Ylatepydr i C
al cohol's, illustrativel i;@l ncl udi ng et hanol, isopropanol,” n-butanol,

1, 3- but anedi &1lubikify dpgiratheingirased by coyasisemovith gEgrapasiiosllackingthest yI  al cohol |
ol eyl al CO“O{aar@&QwOOﬂg%?HEXb%&lQJ b rl(elﬁlf@e%&a fic & ‘Eti?laav rﬁverage

nol ecul ar 30 wei ght out 200 to a out’” 80 e PECs |nc ude
PEG- 200, PE@%@@cmbe@E@vwgmpP@@pmeo@m@t apEGUeoRT and 1 WI@E\@ @0B-dei ng

preferregs 1t81f &rnggflla@\(ﬁater%gfu}f% O Sa &8 'alﬁ%é Qxﬂbc?cﬁrq 'tﬂ@(ﬁju%Xf as skin

per meati on en ternative N ag tion, a’rnacetlcally

accept abl e glmmtemomlltsgdmnémtratl&ay mm;fe@qmaelwvbuﬁ@afomom can be
used, such ag,those con | X O((CHZ)nO)n R2 (XI)
V\/nerel n Rl anc}g1 mgfreO?EiCn ‘peécr)] en %%rfglal(eo L%ﬂyl)' '[6 al kyl, C1 6 al kenyl,

phenyl or bGiHWls@ﬁ’oﬁyﬂplﬁlenjdﬂ}ﬂ cmdopmtea It- &ﬁmnda€{3,@fd1ﬂiiorqﬂﬂnﬂ244($ hydr ogen; m
is an intege n n.i 1 to.about 20. It
is preferr edﬁ)f‘ﬁ%f‘tyg% t}% ?%f%’é?ﬁé qQ% g%e WIRR%VRJ'{]’F%FPYEHW‘E(}% other is

hydr ogen2er a Cl. Aco@lrdmg togth?bptheHMve eﬂfb@nﬁlﬁfeﬂlbl the Berapb@Rsigede of R1 and R2

is a nethyl or referred that mls 2. It is preferred
that nis anp’ief?f E}éuﬂgﬁolf‘g%eéﬁ & I'nore preferably 2.

The carrier comprises a pharmaceutically acceptable solvent for the
therapeutic agent. For a therapeutic agent consisting of one or more water-soluble
drugs or prodrugs, for example parecoxib sodium, water is a preferred solvent. For

25  drugs or prodrugs of low water solubility, one or more pharmaceutically acceptable
organic solvents will be required. Such solvents can, for example, be selected from
mono-, di- and polyhydric alcohols, illustratively including ethanol, isopropanol,
n-butanol, 1,3-butanediol, propylene glycol, glycerol, glycofurol, myristyl alcohol,
oleyl alcohol and polyethylene glycol (PEG), e.g., PEG having an average molecular

30  weight of about 200 to about 800. Suitable PEGs include PEG-200, PEG-350,
PEG-400, PEG-540 and PEG-600, with PEG-400 being preferred. Some of the above
solvents can function additionally as skin permeation enhancers.

Alternatively or in addition, a pharmaceutically acceptable glycol ether solvent
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d ycol ethers useful in conpositions of the present invention typically
have a 10 nol ecul ar wei ght of about 75 to about 1000, preferably about 75
to about WwWO®2/0emas nore preferably about 100 to about 300PCIrnysert1zant|y,
such glycol ethers nust be pharnaceutically acceptable and nust neet all
ot her condi t ¢28rPS uptde Sechiap dpsheanérmingNe formiuia &lhg exanpl es of gl ycol s and
glycol ethers that nmay be used ipi_gol g§|(5)| ops of the present k@\éentl on
i ncl ude et hyl ene gI ycol _nononet hyl et 15 et hyl ene gl ycol 0( t hyl

et her, et hyl eheeigiR/eod Rﬁmomlehwdemmdmgen by Ceqadkyg) QMIkedylepﬂwyl @t her,
ethylene gly t hyl.e 1 ycol di but her ! hyl ene
gl ycol nonop 63%@%%%‘?( Orel%an OneI0¥ycl[:{o rrlf‘gn’)é(lgl ém%?n 3}%3 me@f;rlﬁfl eRe gl ycol
but yl phenyl ﬂiolueﬁ,,anéhhydranegqlojdm aticat 0. iy Is pedfesd thaticat bykbaiﬂ ths@ol
nononet hyl herlk di et hgh‘gn l¥hC8| di net hyl ngaﬁher, di eth etﬁ ycol
monoet hyl et Het 2 FQiBERE 3?31? YAEPECTHP e i ﬁ@PP’IB?IEtPF%?I% B choI

di vi nyl et hereasteﬁmle’rhadgdzymhemﬂrwlamwém@é heeis, preféhiredt dixd e e gt ¥col di but yl

et her, diet hyI ?/col nonoi sobut ){)I ether, triethylene glycol dinethyl
ether, tri etPfﬁ %9’@ D 5GP ipr5 &t hin dbepifemors preferabll 2ne gl ycol  nonobut yi

ether, tetraethyl@® @olgméfsscaisefdl mbax&su%n%f the%éemﬁ%yﬁ&ﬁyﬁlbﬁl@%% aSee for

exarrpl e Flick (1998): Industrial Solvents Handbook, 5th Noyes Data 25
Cor por at i®n, mV@%‘ﬂ%’(f’dghtNﬁab%t?ﬁ@sﬁé’ﬁ‘ﬂtlwo%rpé?f@la?lé@b@ﬂt?é@ a‘@t“l’@ﬁ) gl vent is
di et hyl ene gh¥fQhe0m %&M'loo?ctib%ﬁ 30POTR 6&5‘?1?1 gLy &H e art as
DGVE or et hoxydﬁg?y 919 IS avalt 3(’3’)2'\;a}{3 e un IrrEhﬁeﬂa’tradematrk

Tr anscut ol Tl\ml@ﬂn@&vtﬂ@flb@%cépt@blppm @Nt@lﬁ:et a&b@tbfrrdaon@tl@f@ mmnlmdéas:@m i nvention,
at | east one sol Wlnﬁﬁl&%%kﬁn ﬁkbl%@nq g@«ﬁ@tﬁ%&%{t n%r%@% s alow

nol ecul ar wei ght nono ecu wel gh inthis
context is nemmpositians cvfghesmrmam/qnabh le]waellhyllfrm gyedl aronwsehgyitet}tehan myristyl

2l conol .1 £r SLenEed | Ry IRbeEUhar UGN IPRRINIL SBl SRURNSLE

6
m)nohydrl c a I'sop o] ano or DGVE.
16 WO 02/ 096didthylRakr Ldﬂ@f:te!ntmal mdmobha};ethmrr qzthylsmmgyopl bﬁeuyl éthm,nﬂh;tlh&t an

et hanol -water, m xture as solv sel getive CO ibitory drug such
as cel ecoxi bSO V§P8§§8§ie§1e ezEF Ig{?' @I %sz]g‘?t%eé’t%’y% gtrl]?' rrreati on rate
of the drug bhgpheayhahal etaylatwglyCSmefpam ethwughiyldhaglye@ xmfnomeﬂabmmr to water

are from aboyt 50/5 abou 0. An optimumratjo is._apout 65/35 to
about 75/ 25, lfﬁyleﬁg‘ﬁ%ﬂqglr‘éﬁg@afﬁ% i5fhylopp glycol m %lletﬁi‘e&r‘iil?ﬁ%b(}‘?q?§ ¥otarrier

consi stipg odiedtharsg) dlﬁhﬂé‘& M dol dlwm &Hérl Sthyléle gn%t mbRdbu§/l bth&! | on
establ i shed herein of oviding a perneat|on rate at | east equal to
that provi de%letw‘e%ﬁ #laedd fi@ﬁ@/é ethgy @ﬁhﬁﬁne glycol monoisobutyl ether, triethylene

glycol dimethyl ether, triethylene glycol monoethyl ether, triethylene glycol
monobutyl ether, tetraethylene glycol dimethyl ether, and mixtures thereof. See for
example Flick (1998): Industrial Solvents Handbook, 5th ed., Noyes Data

25  Corporation, Westwood, NJ.

A presently preferred glycol ether solvent is diethylene glycol monoethyl
ether, sometimes referred to in the art as DGME or ethoxydiglycol. It is available for
example under the trademark Transcutol™ of Gattefossé Corporation.

According to the present invention, at least one solvent or skin permeation

30  enhancer present is a low molecular weight monohydric alcohol. By “low molecular
weight” in this context is meant having substantially lower molecular weight than
myristyl alcohol. Preferred low molecular weight monohydric alcohols are Cy4

monohydric alcohols, for example ethanol, isopropanol, n-butanol or DGME.
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of the therapeutic agent in 70% aqueous et hanol. Conpositions of the
present invention optionally conprise one or nore 10 pharnmaceutically
accept ablwoweis@Byents. Non-limting exanpl es of co-sol vercs/ussuitoabl e for
use in conpositions of the present invention include any solvent listed
above; N-methyl -2t b@srstumriswg dren {onppiat a31 ethapoliater inpxgire hsobiehigfor 2
triglyceride X %pge r r %+ erides, for
exanple M gl %éelgilllg\)/lé %Cl)g %?‘H baull%' cglg}r1 % éeleicgglgr#kél%%g@ glgl(rfleéélyi éé%erl des, for
exanpl e Capnaiediu sWD\peomedtton Adse D%td:u;: divgrtizap etipinelnjdrieo Smdbés; wd'gleftrhth opht hal at e;
tp(r): 383;;? hyr)gth%m?ée\;’%éjpa%ﬁ?%% g&t%b)sgn?g%%-u l[ §O/$'y‘§§éétgr§uzm ggés Z%P or exanpl e
Labr asol TM ob5/&atotabbasiSes, fmeliample:drt@ummo gnm@ercmdﬁas;tmnpxmwhemf:gl ycol

f d t I t I
(201 2614 o L0 SETRL S AR SIS ALY LB G Rl 8 orem!©

pol yoxyet hyl @rﬁ&d(n%ﬁ)sk t8¢atioh tate 1tQfasEXGRAND EhaCpRNABINBY d MidrbncekolBAS
Bﬂf& triol eate, f?rq@exanpl e Tagat TM TO of ol dschmi dt;

pol yoxyet hyl e cery

pol yoxyet hyl %‘2‘5 g‘G’EaB?‘f“&ﬁg@‘éﬂlbmg’ aquspusestbamgl-e pol ysorbate 80; and | ower

al kyl esters of (fcﬁﬁﬁdéltféﬁé Sthe Iﬁxegenemaémioﬁ ogﬁémhy BothisBbhe orghdty! caprylate
and et hyl ol eate. is preferred to include as” a conponent of the carrier
a skin pé&? neBh%?Feu@‘@Héﬁ?F&H@@P copplvetie Nembaitingstampleydcasae®h enhancer
sel ected frogybek RGNS in Joﬁ{peﬁms%% the ﬁ&k%@hﬁ@&@kﬁd@% sgﬁéﬁt\fﬁ{euves ther eof

is present in the carrier. anpl es include o

ment hol , car $wne N—wrhyé&pyrr@hctmcme (NMPawiclg@aci lrmiﬁrlc agid W%@Sv@ne
neomnment hoI gerani ol ,
30 a-terpineo )i%%%l S%gﬁggloq & {P'Bacr mgl??é%fsdggﬁ(grteﬁ 1@%{1}%}8 Mﬁer eof and
racem ¢ ni xt Hrlsscaptyhiekamic. m@ot a@rrhgllygendosr, éortehampleﬁ?epmullé‘hl\/ﬁ@'lméat ion
enhancer, fo a rpene or enoi d, can be
present. 5'I'hu‘é‘l)ﬁglgflg%n H%F{]ﬁ{or el adl&gqﬁ%thgﬁ %{acgu P[r%xg thy ﬁ%‘g of the

i nvent i on coqpryliséspricsglpeenidtsrsath nrpoeyfmbnwkrﬁma ®) @pfylx%aﬁf@ﬁio@&ﬁﬂ%

PCT/ US02/ 17067, al cohol and ty.acids . such a acid and
their al kyl ﬁﬁced?‘@%gP’&ﬁxa@B‘F@?gm%‘i] at%éf B PSR ‘Thﬁ’ﬂruégécerﬁﬁg%pr opy!
myristate, npbbyaénecglymu &xtyghyeaéry fof@ﬁﬁip&{lfraﬁﬁene@ﬂ}yzﬁﬂﬁmtlte smneel eat e,

gl yceryl dil aurai di ol eate, etc. al so can be used as perneation

5 enhancer s. “RHP{&FO ?XD@E ralyodl. ggrogsegd gl Reasptio ssiamg seed QL#Nds - for exanpl e

as di scl osedpdlfoxybhiyefid@s) i@t oibFbeikhmplétbaptos™ Bi0of BB 8/ 18416,

i ncorporated herein by reference,
polyoxyethylene glyceryl trioleate, for example Tagat™ TO of Goldschmidt;

—

polyoxyethylene sorbitan esters, for example polysorbate 80; and lower alkyl esters of
fatty acids, for example ethyl butyrate, ethyl caprylate and ethyl oleate.

It is preferred to include as a component of the carrier a skin permeation

25  enhancer. '

In one embodiment, a permeation enhancer selected from terpenes, terpenoids,
fatty alcohols and derivatives thereof is present in the carrier. Examples include oleyl
alcohol, thymol, menthol, carvone, carveol, citral, dihydrocarveol, dihydrocarvone,
neomenthol, isopulegol, 4-terpinenol, menthone, pulegol, camphor, geraniol,

30  o-terpineol, linalool, carvacrol, trans-anethole, isomers thereof and racemic mixtures
thereof. Optionally more than one such permeation enhancer, for example a fatty
alcohol and a terpene or terpenoid, can be present. Thus, in an illustrative

embodiment, a composition of the invention comprises as penetration enhancers oleyl
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are al so useful perneation enhancers. Exanples of such esters include

| auroyl glycolate, caproyl glycolate, cocoyl glycol ate, isostearoyl

gl ycol at ewogeddasss | aur oyl gl ycol ate, tronetham ne | aur oylPCglusopiase, etc.
Al so useful as perneation enhancers 10 are |actate esters of fatty

al cohol s, foerlcehdapd Biymaliryl | actate, nyristyl lactate, oleyl lactate,

etc. An exanpl e OFu) L HA A SLATLEAALIBRLSLEN RGP 15 ol veery!

nonol aurate. O her erneatl! on en ancers |1 nc

hexahydr o- | - mb@d:@pylllalﬁhteazwpﬂ Bwyastate, IﬁlbthwlrcdmlgmryMGrMMte aiteder i vatives
t hereof, dineth X d sul oxi de tlsal icylic

acid and al k)rﬂon ycﬁlé’f%l ) ga'ceryﬂg]f’%%e g2 Feﬁ?%]fe ted & permea

N, N- di net Byl aﬁlﬂhaﬂﬂ Cl@,ttydblﬂettbmlof g]fyﬂﬂ[ﬁ 281 anl, idstsaltsRk B}Valrﬂpﬂlé ab&iﬂcgﬁed in .
2-pyrrolidinone and al kyl derivati NVP and N-octy
pyrrol i di non HeTHatpgR\atent ut&’icﬁt%ﬁll é% 8&&@%9@?&@3 ddsran Pafsiaeicer s An
illustrati Veafé&ﬂslblu@éfupﬁbﬂfﬁédn@ﬁ@nlﬁw&% A SR shdh eBtefs@hdieQdurdd0: O t o about
20 10:90 by volune. Another illustrative carrier conprises oleyl alcohol

and propy! en&Yglgieoterioy! gycqlageiceeyt siypelate. isertmy 8yetigatsodiuggagyly ol une.
Yet anot her g{yw%r@aﬂl&@mﬁﬁ@ fahl%zl Qgéam SRS A@&ﬁs@ﬁm%%@mn@ﬁ&%&ne gl ycol

in aratio of about 20:80 to a vol une In a particul ar
enbodi medf, eisdaciie estasp olfetipalcahols, az;eamm:!f: Ff?el@tl ﬂamteemyamlelactate demdscr een.

T3, an, e BRGESLE AIUARGAEST AERSELL el haRIATIL et gy ot o
reference. Pogblewmied per neati on enhancers according to this enbodi nent are
s o e s T L e AR oot | e
al kyl', | ower (lakrkaypyam, Hedoogf¥nand deyadzttmeythemof NR&d%ylgﬂﬁoxnﬂs (IDMS@&)J n:dtec% and R6
o TR IR OSBRI RS e RS oSl
het er ocycl i ¢ NjN-dgnetRRadesmadeCBindethyllfonaanide IV dhdie thyéluayide, ¢ 5 al kyl group;
S B T T TR T e AT R
C5_12 al kyl pyrrolidinone, 2-nonyl-1,3-dioxolane, eucalyptol and sorbitan esters.
An illustrative carrier comprises DMSO and water in a ratio of 100:0 to about
20  10:90 by volume.
Another illustrative carrier comprises oleyl alcohol and propylene glycol in a
ratio of about 20:80 to about 5:95 by volume.
Yet another illustrative carrier comprises laurocapram and propylene glycol in
a ratio of about 20:80 to about 5:95 by volume.
25 In a particular embodiment, the carrier comprises as a permeation enhancer a
sunscreen. This can be an ester sunscreen as described, for example, in above-cited
International Patent Publication No. WO 97/29735, incorporated herein by reference.
Preferred permeation enhancers according to this embodiment are compounds of

formula (X1I):
(CR®*=CR*),-CO,R?

7N
(Rha—y~
30 7 (X10)
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group, nost preferably an isoanyl, octyl (i.e., 2-ethylhexyl), nmenthyl or

homonment hyl group. Particularly preferred conpounds of fornmula (XIl) are

al kyl estwp92096430 p- am nobenzoi ¢ acid (PABA), p-dinmethyl acirrusbzemme? ¢ aci d,

2- am nobenzoi c, acid Ci nn&gri C gci d met hoxycj nnam ¢ acid, salicylic acid
eep

and 2- cyano- 375 B BREPRATR e%ft‘éigrbgm lowes Atk b lopve plkprn dglogen,
p- di met hyl am nabenzeavR R BashbeRt vhiclOR3 ar@'ﬁaﬁ’é’inh@ﬁéﬁhenﬂ? F'E?(lﬁragéi‘ny& i mat e,
y

2- et hyl hexyl %al icylate,, menthyl salicylate, hononent Salicylate
(honosal at e) , 2Re ST R R Fo hegstsaivih s ditpager piprhewhicithaysare attached

cyano- 3, 3- di pghylsaer ohRhBerk @ GEQOE YL BRY: RGP TRQUNARS a0 rab QYL élfcfxg(l l) are

useful as perneation ep,hancers herein even |f fhey are not efféective as
sunscreens  Alpd greapi Rieis ¢ hydrezen mipbenyé arovpirR e 2 by dregentdiayarargrept eis 0

sunscr een, fo(;rlc’emq)ilﬁ 2. eﬂ%ﬁ%&ﬁ%ﬁ%@@@%%@eﬁ%mﬁ%@iaa-tlzia?kr;'lthereOf’

such as 2-hydroxy-4 met hoxy onej,

2, 2' - di hydr oxgroup, mestroxyteblyzopivemyh ectyl @e.0R¢thgheoyle menthyl or homomenthyl

5- benzoyl - 4- I’%(?{I oxy- 2- met hoxybenzenesul fonic acid (sulisobenzone) or
1-(p-tert-but r?henyl ) - 3- (p- met hoxyphenyl ) -1, 3- pr opanedi one (avobenzone).
Ct her i ngredi ent s Paftictlagly pefaried compounidnot foetRule CellPdre ARG EesBXLIHPI ent S

sel ected 1025 fromthi ckeni Z}gAﬁgenEqs, T;grfac ants, emulsifiers,

ant i oxi dant s P BPRLEPGAP AOd SPAB Y Rritne Gelpminopgzgicacidn draminobengaicasid, A ski n
irritation rethainitChcRyprhethdycilinasic wkit aaiiey1iEacid@hy 8% yidees 3.c acid or

di phenhydram peg, can al so. he present. A conposition of the invention can be
in any iiqui d{;ﬁ&ﬁngéﬁwh%vq’ gor&g%%lé 2retfyihexylgpdimetiyiapgbenesatedBadimpipl i cat i on

to skin and a@n2beyfhexmslasmskydsasnstt Methfn3 SRRYISRL HANR AR ARDS known in
the art. A dosage Tyor mﬁgs contygrrpl at ed hege?’s% IS %lne’ thg}t Sggcgs not have as

a conponent tREPEERY sabeylae fumesyehaeathykd-amiapbsngoaihand 3-othylbetiyhd

applicatign Q&aﬁohgg_gmgc}i;lgg(gc@o gﬂ})_ an occluding material such as a
dressing or bandage can, if desired, bée applied over the treated area
wi t hout renovi ng Yompeeh pOensls (KRBT Alg8ednliap pemeatitreenbamedieteirevenr net hod

of treatment i ey 80%of rRPMTNE sSROREOf the present invention. Aliquid or

sem -sol i d dosage formof the invention can conprise a solution, a
suspensi on and/ or Adtametivelytho sunspresnicandiolothed e ge ediarsmmsceean,fer dxaimplexanpl e a

L, ooy NTRG e 7 iR s o Thgakproont et Fon o
20  methoxybenzophenone (oxybenzone), 2,2'-dihydroxy-4-methoxybenzophenone
(dioxybenzone), 5-benzoyl-4-hydroxy-2-methoxybenzenesulfonic acid
(sulisobenzone) or 1-(p-tert-butylphenyl)-3-(p-methoxyphenyl)-1,3-propanedione
(avobenzone).
Other ingredients of the carrier can include one or more excipients selected
25 from thickening agents, surfactants, emulsifiers, antioxidants, preservatives,
stabilizers, colors and fragrances. A skin irritation reducing agent, such as vitamin E,
glycyrrhetic acid or diphenhydramine, can also be present.
A composition of the invention can be in any liquid or semi-solid dosage form
-suitable for topical application to skin and can be formulated according to
30  conventional methods known in the art. A dosage form as contemplated herein is one
that does not have as a component thereof a solid backing material, although,

following application of the composition to skin, an occluding material such as a

dressing or bandage can, if desired, be applied over the treated area without removing
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on the selective COX-2 inhibitory drug(s) or prodrug(s) in question, the
desired dosage anobunt of such drug(s) or prodrug(s) to be adm nistered,

t he desi rwo 02fov@guiency of adm nistration, the sel ecti on ofPCparSaBE#0sDN
enhancer if any, the nature of the dosage formand other factors. 10 A
non- | i mi ti ngtheloomeesitien erangshostaf tregtmentibereof fyam thgscepe @heipsesentconposi ti on of
the Invent | ORWEAMR! ISHAR Blself it RRECTEPH hy fineiltn Sad AL 87 Y dT UG OF
prodrug, at |east one solvent, at |east one skin perneati‘on enhancer and
at | east oneselhiiakepsispepsicagedior aBuitlsibh.e t hi ckeni ng agents for oi ntnents,

gel s and creans i | | i, i.on droxypropyl cel | ul ose,
hydr oxypr opyl nmet hgﬁlé%%?eu gé%q?{qib%]?e t%géxﬁglalreox?%%éﬁ%eé%pﬂ lggné%nk
et hyl cel | 6 odeion oanadsaso) MEichphaalrhtidnas eherabexda apant igHrrdogigaform depends

pol yvi nyl pyrrol.i done. (P .pectin, starch elatin, casein,. acrylic acid,
acrylic acid®® g?tsglf%tfvgacﬁ}gizil@“éi% drd‘§£§gP&%?@?JSWW?SUSP’ctg?\ﬂ)efsg‘?‘faI koxy

pol ymers, polbyadythene oDtich Grugd bypredisg(spolbyatigliserad) thel dgirdd ke.
Il'lustratively such a conposition ?an conpri se ampunts_of these i n?redi ents
as 20 foll o&%qlteaw of pdpifagRhiplerr ey piprrmeatipr ephageer Bary2hs BB ory dr ug

or prodrug 1gRStoddd¥forsindMet Bktke- 9., 70% et hanol, 30% water) 50-97%
co-sol vent(s) and/or surfactant(s) 0-15% skin perneation enhancer(s) 2-20%

25 thi ckdfli ng agepdeRfimitmpilyyarive pasis. SRiMENp GehAEATRBHIS @ APRAPRSEICS o€ onpri se a
fatty al coholhcaidngort &hRRRA A lead: s{‘m}o&mwe COXD inhmltgxgldnfg &%Paakugagﬁet hymol,

sui tabl e anounts of these in the illustrative conpoSition described
i mredi at el y lgagwie spleenp-at Bostione stidh prymeefontehbantcenang ableass b thickendngl - 6% by

wei ght  of thﬁ'%etnﬁrﬁﬁ't@ﬁle %cx{eﬁfng%g&hsdfor ém&gi F&L«'Sr?d &&n;shﬁag%erv@pggts can 30

al so be useful 1n particular sFtuations. talrn conmpoun sted above as
per meat i on ehmaatierhydmapropyledliutnse,dg droxppprydinetaplaéitpésse EIPME).t hei r own

right. Foe e gfml i e t r.a conbination thereof
(as foung,5 fg e%g%[&gfhnl&r?’ %@4(%%?0%%’ C’Blfbgg}(r}l&%@;l%@uﬁs?’zd &1y can 20" Vo

02/ 096435 PCHélYSOPPLTaAGIAne (VI mbetic oraplhegadatinacageiamhydie atid, avhdie acidc| uded i n
a conposition of th r.esen invention. .| articul ar, such conpounds can
provi de ear | > SHEER g‘ﬂ%? ?Egﬁyé?‘?f?’é’ﬁﬁ'ﬁ 618‘@?055’ ?]ﬁngy Q:O&%‘Tr%r?(?w?@‘y{éﬂeeo r’{%hger -term
sust ai ned anpblgesiscpadyethedsdnid-the liel ammat ory ef fects of the sel ective COX-2

i nhi bi tor r rodrug. .In
I nhi bitory drug Olrllugtra(t)igelg guch a composition can comprise amounts of these ingredients as
20  follows (all percentages by weight):
selective COX-2 inhibitory drug or prodrug 1.25-10%

solvent(s) (e.g., 70% ethanol, 30% water) 50-97%
co-solvent(s) and/or surfactant(s) 0-15%
skin permeation enhancer(s) 2-20%
25 thickening agent(s) 1-5%

Where the skin permeation enhancers comprise a fatty alcohol and a terpene or
terpenoid, e.g., oleyl alcohol and thymol, suitable amounts of these in the illustrative
composition described immediately above are 2-10% by weight of the fatty alcohol
and 1-6% by weight of the terpene or terpenoid. Amounts outside these ranges can

30  also be useful in particular situations.

Certain compounds listed above as permeation enhancers can function as

topical analgesics in their own right. For example, methyl salicylate, menthol or a

combination thereof (as found, for example, in Bengay® products of Pfizer) can
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5 conpositions of the invention conprising nethyl salicylate and nmenthol,
suitable anounts are 5-30% by wei ght of nethyl salicylate and 2-20% by
wei ght ofwomnbd@Bs Anounts outside these ranges can al soPog/usezimb7 i n
particul ar situations, An enbodi nent of the invention is a conposition

sui tabl e for PEfeicRRplepmiay anaigesia pheninglndedip 2 gAmpppiqne thsrpresgith as an

aerosol, a Sﬂfv@ﬁtion&l@bﬁfﬂcﬂﬁ?iﬁmh@q@%&h‘ﬁhs%p@ovié@eaﬁmsetﬁh%—%ﬁbl y, such an
applicator provides fixed or variable netered dose application, as

exenpl i fied ByRlepsidhal Feraplamenis Bedongst-ten, systpinedianstassigyndenter ed dose punp.
or a manual RlahRh ORGP SRR CORS ikl UGG RN apPl | cation i s

nmost preferably performed by neans of a topic se aerosol

conbi ned Wi t hompgsitiges ozhe invensionlcemgtising et sehiclag etdmentbad cuitatilel y cont r ol
the anmount apgd/ Wb L he gl apphiad.. The shroud can hel p
control the glg g‘?lgsn%rgsglfa l70t e\mﬁl %tzo?ﬁe}leh?y?%a?ﬁgﬁﬁtg ag‘glhr%s%abyf%%%@iogﬂmllﬁgﬁ can

al t er nat i vel ywipentaohisile desdsangmans aled bausshd departiatar simatibie | i ke. Anot her
function of the S‘Qrou

0 O&.s to fgl{%close t he treatted areig f tfl.e skin in order
to prevent or |irAit BEUHEEISALS RYFEYGHS B SERPRF LRIt %%’6@?1? 8P ®Br ef erabl y
the area of skippy meadsiofan agflicaedsudly ad sienesdRbOH Sprap, aubiptabk,ladrlsh ofhr cul ar in
shape. Tr11 20 %ng?%si ion ga% b?, ropel | e 'bé a p_unP- pack_or nore
preferabl§ b§™ raply. sughp WIC%P aYiflesfixed e bergblegnaisred €es&r bon or

hydr of | uor oc agphesion] &pethgified BYialth Q8N dose AblobAUSstRsh AforsCRAERRA adiOXi de or

an ether, for exanple dinethyl ether. In a particul ar enbodi nent, a cream

paste, gel, BVRR fehanyabmpisisddesepimps ficcordiigie diis rabpdinent papicatiemisi on

CONpri ses  aspdsighdfBrably HeRerhica by SRR e toflcad WEREELERe acrod] EortbinedGilY !
p- di met hyl am no?g!nzoat?g) octyl ydi nmet hyl ° ?ABA or Pad? &rlree{t e 0(3 HE' sui tabl e

amount of s uBhacRaks ASEAleBIYd M hishetogvsp Gssuratelsi cprsrol theGoupkastlier abl y 2-8% by
wei ght. h9 t fiforRip ofhaask a%)ﬂ?eds HRS G a‘ﬁ%@lp*}%}{ﬁoﬁhedd{@[mcfe%?ﬁl% ngpads 2
sunscreen (i.e., rotectant” agai nst sunburn-or other ultraviolet injury to
skin) and pefr@dhe sbin, e fimsfierthat 30 aftgnativily beaklietddy n@@Ks of 4 sphicbberor y dr ug
or Prodrugd. WK fid ol BunBlio QR ibulaSs foenBBARIDLSE SLEG Ol 1 1 €T O
pain and/or intlammation arising fromsuch Tnjury, "a corrp05|et| nof this
enbodi ment cendetie preypeor Hmlitgbousrefhatk anGdrilos af thy compesitidny Prefahbly itegr edi ent s

B T
t hat t he2@osagepofitiommagnhe pepeliEgibynegimpeathat molerderply bg st sfahes the skin
0 el ver, Sube SBYLACALL b SLREtS o AR Sl SR SRl 91 1
nitrous oxide, carbon dioxide or an ether, for example dimethyl ether.
In a particular embodiment, a cream, paste, gel, ointment, lotion or aerosol
composition of the invention comprises as a skin permeation enhancer a sunscreen,
25  e.g., octyl p-dimethylaminobenzoate (octyl dimethyl PABA or Padimate O). A
suitable amount of such a sunscreen in the composition is 1-10%, preferably 2-8%, by
weight.
In this embodiment the sunscreen can have a dual function as a sunscreen (i.e.,
protectant against sunburn or other ultraviolet injury to skin) and permeation enhancer
30  for the selective COX-2 inhibitory drug or prodrug. Where the drug or prodrug is to
be administered for relief of pain and/or inflammation arising from such injury, a
composition of this embodiment can be especially useful. Optionally other typical

ingredients of sunscreen preparations can be included, such as titanium dioxide.
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and articular organs and tissues while maintaining systemc |evels of the
drug not 5 greatly in excess of a mninumtherapeutically effective |evel.
Thus pharweoewtd4aml conpositions as descri bed above can IreTaser11067 ef f ect
targeted delivery of a selective COX-2 inhibitory drug to an external or
internal site of papwicalagfesturd oiftheprasent ipventian & thay ) desage fageerndieng to a

t herapeutic : | i Ny I ereinis
topi cal 1y ador ot & ad 15 KRR e REATRARN s SR PRV LABNIET Y 2t 10
a | ocus over bmpury obthe gdjerto earget gite hreh g§ ¢dayialy dérmal sulicotanequls) rawsaalar on.

Phar maceutical. ¢ ositions,as d ri bed .above can.also.he used to effect
system c treg%drr‘ﬁérﬁg}f%rfor%a ngﬁ%} tésg%eS%?@Fr%angal%ﬁ-sgstennélaileé’? sz(fi) f &es%u & . Accordi ng
to a thefapethilcinmetdsodf omitilhemithergriiiaily effeq@ivalaval eilhus phdrmaeafasi t i on as

provided herein is admnistered transdermal ref erabl ont acti ng
Phe. Conpos: t FUMPIRIEHE SAcaie 166 FALR Trenfo iiinet o e oY o eeBrae t han
about 400 cn20OX-Dimitifoey draf td MmexapQy er MRMRY 6ife of PR @0PRSlink@RoRmeor di ng to
a first enbodinment is _a dermally deliverable pharmaceutical conposition
conpri si ng asubistkragretdingtofghsipreltis weihrd oble intyeRtiqma pepRestiton sy | y

accept abl e cafofided hdBatis EPIERIY SBfnidere@4o B sHR BRRNE b fe %g)@gﬂ,?rqfefﬁﬂg Lein the

t herapeutic agq%nt conpri ses at |east one 20 selective. i nhi bitory drug
or prodr&@ tA&ECBYPVEryngG oRAdREPHothRsite 9fpHB pRd/oHnflEnmp s a skin perneation

rate of the ther gl &.a98 MmmsidofdaldeGGiba aﬁ&e%Mls@B@ﬂsp& lo@recPy @

reference solution of the therapeutic agent in 70% aqueous et hanol,

pref erabl y asysteatietreftmpgitol B suhiect hattingbeUXK-2 Dedigied dondes  Agrordingge ef er abl y
not |ess tha : ' ‘s .hods, the
conposition glggag%%cr?gg?%d %géegg%ﬁggx&%‘gﬁéarrar%lﬁ{&ﬂ?&ggégé% ﬂqg%g’l }{%Eeryabl e
phar maceut i c#ladmongersd trthndemphpmrsieraglydy comeetmgeahe ¢ampogiting wiblkubicki zed in a

phar meceyl | gl Ly, SGEERMADL &, GALEL B LORY 4GP | SeS @ €26 monohydri ¢
al cohol , “wherein the th rapetti c agen‘i’ conpri ses at |east one selective
COX- 2 i nhi bi tory Hreitgeraf therabdveugethdisr doto@pebition apeediegto @firse concentrati on

30 in the carr 'he . oft .abﬁ(yt @%2) g‘i t ob]?bgut 403% rf%/ m. .Ln either of the above
net hods, the™® ?’f{%gr? £ HATRERL IR VHGO I ShamaRsigel MBS MPISNg 2 der nal | y
del i ver abl e phapomiceigtntcahbiligsin aiphhirgcQtio ftép@able calite Hap esthprseagent
solubilized in a t}%rrrace tically acceptable carrier, that conprises a 22 WO
02/ 096435 PCEH RO IBBHCOh SPeTFh D JHFRELS AESHSPPHARSALIRTOME ¢ hor apeut i C
agent coppri sa&tvVaCAXCD KihibiBRMreE ofprodts @ thetof, lah@ vkinaRélcdnspopiiiegent at a
concentration _in the carrier of about 0.5 to about .
exhibits a skin permeation rate of the therapeutic agent at least equal to that exhibited
by a reference solution of the therapeutic agent in 70% aqueous ethanol, preferably a
rate of not less than about 10 p,g/cmz.day, more preferably not less than about 50
pg/em®.day.
25 In either of the above methods, the composition according to a second
embodiment is a dermally deliverable pharmaceutical composition comprising a
therapeutic agent solubilized in a pharmaceutically acceptable carrier that comprises a
C,.¢ monohydric alcohol, wherein the therapeutic agent comprises at least one
selective COX-2 inhibitory drug or prodrug thereof and is present at a concentration
30  in the carrier of about 12.5 to about 400 mg/ml.
In either of the above methods, the composition according to a third
embodiment is a dermally deliverable pharmaceutical composition comprising a

therapeutic agent solubilized in a pharmaceutically acceptable carrier that comprises a
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400 ng/ m . Therapeutic nmethods and conpositions of the invention are useful
intreatnment 5 and prevention of a very w de range of disorders nedi ated
by COX-2,wobrelgrdshg but not restricted to disorders char &Crarsizensby

i nfl ammation, pain _and/or fever. Such conpositions are especially useful
as anti-inf| SeeEepshydegalaehol, vdiseein the therppeptcasaptinompgsesapidasanit and/ogiat h t he

addi ti onal ba%amgtthaéof*aamsqgesat%at:afeam 'nxn @aécélﬂ§Mflaboa'o%eto§B£Lﬁct s than

conpositions of conventional non-sterol anti-inflammatory drugs (NSAI Ds)
10 that | ack4@dmekmli vity for COX-2 over COX— . In particular, corrp03| tions

of the \nventi onriyae, fEAURSH AALSRAR onl O SRLARIILETLRRT il 1 and

gastroi ntesti nal I'tatron inc upper gastrol Cération
and bl eedp ngand meventdn piot eny wade rarfgoof d:etmaérs siediatedftly 80 X-2sinchdiag bneduct i on

in renal function.leadi uid.retent exac atio

hyper t ensi on /& ﬁcé%cgt & %% dtgfs %‘ﬁra%tfaré g tlﬁn?‘% Of‘h%aluh%ﬁdﬁojl%?vﬁﬁlﬁ Bl on of 15
pl at el et funecdmmBitioandte paesially ysetul h@ﬁﬁﬁllﬂﬂﬁknﬂlbio}y dgents Osubl e igeredfleiima at t acks
i iri ri son with conpositions

in aspirin- i.tive asth tlcsu e

of conventi oPFgé}“% RI%AY‘E%% Onélol??ﬁ?)[létl"ﬁ%‘ﬁgg %gm?F?éﬁVllR?é i sigegttects

parti cul ar | ythds ebposafonabf cdhi @bl hM@steio%a@ RnhinfR Ry Hapd BsAey € such
NSAI Ds are contraindi cated, for exa patients wth peptic ulcers,

gastriti &0 rog lagkeseles Hyibt fof pQX'%PY?é@X \]/ehb?ﬂf‘i“’c“il%’ cogippgtipnscfithet i s 20 or

W th a recurnohiodingireducell pdRsdal fir %ﬁﬁ%ﬁdt«gbﬁhallt@)ﬁ&%d ggﬁﬁﬁﬂt&'tlﬂaleSt i nal
bl eedi ng, coagul ati on di sorders including anem a “such

hypopr ot hr onditaEeR BCluHBEEpPAT|ISRYrogiestipal fiaerabipe el Hgﬂdm&atﬂd@mﬂ polendH ey
di sease; or foql &l él@é@fﬁec@ asrr&lugt%ngﬁ éﬁapfunpt%n' Iez?ﬁxfg to tﬂ"iﬁ(ci 188ntion and

anti coagul ants. Cont enpl ate conpositions are us to treat a variety of
arthritic di eecebation of hgporiapdiend radgcddieteeiom bldedingaithes mciudmmmbmdn efthritis,

spondyl 04 t hélQB?eE mn@t?on gxﬁ’d‘éﬁ&ésm fa tl%k:'SéI‘Ieh b111 t%%)cﬂl tﬁntna RtackYi 1§ta§ l upus

eryt hemat osus and | uveni art corrp05| ions are u in
treat ment of Seastlmthmfrtmnmbjﬂttai, y cmapmisomaﬁth ccrnp.tlSSpIE),nS pf mleenmohzabor

tendinitis, al | c neuriti torre VII’ ectivity,
apopt osi s i ncsAgb ﬁﬂf\cﬁ)lln chulé)élﬁog%opv%ﬁ;qma ﬁ%%g%@ ar”&. &‘33%%’330

i ncl udi ng hepaionvanspnss Nsmf[DeiNhhedudtxdﬂﬂnms(amco&umhdlaﬁecpf@fdxaﬁpls in eczemy,
acne, burns,  derma ultraviolet radjatio i,.ncl.udj ng
sunburn, andPP5EP Wd{S‘é’FB?‘i @%ers’|gﬁsft’i‘tasm¥f‘&lcin6]nerﬁt‘?iléllsﬂﬂ?eﬁadw?ngl SoftivVFHFHY

opht hal e SoI it a/resmedsm aﬁtoﬁ}&bfag’aaﬁdmtsw’n@lﬂésyor@fgast’r&ﬁfe@lﬁial Vedny, ger y. 23 WO
02/ 096435 PCT/ US02/ % Sucg ositi on are useful to treat

gast roi nt est cRRgHationdsqr %ﬁgoc]él j0g angnia such as ypoprothrombinemia, hemophilia or

other bleeding problems; kidney disease; or in patients prior to surgery or patients
taking anticoagulants.

Contemplated compositions are useful to treat a variety of arthritic disorders,

25  including but not limited to rheumatoid arthritis, spondyloarthropathies, gouty
arthritis, osteoarthritis, systemic lupus erythematosus and juvenile arthritis.

Such compositions are useful in treatment of asthma, bronchitis, menstrual
cramps, preterm labor, tendinitis, bursitis, allergic neuritis, cytomegalovirus
infectivity, apoptosis including HIV-induced apoptosis, lumbago, liver disease

30  including hepatitis, skin-related conditions such as psoriasis, eczema, acne, burns,
dermatitis and ultraviolet radiation damage including sunburn, and post-operative
inflammation including the following ophthalmic surgery such as cataract surgery or

refractive surgery.
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i nfl ammat ory bowel disease, Crohn's disease, gastritis, irritable bowel
syndrone and ulcerative colitis. Such conpositions are useful in treating
i nf | anmatworn2iops4sich di seases as 5 m grai ne headaches, p@CIrarsveriost s
nodosa, thyroiditigs, aplastic anem_ a, Hodgkin's disease, sclerodona,
rheumatic fever, lsi}f)lbcqpmﬂ?ﬁlé‘B‘éstaé%‘}seﬂJéEﬂ%%@HP@FW%E‘P‘P@F@GF%@% i ncl udi ng
myast heni a griadnsmatefy JodeBibdasd, CHiESRARBask Nk iwidik NEHickBHL bW Sy EdEL 4% S

sarcoi dosi s, nephrotic syndronme, Behcet's syndrone, polynyositis,
gingivitis, USHVEEPEIS- hypersensitivity, swelling occurring after injury
including brain e YRCAL fedly 1 ] e i h
conpositions are. (§§£ei?cuolnﬁgrsﬁ%‘r eat %ﬂ{l ldo?&gg%{nﬁgpﬁﬁgo%ﬁs%%élge,ase?égh as
retinitis? comgminethicodaches, pariettéritispatose abyroidites, tplastic aserhiay Hodpiinsphobi a, and
of acute inj uE t y i gsitions are usefyl in

treat nent of %E)S\é Sﬁb%ée&%%ln%f ﬁjgnlilr%?#gﬁr’%ﬁ%ﬁ%g% S’lr*gu{oﬁéuts‘:@?%%ﬁ%g’f g‘&ea\ﬁft h viral
i nfections anmutlednsg ingasttiebiagsivis, whiteimatter isagse iedalind malfipeuchross, t hat

associ ated wi Qst.eopqrosi s. . Suc onpositions are useful for treatnent of
certain cent rssaJI1COI§85fl§735@1r°st§/cssty3%°m8’ir§eg‘f;‘%gF%“,dtr@ﬁ%WOQ?YSSPf’igWV‘%Wenti as

i ncl udi ng Al abgliriisy hypedeisabig, swelling ooCGa itenin; @ inchitih L8Rk kddmd)er vous
systemd ge resylti fro troke, 20 ischema and trauma. The term
"treatne Eﬂ RO 1ahs§%gm, an%)ﬁ’f' ® includes partial or total inhibition of

denentias, incl udBugh AupbsitioRrarsusdis BARRMAASCHPhaISE MRBIed sudiikt i - infarct
denentia, pre-senile denentia, alcoholic denentia and senile denentia. Such

conposi t i ons THPE S SEFIACTYIHS.TFInQpaRiRT, u¥sitia oPdarghetaphelit.apd of scatspiinet or v
di stress synes @Beye R0t oxi n shock syndrone and |iver disease. 25 Such
conpositions are used in treatnment of pain, including but not limted to
post oper ati ve pai RUChFORPAFitipnsiare usaiub eaimephpfipulmertrpaiflammation, siahgsf r om
cancer. her uRxadBlifted WHENirAQRNRARNE hxﬂﬂ,ﬁlsl"i’cr orbSE hHd inf ¥ ;eglnlﬁﬁzm fon BRI N,
fever and inflammation in a variety o conéltlons iner udi g rheumatic
fever, infl uéiseassegietedwiibpstgénoessisi nf ections including common cold, | ow

back and neck pai §,.j t ache 0 _spraips and
strains, nyositis, ucngc)lér I g?%ﬁsggesuﬁgé\gfﬁ?ggﬁﬁs?tﬁ??% |a§1} Ceinrt{% “L?aY"ﬁE,SYrS et oi d
arthritis, déiernersatiches ¢afical danedasiesiudiog Abaintelns dis¢sy,, gout and

Sk 95410 SR JWSEO B0 1 STl g s
i nf | ammaf oniscldeit edd rA4nANTHE 24r09 G B e MCTH 1HEPRdnf Obntext includes partial or
total inhibition of dementias, including Alzheimer's disease, vascular dementia, multi-
infarct dementia, pre-senile dementia, alcoholic dementia and senile dementia.
Such compositions are useful in treatment of allergic rhinitis, respiratory
distress syndrome, endotoxin shock syndrome and liver disease.
25 Such compositions are used in treatment of pain, including but not limited to
postoperative pain, dental pain, muscular pain, and pain resulting from cancer. For
example, such compositions are useful for relief of pain, fever and inflammation in a
variety of conditions including rheumatic fever, influenza and other viral infections
including common cold, low back and neck pain, dysmenorrhea, headache, toothache,
30  sprains and strains, myositis, neuralgia, synovitis, arthritis, including rheumatoid
arthritis, degenerative joint diseases (osteoarthritis), gout and ankylosing spondylitis,

bursitis, burns, and trauma following surgical and dental procedures.

Such compositions are useful for treating and preventing inflammation-related
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cardi ovascul ar disorders, including vascul ar di seases, coronary artery

di sease, aneurysm vascular rejection, arteriosclerosis, atherosclerosis

i ncl udi ngwoardd@ss transpl ant at heroscl erosis, nyocardi al PCaftsoz1ioen,
enbolism stroke, thronmbosis including venous thronbosis, angina including
unst abl e angF#fdiovessplandisgrdep.degheding Yaseuladinsedepeordramtasteryadiseased uc ed

! nf | ammat | Onaﬁéﬁ?}sHﬂ'v&gulg‘ﬁ'}e ; SH, Qr'térﬂ)géi&%gs a'tﬂg'#]s@l%fs!i&rﬁfdhy (fa?cliad nduced

i nflanmation, and I nflanmation associated with surgica rocedures such as
vascul ar gr atensplni aibérostlanepis oyyosradigl infatctioy, emholiss, snoke drgmbosis

revascul ari zat [: | ng angi opl.astv.. stent placenent,

endart er ect oﬂni/c?u(aﬂl(ﬁgweg(ﬁﬁgwoﬁ%\c}%g%l\}%gdplP glt‘:l glcri\g r ggabﬁ%%/ﬁ@én\l/al’ %Ogroréarrfgrrgﬂ%es, vei ns and
capi | | ari &s. iffRmSwcibn,denpodiitdweadinfremasaf intluding Chbatydanihdatd

angi ogenesi s-rel at ed di.sgrﬂ?era.itﬁ a_subj gct for, exanal e.to inhibjt tunor
angi ogenesi s "TSTERUIEEIBLINFSH NP aignnf mtlamnyation asgrated with sygieak 4

i ncl udi ng nepastdsdssuclop bRt sGadludinn eirbhBy sridi Blpasssurgepy,neal graft
rejection, ocul ar. negvascul ari zation, retinal neovascul ari zation includi ng
neovascul ari FPIBRIFHIP R RGPHPEIPYNS P EEE SR PlfeRER: $Hartaes AiBpat hy,
macul ar 15 degenaliaidsRe prdcedr@ itviahg dddie@RbASs had ahpdliageQvascul ar gl aucons;
ul cerative diseases such as gastric ulcer; pathological, but )

non- nal i gRant, codrshicrBIResikes Breaseiuhineamcahefsngiogenesigirelated Aiserders i

hemangi onas, a@ﬁ\:géc%ffbp&‘aﬁ%le% idhiiR: BASCRIFRIRSs. 30ch @o\ﬁ%%giﬂbﬁsrar@%fﬂ% s of
bone; and disorders of the fenale reproductive system such as

endonet ri osi Featmgntf @ponizsinp tis|uding mptastasisippiithalmelpgiedl eonditiens seahtas of

pr e- cancerou 3 c - r at.0si . lons are
Ceer ul i pr cvany Earsioo e o Sedl ool e AT BRS¢
tunors and neepkseylagizitivel fodiwins mpop baiwfegtiom disbetistetisipgthyf macubxanpl e in

col orect C . i cer ithelial cell-derived

neopl asi gk 258 g%r? ?1(2{ ?éerill% le%gl?gﬁlﬁglﬁ%? ngdurgﬁ%og'gulgra%q g cot8 llﬂcecréét%vg idhsg?rsg?

adenocar ci noswch ag gastmionlnereptthabegical, banmarmaignhntasonditioncaches , nmout h cancer,
esophageal c ncer sarspa,llC g.owel ancer. . storrachf.cance?th col OF cancer, liver
cancer, bl addePAglans nclsding friyliicignapiomgs, apgiofibroma of the nasopharyiX . oncer |

| ung cancer, ald sasiula asaedis ofdone) a6A g @iders U the dsmalel tprodustivedldtem aith basal
cell cancers, prostate cancer, renal cell carcinoma, and other known
cancers 30 t ARPIEPPEOFSepithelial cells throughout the body. Neopl asias for
whi ch conposi t i onsuchfcompbgtidnd \weNistfaNinakersaanée oPpralcafbeldhs BRedRad, bichul arly
useful are gastrointestinal cancer, Barrett's esophagus, |iver cancer,

bl adder cancé??“%‘ﬁﬁ‘@?é%ﬂs'rc cancer, ovarian cancer, prostate cancer,

cervical cancer, $uRGoRPBHSIs al BASI inGANVEeRiond BehtmKhAnE AR Aton cPWEMgr S
and malignant tumors and neoplasia including neoplasia in metastasis, for example in
colorectal cancer, brain cancer, bone cancer, epithelial cell-derived neoplasia

25  (epithelial carcinoma) such as basal cell carcinoma, adenocarcinoma, gastrointestinal
cancer such as lip cancer, mouth cancer, esophageal cancer, small bowel cancer,
stomach cancer, colon cancer, liver cancer, bladder cancer, pancreas cancer, ovary
cancer, cervical cancer, lung cancer, breast cancer, skin cancer such as squamous cell
and basal cell cancers, prostate cancer, renal cell carcinoma, and other known cancers

30 thateffect epithelial cells throughout the body. Neoplasias for which compositions of
the invention are contemplated to be particularly useful are gastrointestinal cancer,
Barrett's esophagus, liver cancer, bladder cancer, pancreatic cancer, ovarian cancer,

prostate cancer, cervical cancer, lung cancer, breast cancer and skin cancer. Such
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WD 02/ 096435 PCT/ US02/ 17067 conpositions can also be used to treat
fibrosis that occurs with radiation therapy. Such conpositions can be used
to treat wWOpmeed43s havi ng adenomat ous pol yps, including trezaset1tetam |ial

adenomat ous polyposis (F Additjonally, such conposjtions can be used
to prevent pocl%y o i ?gllr:)r)nb?\‘ésel h %‘?ﬂt ?lg?‘%? that O?quﬁwlg‘?raéﬁﬁm BeRBY-e

parti cul arly,Sucheomposiisis tindieusedio teat 4sR6:s havihg ShomMbus pYlgpsent i on and

i nhibition of, aIc(if.aI | ent i E nouai €E| anoma, actinic_keratoses,

adenocar ci norB 4R fgrgt tf’é‘l‘}i‘ adeopiaiymRClyRRIESENR)- AddEvensty cuetn,
adenosquanUsofRb&tifatan b&sdell @CMEVent pbIYFDESm fRAHid IR phfen ARGk G p NONE,
basal cell_carcinoma, breast cancer, bronchial gland carcinoma, capillary
hemangi on®, car ci AEYTESIEHRRY, ths<ampesitionscan be pwdn rethenteprgiention and

chol angi ocar GhiIBMn of RANKRAERLEATRan G LR PLEXUIBARCIIE. Honoig
carcinoma, clear cell carcinoma, cutaneous T-ce I'ynphoma (nycosi' s

f ungoi des), C¥§i B adegpmpl adendsarcomy iaderengindensedrecisdmustrayoe |
endonetri al ' ' omal_sarco endonetrioid
adenocar ci no%@&res’ggen gﬁnoﬁg@&g%%};é?%Sg}s%hac%fnoo?& (g)rg?s taneeh, RyRdid oy con,

fi brol anel | argladrcewimemaf gpilaryrietubgivma Scatyipedsp basinesaragan] caveas®, ger m cel |

tunors, i ohy| . ucagonoma henmangi obl ast ong,, hemangj oendot hel i om,
henangi o%wlg, %3%3{’%? J(;:EE% e(r)llglﬁ%, A 8h°n§’iaﬁ’8%8?}ﬁ?vSE?%O?RB@&&R?B&P{H&|°5r

car ci noma, i rawinonandearicell caepirhd)ehiaddous Pajelldghshomal (Hyessaubdifdespl  squanous

cell neopl asia c'}nvasi ve.squanous,ce carcinoma, Kapaosi's sarcoma, |arge

| |
cel | carci nofd A48y By SPEPEGIH" SPIFETRR SIHuE TUgIos SHAReiHAdyPoplasia) | gnant

mel anoma, malehdpiadttialresohlelco@h, eﬁlﬂﬁﬁétﬁoidrﬁﬁ&&lu@ﬁbfi‘iﬁ,té@@i‘?dymoma,
medul | oepi t hel i oma,, mel anoma, _ nenj n%i oma, nesot hel i ona, ~mucoepi der noi d

carci nona, n&RSHPKARgINRAtasis FWBE s SHEP R fibselamelia sar deamiocabinditlanr el anona,

oat cel l15camgpdiplada, gakitigae REO&I 1iBrs, ARbBORAHACAIBwoRMR, | | ary serous
adenocarci noma, pineal tunors, pituitary tunors, plasmacytoma,
pseudosar cond ™t pRIaFYe. Beaagnsadothalioma phamagsiomachepelicasienoms, denatiobl ast ona,

rhabdonyosar @%Iﬁmafv@fsgmoce?ﬁrai?bb?ciﬁ@iﬁ&,iiﬁk%%ma,%’fpaletitlﬁﬁgll ne @5&% homa, soft
t1ssue carcinonmm, somatostatin-secreting tunor, squanbus ar ¢i noma,

squarous cel MtergpigicHalpguanqup selkrpopasip dpvasive siwrorms cellpesifioned, Kapssigs eadi ng
mel anona, undifdes enbd g [ 1 venr ucous carci nonm,
LSOk, ARl DR R SRR R HSLIUECL

vi pora, well differentiated carcin r.
conposi t Bns makiEpast melsporna, anpdigopnt i sksdiabmootshmetigbblastomat r act i on by

i nhibiting syp I f cOo i anoi ds..and hence.can. be of use in
treat nent of g?ﬁgﬁ%@? ﬁl(e‘ih@&%r?ogﬁn%bﬁlrngéﬁéébl?]?sog?{lﬂ% 1%‘??86%8?{118’6%hi | -rel ated
di sorders. Theymamsmeuwtgstbmaafeuwgitﬁedial adendce@iony, iwdnkr neksoparoht cul arly

I n post nenOp@éifé’aalrciM\ang r3>ligclxiegdrbglioma, osteosarcoma, papillary serous adenocarcinoma,

pineal tumors, pituitary tumors, plasmacytoma, pseudosarcoma, pulmonary blastoma,

25  renal cell carcinoma, retinoblastoma, rhabdomyosarcoma, sarcoma, serous carcinoma,
small cell carcinoma, soft tissue carcinoma, somatostatin-secreting tumor, squamous
carcinoma, squamous cell carcinoma, submesothelial carcinoma, superficial spreading
melanoma, undifferentiated carcinoma, uveal melanoma, verrucous carcinoma,
vipoma, well differentiated carcinoma and Wilm’s tumor.

30 Such compositions inhibit prostanoid-induced smooth muscle contraction by
inhibiting synthesis of contractile prostanoids and hence can be of use in treatment of
dysmenorrhea, premature labor, asthma and eosinophil-related disorders. They also

can be of use for decreasing bone loss particularly in postmenopausal women (i.e.,
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26 WO 02/ 096435 PCT/ US02/ 17067 treatnment of osteoporosis), and for
treatnent of glaucoma. Preferred uses for conpositions of the invention are
for treatwene/oof43srheumatoid arthritis and osteoarthriti spcrarsopaion?
managenent generally (particularly post-oral surgery pain, post-general
surgery pai niregineat.oppsteapoendish a8dife destmsali o glageeing acute flares of

osteoarthritls). bl GXe RN AMpARI AL B ol RRMREIR AGd M gral ne,
S Ig or Cﬁ

for treatnment of Al zheil ner ease, an ol 'on cancer chenoprevention.
Topi cal appl feamiioid agthritis awimstesttirisis, fof paimmanagematti generaliyn(poticelspeci al | y
useful int 1 y. Ki ermal. di sorder having an_inflammatory
conponent, Sﬁ’ﬁ‘z@}rﬁ% P%ﬁ’aﬁ# é Q%S%I %l’lg eirgﬁaérﬁ‘tpogror%ro gﬁ%?ulr%egéﬁ%lfl’ aL|“%cl udi ng
scar fornati emteafiaesldy oktedbatiitis), fongreabigivniand tresdhineng df bieadsclendd sodraine,danage,

for exanpl e sunburn i.nkles, ..etc. h conpositjons can.be used to treat
| nf | anmat | oni¥ GSHEENS AAHRG S AFRE: SPaPr g Ao ChFREES ORI ng i t hout
limtation those T@iseshphiyatithlofh cohf@RFADS tRGhHdliRTcanMR eBRSiailNhiREHT ONS

(e.g., cold sores, genital herpes), . shingles and chicken pox. O her
| esions or i ’r’i‘jWF@%&W@@@W%Q&SOR??H‘%@%PP adleaEapty FOSRME e onposi t i ons

include 15 pHBSHEMRAIERLRSioh I8G4RAT 88 prelEicidnt, iIRMRERPSR} Idr8k@hiyg activity
inthe epiderms, mliria, psoriasis, eczemn, acne, dermatitis, itching,
warts antf r okHesdn andlehinglydips Brms aprssolas dpmagesior pxample supbwnpwanklesy processes

after surgicgl 9&&%&@@5@&&&@9&@% GO MRhinfmatiBf ggﬂgﬁ g&n%ﬁeﬁf chem cal

peel s, |aser treatner dermabrasion, face lifts, eye surgefy, etc. 20
Besi des bei ngkimigrigs ifchidingurihout limaistion mhose eayaqydsi titabdiscasss indledingivent i on are

al so usef ul i - O el i ~exehic ani mal s,
Farm " ant ol SabotRERIOR Y, Jol ARkt @l ne AP ARLAE B0 Rt BT ™ Vo
parti cul ar| ylesiosoerpuisiitsitothe skin thitean by/esatddorithesueh cyefasitionpincluéd er i nary

bresent | SonpBErLash iRl BRI R b atdt 3 IS B it o1 do” ana
ot her anal gepdodissis, ecremadicng deanatiois,ichagal gesind sgsadda. Sede@ingiosidtdsagoni st s,

Kappa receptor  antagonists, non-narcotic. (i.e. non-addjctive).anal gesics,
nonoamni ne upfaé'katlasor}imﬁ Frﬁth%P§,pr%?§%Sﬁ%%fl%ﬁéurrgléé‘lﬂr%‘iefi?fas’éfbcglﬁit“ég, CogBHifabi noi d
derivati ves, pibudatntea nadh a8 chditiag) po¢ls tisser @uhak | daimablasicaC 2pé Bfts, aydlidgoni st s and

sodi um channel bl ockers, anong 30 others. Preferred conbination therapies
conpri se useSB¥h %onposition of the invention with one or nore conpounds

sel ect ed2(¢ r om aceBdsple€beéfg usBfid PR thasbh treateRCEnHTEHORAT R Gvek€ibalare
acet am nopher?l’so l?s%ﬁltl oqivre]t%rsix?elr}(l) !tréatraﬁ(ér?tto%rc]grlni g i 1 tic animals, f
panion animals, exotic animals, farm
animals, and the like, particularly mammals including rodents. More particularly,
compositions of the invention are useful for veterinary treatment of COX-2 mediated
disorders in horses, dogs and cats.

25 The present compositions can be used in combination therapies with opioids
and other analgesics, including narcotic analgesics, Mu receptor antagonists, Kappa
receptor antagonists, non-narcotic (i.e. non-addictive) analgesics, monoamine uptake
inhibitors, adenosine regulating agents, cannabinoid derivatives, Substance P
antagonists, neurokinin-1 receptor antagonists and sodium channel blockers, among

30  others. Preferred combination therapies comprise use of a composition of the
invention with one or more compounds selected from aceclofenac, acemetacin,

g-acetamidocaproic acid, acetaminophen, acetaminosalol, acetanilide,

acetylsalicylsalicylic acid, S-adenosylmethionine, alclofenac, alfentanil, allylprodine,
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acetylsalicylsalicylic acid, S adenosyl nethionine, alclofenac, alfentanil,
al lyl prodi ne, 27 WD 02/ 096435 PCT/ US02/ 17067 al m noprofen, al oxiprin,

al phapr odwoe2/0gd48ari num bi s(acetyl salicylate), anfenac, PCT/US02/17067

am nochl ort henoxazi n, 3-ani no-4- hydroxybutyric acid, 2-am no-4-picoline,

ami nopr opy! oﬁlml%ﬂmf@wWWém ﬁﬁliaﬁéldl“}eﬂ@umﬁ‘fﬁ*ﬁ’&ﬁ(éﬁﬁﬁ%ﬂllﬂ:@ﬁ?b?@fenﬁp| roxi cam

ant ol metin gEAGIEhio@thb ek inds! 'ﬁﬁmnoailh%'cﬁxﬂb@@nc aah) :pa(rﬁineex sigdiey! ate,
antraf eni ne, apazone, 5 aspl rin sal‘azi'de, bendazac, benoryl at e,

benoxapr of enamb?@Pr@leplemlmwnn%észam &T@morbemﬁylliqrtﬂtqa hmnEOXltﬁ@I beri ne,
ber mopr of en, xfd%hét{na%'ac‘}l? ami’erf&h%a&‘?ﬂﬁgllin ,aﬁgg%ee&ﬁ%a@ a%? e %%E%' ! de
yl'Ic aci bronosarli geni n,

5-bronpsalic adetate cetin, ucI XI C ‘aci
bucol one, 5 buhgxanbdsaldnideaindazac, meyélltﬂ;bqnfmbcmofemheazmparyipn but i buf en

car prof en. - cBrEaaie EREAPRERIAG i B PHERTER B T HEGR oyl at o

cinc hophen biokniemat q:cbrnmomemtmldcﬂ broﬁioBadﬂﬂ&Cam&dc@ﬁ&t amhmsalfgbmﬂ,l t azene,
i Xi cl ove, . caodei codei ne

cl oni xi n, ira ... codei ne neth br o

Chosphar e,  cBuEeuaEie 450, BERGRr BTG CrE T NSNS SBROBN e,
dexoxadrol , BamufaBitaPhaR], clematiconlsaklydid) cabhiitepingi aiviieRac,
dlfenanlzole dlfenplranlde di fluni sal, dihydrocodeine, 15

di hydr océflei FrsPReTeanrsakEk ChloEbUEpely el eTtHSPOAF R echoline e ats ainehPRIGH
acetyl sal i cylighgiacifl] dﬁ%ﬂﬁd&ld& denddi a‘sﬁbﬁaﬁ aHitazedt S di¥h LD MR Re,

di oxaphetyl butyr ate, Eanone yrocetyl, dipyrone, ditazol,
dr oxi cam enmqea}zm?éeme @Fﬂhé %Fﬁmtdea%qdﬁme eposphaie cadeirgsulfaiecdrepsopastider cept

etersal ate, ghhanzad 48 heRb A8 Saex ELNMATRNE: di id
et hyl met hyl t hi anbutene et P{Q mor phi ne, eetxocfh%c 2028%136 enanat e,

etoni t azene, dlél@@@ﬁ@ Idlfeliaemml%defenﬁl@nb@ﬁ diflunisdnghyslzocodeive.d, f endos al ,
fenopr of &5 g&rggb;é%:moxfle Egltol 9&?6’ dih?@xroﬂ’g me dlpfupl rﬁﬁﬁe ntnl oct af eni ne,

flufenam c aci unoxapr uore f I uproquazone,
f 1 ur bi prof enacechQéab,,dngmadnl,cdlmamedt,ancgl @menhy}ﬂaamgitcrmadnek@hetm gl ycol

sal i cyl ate, gul'l ra%gérflﬁlpl%g dne c}/g}ggce (ﬂg\éron%/glrtagzg ;aﬂp(%g%lr g{lé&irl eypet hi di ne,

i buf enac, i bupro ﬂdonethaC|n
i ndopr of en, éenfédaimi¢ asd epmblerdpmzkscme, EOperteofeazalans cthesaiadiol

i somet hadone, i soni xin.. | soxepac, i L C ket OE‘H ﬁone 9§< t opr of en,
cetorol ac,  BUPEBCEBRENSFERS St Bhab oot T 3OSt ant ,
| of ent anpé, ét@faaazlﬁdtacetomthma@&gmmfelbmmﬂa’n@ﬁfem feﬂc}/&idh@mﬁf@td&slaﬁ alicylate,
magnesi um ac | i c )é mecl of enam_c aci d, ma%Fé c aci d, neperidine,
mept azi nol , ot ) e RALEE, G IO TR HABE IO S RBIR oY P B 438,
met i azinic aﬂmd)xa;sfefeﬁfmidr@ene m&plmnﬂuprmamtm&@ﬂ)femsﬁml Séntisi@Dr azone,
nmor phi ne, nor phi ne hydrochl ori de hi ne
acid, glafenine, glucametacin, giycol sa Icylate, guaiazulene, hydrocodone,
hydromorphone, hydroxypethidine, ibufenac, ibuprofen, ibuproxam, imidazole
25  salicylate, indomethacin, indoprofen, infliximab, interleukin-10, isdfezolac, isoladol,
isomethadone, isonixin, isoxepac, isoxicam, ketobemidone, ketoprofen, ketorolac,
p-lactophenetide, lefetamine, levorphanol, lexipafant, lofentanil, lonazolac,
lornoxicam, loxoprofen, lysine acetylsalicylate, magnesium acetylsalicylate,
meclofenamic acid, mefenamic acid, meperidine, meptazinol, mesalamine,
30  metazocine, methadone, methotrimeprazine, metiazinic acid, metofoline, metopon,
mofebutazone, mofezolac, morazone, morphine, morphine hydrochloride, morphine
sulfate, morpholine salicylate, myrophine, nabumetone, nalbuphine, 1-naphthyl

salicylate, naproxen, narceine, nefopam, nicomorphine, nifenazone, niflumic acid,
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sul fate, norpholine salicylate, nyrophine, nabunetone, nal buphine,

1-napht hyl salicyl ate, naproxen, narcei ne, nefopam ni conor phi ne,

ni f enazorwp onjodd4ssri ¢ aci d, 28 WO 02/ 096435 PCT/ US02/ 17067 PCriusex uiobTe,

5 -nitro-2'-propoxyacetanilide, norlevorphanol, nornethadone, nornorphine,
nor pi panone, MEIeSHI M5 HETO-HIIRMY AR BRI Gl wxpiRBe lakerRsthadingpr oz n,
oxycodone, OX¥RFHRNForpRENRB SN ARONGum PARGRS &l RetaPRE, AR HbAS, ,
parsal m de, pentazocine, perisoxal, phenacetin, phenadoxone, phenazoci ne,
phenazopyr i dPRECS Ry BORNeRs. 98yPhshlirent. PapayPieWap @rtadyling, Pastabmidpyr azone,
p_henyl acet y{)éﬂzb&)fé,%&ﬁsoxalp X elﬁH,gﬁh% {oxold! XLZO%%I:JP%XIIIBQF ridm%enyr am ijl '
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protizinic aB}lnegl,yI%{r?téa%ﬁmfe’e%a? rfgljfé&?ag?ﬁpg éenrYtrJ;Irng@: ﬁ?‘lgto rggelni Q}Fﬁ%fgiﬂ’ﬁbti | sul f at e,
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suf entani |, PEEPELSB ORI Proatcl BOREHERP L BRI AR APy of en,

suxi buzone, p@byihbhdi6®d, GroquiZhé, PaRiziti€NNK radifenatdde Gt RNBABAE rinfa@blidndr | ne,

t hi azol i nobut az_orif, tiaprof.eni ¢ aci c{ tiaramde, tilidine, tinoridine,

tol f enani® afetsulian, palaqeirmids. saiciy Falicy giessaeylanide gacetioasid enpuci n,

xi mopr of en, gty iaRfust 884, AleRROLAIEEnARGnARIE Rdias s{RFRte] WBedRAICK | NdeX,
13th Edition (]2001) , Therapeutic Category and Bi ol ogi cal Activity | ndex,

li sts therei flfapazaeds lingac, speioxide disppgse.isuprpiermaxbngonegiamiftumats. pyr et i c") .
Particul arl yeR{igf &nbo®idars ORItk R ielriRhR) 155, SHABRIA 2 Re, Y FrofhicthcOMPOSI ti on
of the invention, for exanple a_ cel ecoxib or valdecoxib conposition of the
i nvention, 28arapids, tHidingpiivirilineotphenamic asidrialmstint tragnadals rgpasiteyimindle opi oi d

compoundq§ s N6 I fli i r Licyats . The
Compound 't o bav iy oERE (bSren REA A LoRoffL AT RICATRER.
i nhi bi tory di3iyEdainn 6904 b Terapautid Cateperny ané Biologiet &ftiaty Indexdligsithersinst er ed by

an sui t abl g r,out Lncl udi I » [ ect .parenterally or topically
toyt he skin gefad%g%a]ség\%gére?{}%t?ag%ﬁ%%{vv%f@,ﬂ{tﬁémgg pound to be adm ni stered
i n conbi nati on wRakticdukeely psefbreat dowdbin@@Xh Betapies borhmisy ush ofg coapodion of

cofornmul ated,therewith in a_.dernal | del.i verabl e conposjtion of the
Cnventi on. | RN RIR T FEHEDISF T R by SRS SomeerEt o s WHERR ( he cox. 2
medi at ed20 cowilh tu eFicidsoheadaic hereqfartitulirlgiwhere thdepigit esepdunded e@dbiny,e COX- 2

i nhibitory dru .?aO con&gsi ti on is..adm nifstered in conbination therapy with
a vasonodul a?18$e1r1 BlFE].'Pg WF)?ra erivative thereof.

The compound to be administered in combination with the selective COX-2

inhibitory drug can be formulated separately therefrom, and administered by any
suitable route, including orally, rectally, parenterally or topically to the skin or

25  elsewhere. Alternatively, the compound to be administered in combination with the
selective COX-2 inhibitory drug can be coformulated therewith in a dermally
deliverable composition of the invention.

In an embodiment of the invention, particularly where the COX-2 mediated

condition is headache or migraine, the present selective COX-2 inhibitory drug

30  composition is administered in combination therapy with a vasomodulator, preferably
a xanthine derivative having vasomodulatory effect, more preferably an alkylxanthine
compound.

Combination therapies wherein an alkylxanthine compound is co-administered
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a xant hi ne derivative having vasonodul atory effect, nore preferably an

al kyl xant hi ne conpound. Conbi nati on therapi es wherein an al kyl xant hi ne
conmpound WO 0e09@asr ni stered 29 WO 02/ 096435 PCT/ US02/ 170@TT/Us0Y/k7067
selective COX-2 inhibitory drug conposition as provided herein are enbraced
by the presewithestlodivedidX @finkibi¢ory Angrepnpesitignetspeyvided barsin athembiiaked xant hi ne

s a vasomogylal ke AUOMREIRES: B in08kioh MRehBRL ABEHE Lo ShiGRE Lueness of L he

conbi nati on 0 any degree attrib 0 a vasono ory effect. The
term "al kyl xasmsbomohgdtobarlterleither ermpot #caberx@ntib effetidatesvafttho/@sntiaviomy one or

nore Cl_4 al kyl referabl met hyl . substitu angd armaceutically
accept abl e sgﬁng dg e%ﬁtgﬂ)u%hﬁtﬂiaﬁg%n@éiflﬁ\fﬂ ?t\%eégn{ﬂ%tﬁlé? h@f’ﬁ’éaﬁ‘fqﬁ‘?enes and

t ri met hyl xanhéitinembraceckandiimgdegiahd el hgving driead BlopTelNItbréfegbRhy! | i ne, are
especially preferred. Mst preferably, the ky| xant hi ne conmpound is

caf f ei ne. 10m?ﬂ]§{’ f@isaiueatﬁ’&nﬁ@ﬁﬂﬂae@ﬂaﬁgﬁ%@%{t@f&mh HetiRd ective COX-2

i nhi bitory dagatiaRd D9hethfiRampneymdwiat@yxMihiabd Hcxamthftgndr e sel ected to
be therapeutically and/or prophylactically effective for relief of pain

associ at ed wibepbrofieRad hisephyllie. #e girgrialdy prefged aMost riefeably: Bount s wil |

depend on t hgpRidhifsb&hpotal Goakiige COX- 2 inhibitory drug and the
particul ar vasonodul at or” or al kyl xant hi ne sel ected. For exanple, in a 15

conbi nat 19n t her aphe telat andoelptvesdsigeampuntaof diesdectivg SIQPGLR ighikitoey dugecoxi b
ill be admn i i about 1000
W 1Y S \%goxj%g%lﬁar‘%%a%r g}f(ggﬁgﬁlﬁglg 6%@%%d QJ beatﬂ%géegggalwn&/gr u

ng, preferably about out , and t erne In a daily
dosage anpunpropiyladioaity effentivet for mboinf psdGssrgiatedvafhehahdagdachboumigtdingry t o

about 400 nyg. .nRl.e f . to_about. 3 . .20 The
vasonodul at o?ulg'rgrea O%ﬁgfg{?t% %%Véu g%r%}g%ﬂ%%tegg?c@ﬁreg%gﬁﬁ Q@%(i[%ﬁlhlt% 1r%%r?'apy can be
adm ni st er eddiup aghtpe paiticaldt esdosddpor artkybynthing selucteéd dfce exaontle in a2 ncl udi ng
orally, ctall parenterally. or topically to the skin or e]sewhere. The
vasom)duﬁit o?om%frlangp IEIW%P%WIL“ ér%’éecggﬁ alg‘i)‘fal?%ﬂé tP'VCT}B' tB%f%ercﬁﬁljlrbé”flh Wi th the

sel ecti ve COdnzinisehiddhbday debagiamdunBofaibogl5e nig @raboarved mgosefgablyor m Thus

a transdernal, composition of. the 25 invention optionally conprises both a
sel ective COROY [%ﬂ‘%fot%o t%ﬂodﬁg’éﬂ thy cafieinc g fafly feRreomenk 94 aPat hi ne such

as caffeine, 1y tb e 560 ehg/ BEREADYLLIIOES to HONSID B InoWd frbfefaby dosage
anounts set out herei nabove. The phrase "in total and relative anmounts

effective t o?hout e 'H2hWe3004gn  respect to amounts of a sel ective COX-2
i nhi bi topy drug and vasiasRIERsHEr alkkaRhine component of the combination therapy

can be administered in any suitable dosage form by any suitable route, including
orally, rectally, parenterally or topically to the skin or elsewhere. The vasomodulator
or alkylxanthine can optionally be coformulated with the selective COX-2 inhibitory
drug in a single transdermal dosage form. Thus a transdermal composition of the

25  invention optionally comprises both a selective COX-2 inhibitory drug and a
vasomodulator or alkylxanthine such as caffeine, in total and relative amounts
consistent with the dosage amounts set out hereinabove.

The phrase “in total and relative amounts effective to relieve pain”, with

respect to amounts of a selective COX-2 inhibitory drug and a vasomodulator or

30 alkyixanthine in a composition of the present embodiment, means that these amounts
are such that (a) together these components are effective to relieve pain, and (b) each

component is or would be capable of contribution to a pain-relieving effect if the
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30 al kyl xanthine in a conposition of the present enbodi nent, neans that
these anmounts are such that (a) together these conponents are effective to
relieve paDmz/ogaas (b) each conponent is or would be capalpCe/ush2/17067
contribution to a pain-relieving effect if the 30 WD 02/ 096435

PCT/ US02/ 170607‘1“8?‘%%‘?“688%196}*{@:%&10? RICERL R8P ereAn JpauaEastio phviaie sugheat an

anount as to Qbiibatigh. such contribution. EXAMPLES This invention wll be
nore fully described by way of the followi ng Exanples 5 but is not |[imted
to these Exanples. The term "parecoxipinvipgpdsed in these Exanples in the
strict sense of parecoxib acid except where otherw se indicated; for

exanpl e " par ecoxilisNgrenfipiag! heraors dielyvidesesibed bbﬁvapaf@ediodlomng@&amp\w.ay of

measuri ng st he,,gfi,dy Pxﬁftmtﬂ?eg@Egﬁnﬁﬁ&r t’['hg%en%f“ SRLEGH gﬁseﬁ:g%th%se o pel tor y

drugs or prodrugs i n der Ivera arnmaceut 1 cal ns,
10 Franz di f flmgiestrict ednbe vfa@rq@mgbadédxqui \Ivhezaz mgemxtwmcataadﬁ\eezmlﬂkl n

menbr ane and {%E)Dohxsrg at%%tth% Sggg&TV\ﬁef;%l}%c%gé solution as a receptor fluid.

Frozen skin room hd punched with a 20 mMm
puncher to pr OVI désamrdﬁmaamn'g*ﬁa skingeapdation pppded saskctdlfe ddre2Fr anz

di ffusion cel] sfllled or id and he diffusion cell
was i nt ai néd" V\{?r}é% ?Wé g ﬂ%ﬁ?glﬁﬁfﬁpﬁ%ﬂlagﬂa%wga SPMRISIHSR
conpar t melot , Feavelfadicandll fas ptbmﬂéd WiliAingta Iin@itadfef sSkRBESnYRIdG T9eOVed

fromthe recep or fl s .allowed to equilibrate for 30 mnutes. A
test conposiff YB?fb?r\tzﬁgb g';‘?ﬂ??é‘h&g(?)m]ﬁ“%?ﬁaaféfep\t/ﬁrtﬂﬁlq H&oze8 Fhip afte thawpdatanpunt  of

drug which pesnreaipehuird ammcﬁaammxﬁﬂﬁ)uhéheat@ﬁomyﬁ m@ﬁﬂ)faﬁg YRS
determ ned by HPLC analysis of the receptor fluid. Each test was conducted

in several r&ePEReRparmignigfhairanzidikfagion eollavps Sibled tith the re¢epton fluidani b wer e

prepared in tRedifrediboedines SMERiSat 3ZQ%T11%%QR&§nee\m6rH&Jmeﬁ%h§ﬁ), et hanol ,
PEG 400 and propyl ene glycol (PG. The solutions were tested for skin

per neati dA prEERPT fuEpaEBiche severadand fsished witlsh plgmps @il bublepwerefremeadh t est
sol ution. Regidhi@e ?Jc@pt§p@ﬁ’i@ WHlchaR Cil?logved ok @ﬁ%f&?é Scr?@}u aygg sol utions of

val decoxi b were prepared and tested exactl F6r Yhe cel ecoxib
sol uti ons i ncERRPAHIaR Was bRawghl int cantactstithvihe manaibb eTHe am@ht VOr@2whiek 435

PCT/ US02/ 170@<Zrmeated through the membrane in a 24 hour period was determined by HPLC

analysis of the receptor fluid. Each test was conducted in several replicates.

20  Example 1
Saturated solutions of celecoxib were prepared in the following solvents: 70%
aqueous ethanol (EtOH), ethanol, PEG-400 and propylene glycol (PG). The solutions
were tested for skin permeation properties as described above, using 250 pl drops of

each test solution. Results are shown in Table 1.

25 Example 2
Saturated solutions of valdecoxib were prepared and tested exactly as

described for the celecoxib solutions in Example 1. Results are shown in Table 1.
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Table 1: Skin flux fromsaturated cel ecoxib and val decoxi b sol uti ons Drug
Cel ecoxi b Val decoxib Sol vent 70% Et OH PEG PG 70% Et OH PEG PG Et OH 400
Et OH 400 woremsdssmt i on 15.2 91.4 297 33.3 12.7 7.48 210 2@c@/uspryiont ) Skin
flux 15.7 5.62 ud ud 12.8 1.44 ud ud (ftg/cnR.day) 3.83 1.49 4.96 0.54 ud

= undet ect abl e Nél"asbkﬂ h kaelrﬂ@ﬁfrpmﬁabfra@ﬂwhbmm'ehmtmmwomb sohitidne oxi b was

observed ovg troorpertrodywhen-PEG400—r—ropy; e—gtyeot used
ri ! i b -
as the sol ve D g'; St HSHEH-W Hepus—etthanol Yt@ reat-ef skin

P ]
flux of bot ho8EEMcoxi b andV% ol HOELKPECT 1aHGet hdfd |dHORe FWI RGIK
sol vent, skin perneatio EQRd of ce14900 nBQR I ldecoxi #efe sidil ar
(15. 7 and 1P Cenggmgiagionayl rlépecPi-e| 397 Lx?%ﬁ)l e 13.7A |sad8r ptZdl sA3ft ijon of
par ecoxi b sg&bgMl n 70%laqueods et hanol Wwas 1Q prepared ahd tested éxactly
as descri beqSkisrflushe cellecloxi j a6d vahdiegoxidb |sAP@tijohd4in udxanpieg 1 and
2. Since di{figyeniddydt s [of3.8Kijntwere used to detesdi|ne.she skih fluf of
each conpoundd —an&dtesidbd d was run on each skin [ot and the data were
normal i zed. Results, together with the correspondi ng cel ecoxib and
val decoxi b resul tNo tkip peralea, of ellicd cslB@ib (i;]rn/a-fiﬁ&ﬂxﬁb Was db'éeﬁad)cb\@r 224 SKki n fLux
fromsaturated sol ufion 0% aqueous_ et hano Drug Concentration Skin
f1ux Normal i 2% PER} W?q"}ﬁd}ﬁg%ﬂrpﬁ%(y%Fﬂyfode’F Ve(‘ cn?. day)
cel ecoxi bs 15s@ph&ingly, ﬂw@&qu%s%thaﬁalpé@ﬁ&aﬁl diealet. <i%in ¥Rix Bf bk 8cxkitfanpar ecoxi b
Na 386 254 164 120.0 Exanple 4_To saturated_ solutions of cel ecoxib,
val decoxi b aﬁ%ld‘?fa?“@é}éﬁ?leﬁ‘@@d‘ll%ﬁ Vritbisesolueniedinspeamprivp Fatpy Eseleetitas i n
Exanpl e 3 wepg) wdeckib %Rl st¥ilar o LPRRI 1280 p%/&{édatyf}y ediivey) wei ght as
perneation enhancers were prepared for cel ecoxib, Va|deCOXIb 20 and
par ecoxi b sogkﬁ?leghe sol uti ons were tested for skin perneation properties
as described above, using 250 drops of each test solution. An
enhancenent fact of satigriedsaluten %ft}@@cwbé@ﬂwapmé%awepw ¢thamokwes fl ux data in

Table 2 "I’@O\/Erepggé Wd Ssedf &xactly as described for the celecoxib and valdecoxib solutions in

Examples 1 and 2. Since different lots of skin were used to determine the skin flux of

each compound, a standard was run on each skin lot and the data were normalized.
Results, together with the corresponding celecoxib and valdecoxib results from above,

are shown in Table 2.

15 Table 2: Skin flux from saturated solutions in 70 % aqueous ethanol
Drug or Concentration Skin flux Normalized skin flux
prodrug (mg/ml) (ug/cmz.day) (,ug/cmz.day)
celecoxib 152 15.7+3.83 34.9

valdecoxib 12.7 12.8 £4.96 534
parecoxib Na 386 254 + 164 120.0
Example 4

To saturated solutions of celecoxib, valdecoxib and parecoxib sodium in 70%
aqueous ethanol prepared as in Example 3 were added 5% oleyl alcohol and 3%
thymol by weight as permeation enhancers were prepared for celecoxib, valdecoxib
20  and parecoxib sodium. The solutions were tested for skin permeation properties as
described above, using 250 ul drops of each test solution. An enhancement factor
was calculated by comparison with the skin flux data in Table 2 above. Results are

shown in Table 3.
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shown in Table 3. 32 WD 02/ 096435 PCT/ US02/ 17067 Table 3: Skin flux from
saturated solutions in 70% aqueous et hanol containing 5% oleyl alcohol and
3% t hynolwDroag9@ss prodrug Skin flux ( cm.day) Enhancenmen®Ciraspwi7o67
celecoxib 21.7 big 4 Fl decoxi b 323 21 25 parecoxib Na 1210 58.0 4.8
The conbi nat i of?M% oﬁ;]ké?f]“’é roghifurated sehipions ingiflfe agreaus sthapgl qoytap'ileaounced
enhancenent of skin flux in the aaﬁ%&hoblé}lddﬁ%%&rﬁol 5 Exanple 5 Saturated
solutions of valdecoxih (51 prepared using various

sol vents and per nel&liugwr@nmi rSémaﬁurcmgr'an@y) [Rehsmenmenolastontr e t est ed
for skin permeatijon pelepeiiti e as desteulged abpve. Caraier coppositions
are shown in Tabl e dyardedop| decombg@pm@entra on anc12§K| nTiyux data in

Table 5. 10 Tabl e 4 p,é‘r@EJxH 2 C nposhzj(pﬁ 5819% byTwei gmig UUHpU>Iti0n 5-1

nnnnn nanal

5 2 5 3 V\at er 30 fore) TOlITU: UZ UZ T SUpPT J'JULIIU‘I -I-T

1, 3- but anedi ol - I

Val decoxi b concent rét% ?n&ﬁhﬁg 4 O%ﬁﬂgfc’h(ﬂ arkdj%%‘g V%?‘P aSP%CIaflyé’r‘?’O%%"ed
Concent r at i orenpancaingnt2? slgn fl8x M thScabe ofSkdldecbiibx (g/ cm day) 441 160 287
23.9 302 48.9 Exanple 6 Gel conpositions of cel ecoxib and val decoxi b
(each 1% By viedagipte)5 wer e prepared as solutions in 70% aqueous et hanol,

together with 3% 5 ( | cel lul ose) as a
th?ckeni ng agent0 %\é% Ggs\%é"tn W%(?"g}% Q%gi%réﬁoéd%;%?eﬂﬁe%“w my anount
of each gel, \fanbu@olv@ntpemmmheaimnaﬁh@ee@ﬁs behera bDessolutibhShért Rigteli o of drug

In epiderms %nd derm s was .al so, determ ned, Results are shown
1 permeation properties as described above. Carrier compositions are shown in

Table 4 and valdecoxib concentration and skin flux data in Table 5.

10 Table 4: Carrier compositions (% by weight)

Composition | 5-1 | 5-2 | 5-3
water 30 | 331 30
ethanol 62 | 62 | 30
isopropanol - - | 10
1,3-butanediol | - - |22
oleyl alcohol 51515

thymol 3 ~ 3

Table 5: Valdecoxib concentration and skin flux

Composition 5-1 5-2 5-3
Concentration (mg/ml) 22.0 18.5 134
Skin flux (pg/cm”.day) | 441 + 160 | 287 £23.9 | 302 + 48.9

Example 6
Gel compositions of celecoxib and valdecoxib (each 1% by weight) were
prepared as solutions in 70% aqueous ethanol, together with 3% by weight Klucel™
15 (hydroxypropylcellulose) as a thickening agent. These were non-occlusively tested,
using a 50 mg amount of each gel, for skin permeation as described above.
Distribution of drug in epidermis and dermis was also determined. Results are shown

in Table 6, by comparison with the solution compositions of Examples | and 2.
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in Table 6, by conparison with the solution conpositions of Exanples 1 and
2. 33 WD 02/096435 PCT/ US02/ 17067 Table 6: Skin flux from solution and gel
conposi t iwe20pd4gs Cel ecoxi b Val decoxi b Fornul ati on Sol ut iPcm/USet/1786t ut i on

Gel Concentration (mrﬂ% 15.2 10 12.7 10 Amount applied 250 | 50 ng 250 |
50 ng Occl usive? yes %%sSkHbﬂwsﬁrpmohuwn(a@ﬂcgﬂcqmﬂﬁltWS7 3.83 3.82

3.36 12.8 ¢ I”C(é‘ig:(l,(‘flll”l_bT ILgT,:QTZvﬁm&j(B(ﬂi 213%31 0

9.27 3.84 t . ma
0.525 ud ud T A 9%1;‘% ”ﬂL nt

'\f\

/\ D

£h

cont ai ni ng 4

val decoxi b

cel ecoxi b of

factors for

"I;ii. ra

ed 1QQ_DJ

ael prlg)(Lh and

\Agount a)

iln LQLSQ%LQ

i 0%end

ei t her

Ogslugisebxi b wer e

det &€%1 ned asndescr

f Homg |

i bedy&thove.

Emhancdnment

Sindbox(/caxidayjal

dETOXi3lE3s

Ki3rB2f4 816

byl2cohp A6 |

goin.3nk 6.48 tjhe

data i n Tabl ®rdg abeideriiis @iy
Results are DY@ WMdérihis'@B) € 1. 259+ 138! £ 152 5] [T0.545 £ 5353 oMdh,gatt gn
corrp05|t|on> BALETH b an eTther erecoxT-or—vardecoxbh—brug—

conposi tion &erecom %i parecoxi b Na Val decoxi b + parecoxib Na celecoxib
parecoxi b va b parecoxib Concentration (ng/m) 15.9 49.4 19.2 49.7
Skin flux (gﬁg‘%ﬁg‘;y 183 153 74.7 14.7 108 16.7 64.1 11.3 Enhancenent
factor 11.5 8.4 Swrafi%aqugbys ethianel sohvesteo@iniig iﬁapa@mﬁ)scslunlm laatulratedt he

sol ution great|l hance: tion_ of th ce e

val decoxi B, - Bylon SPOTRERERE L DaRE R Bl i pOuT 1R O B2 BBl

cont ai ni ng Zs&%mlandi%heeéemcombbr vmcexxpwnsad@mm:;:dmﬂmnmbow 70% aqueous
et hanol , tog % . hydr oxypr l.,cel lu | ucePTM and 1%

pol ysor bat e é‘&%(‘foé " 4 ﬁ%’@é’g%lgﬁcoélblslk?ofﬁi"a %95“1??5‘% theng
Conposi tions d&a?n'&nﬁb iBab%vé:Qfﬁbadm’ctedf pe¥ecoxib sodium, were calculated. Results are

shown in Table 7.

ng.e2 afp. Pal ecapd bosqdigmm + wene |cadctll 8% €d.

pm)

10 Table 7: Skin flux from combination compositions of parecoxib and either

celecoxib or valdecoxib

Valdecoxib +
valdecoxib
19.2
108 £ 16.7
8.4

Celecoxib + parecoxib Na
celecoxib parecoxib
15.9 494
183+ 153 74.7 £ 14.7

11.5

Drug composition parecoxib Na
parecoxib
49.7

64.1%+11.3

Concentration (mg/ml)
Skin flux (ug/cm”.day)
Enhancement factor

Surprisingly, the presence of parecoxib sodium in the solution greatly

enhanced skin permeation of both celecoxib and valdecoxib.

Example 8

15 Gel formulations (Compositions 8-1 to 8-3) containing 2.5% or 5% celecoxib
were prepared as solutions in 70% aqueous ethanol, together with 2%
hydroxypropylcellulose (Klucel™) and 1% polysorbate 80 (Tween™ 80).
Composition 8-1 contained no HPMC', and Compositions 8-2 and 8-3 contained 3%
HPMC (Methocel™ E15LV). The gels were tested for skin permeation properties as

20 described in Example 6. Skin permeation results are shown in Table 8.
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HPMC ( Met hocel TM E15LV). The gels were tested for skin perneation
properties as 20 described in Exanple 6. Skin perneation results are shown
i n Tabl e W0 0289490 02/ 096435 PCT/ US02/ 17067 Tabl e 8: Ski mCfriuse2/i1oem

cel ecoxi b gel conpositions Conposition Celecoxib (% HPMC (% Replicates
Skin flux (jcg/cn. day)Takde§: Skinflgx fros @lecogbgel @npositigng 6 9.34° 4.70 8-3
> 3 8 8. 90 E?Epo B! gletge_l % I‘M'«i‘@f'f?e icates LSEir' R %Lba‘gﬁre

prepared as iff = geH-t+eh
0. 4% 2- ani no-12 =|l-pr nAnal 545 MP- SRM and. _wi Lﬁ-@mi%&ggr hdes of
HPMC i ncorporatedS%\L 3% THeSgel d wer® te$tedbas descri9d:4#0 Exanpl e 6, by
conmpari son wilth &-3atufatedScel edoxi B sol Uti of i 70%809uedst et hhnol and
a celecoxib gel (Conposition 8-1) prepared as above wth no HPMC. The

aver age anouBkamfle @el ecoxi b found in receptor fluid after 15 hours S
presented in Tabl Tabl e 9:. Ski tionin 1 rs

cel ecoxi b gel ng%lgPW fions @)‘%H&ggisg%ggﬁﬂiﬁgé@fe&fmﬁsﬁﬁé?#m (J ig/cm 2
sat urat ed Inbiﬁ%teﬁlhﬁéi%dlﬁoﬂem 5%.caB6m8r ahd o196 2-hn Al 2 nfditdA6- r&mlol?»%

Met hocel TM F4AM 19%%5@6@\@ 9-2 3% Met hocel TM E50LV 2. 511 959 9-3 3%

Met hocel TR E¢SYY- jousesafih Pt Ty Cdatupied afét?&eg%g%WﬂF i ons of

cel ecoxi b, Vva@eaoddshiratn BRIBAOE, U OB SrisoR WERAN BRrAQLREbAb Edionas
determ ned at various tenperatures, as described in previous exanples,

using 3 repl cAeaquenessthang] apde cpleeasiinge Comporiiion 8- prepasd Fasfiove 10:  Ski n
flux at diffesenb HPRMBETAL WebSe ageamgpswec%@q&ﬁwlmac%oméatﬂtér 1§kin flux
(Ug/ Cv2 day) 320C 500C celecoxib O . 4.42 val decoxi b
12.1 7.94 0hggsigpresontedingbablefhr ecoxi b 50.8 8.62 1.94 47.16 3.70

10 Table 9: Skin permeation in 15 hours from celecoxib gel compositions
Composition HPMC Celecoxib permeation (1g/cm®)

saturated in 70% ethanol 1.406 £ 0.086

8-1 none 1.464 + 0.246

9-1 3% Methocel™ F4M 1.821 = 0.452

9-2 3% Methocel™ E50LV 2.511+0.959

9-3 3% Methocel™ E15LV 1.900 = 0.260
Example 10

Saturated aqueous solutions of celecoxib, valdecoxib and parecoxib were
prepared and skin flux was determined at various temperatures, as described in

previous examples, using 3 replicates. Results are presented in Table 10.

15 Table 10: Skin flux at different temperatures
. Skin flux ( ug/cmz.day)
C d|C trat 1
ompoun oncentration (pg/ml) 32°C 50°C
celecoxib 0.5 4.27 +£0.84 | 23.71 +4.42
valdecoxib 12.1 7.94+0.89 | 42.12 +7.82
parecoxib 50.8 8.62+1.94 | 47.16 +3.70

Example 11

Gel formulations (Compositions 11-1 and 11-2) containing 2% parecoxib
sodium and excipient ingredients as shown in Table 11 were prepared as follows.

Tween™ 80 (polysorbate 80) was mixed with water in a first container. HPMC 2910
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Exanpl e 11 Gel fornulations (Conpositions 11-1 and 11-2) containing 2%

parecoxi b sodi um and excipi ent ingredients as shown in Table 11 were

pr epar ed W® 0&/09640&\/3 TweenTM 80 (pol ysorbate 80) was m x@dTwisSphiimeter in a

first container. %910 35 WD 02/ 096435 PCT/ US02/ 17067 was added sl owy

to the resul tYAGISG s i fagriang pevepus mixauEd Hotascemplet s disnesed.

Et hanol , par egesbh pseshxiiRodRind Wp?léﬁe :yycﬁ OhymbhaRey PR ﬁé’xlg nﬁ!&&ﬂﬂm were

m xed in a second container. he resulting mxture was ad

aqueous mi xt §rsecqnd cpiainer i s resgliing aiirate veos dddridste thevaghi¢ous Kiixfore i e . .
hydr oxypr o OSEH MRS n Wi

E)eyseenyltohagxié%%lggl:nt lons 11- @gpﬁgﬁ%wh%dr?%g% eil Q%Jas &A’d %w& opyl ene

gl ycol théy oditiaiter mifgibEe 11: Conposition (%by wei ght) of gel

formul ations Co

hydr oxypr opyl cel rﬁﬁ‘géébg&éﬁ%’iﬁﬁﬁ‘%ﬁ@%‘gqiq aﬁol szol\‘#}ﬁ%{tlgﬂgc?nfuit fhr opyl ene
gl ycol 10 20 prapylen®gly2ol2heyalostyin. al cohol 5 et hanol 50 40 water 24 24
Conpositions 11-1 and 11-2 were tested non occusively for skin perneation
10 properties as desd?alblneﬂ ﬂonmoaﬁbm(l% m\aérgk@sfgaﬁmgﬂﬁndxﬁpl i cates. Both
conpositions were tested ip—a—yoltre—ot—200-—ttLCpnposition 11-1 was
additionally tested in vol e s Campagition o 1-1 Clllr% flux was recorded as
shown in Table 12. Tabl e 12pPasiconibfyayx for @geR flordru| ati ons of parecoxib
sodi um - Conposi tion Vol unme{ fidyoxSriopyle¢lmios¢ [cih da 3y | 11-2 100 27.3 7.0
11-1 100 27.7 7.6 11-1 50EBMC2%1011.6 11-3 20 B.p2.4

polysorbate 80 1 1
propylene glycol 10 20
thymol 2 2
oleyl alcohol 5 5
ethanol 50 40
water 24 1 24

Compositions 11-1 and 11-2 were tested non-occusively for skin permeation
10 properties as described in previous examples, using 3 replicates. Both compositions
were tested in a volume of 100 pl; Composition 11-1 was additionally tested in

volumes of 50 and 20 pl. Skin flux was recorded as shown in Table 12.

Table 12: Skin flux for gel formulations of parecoxib sodium

Composition | Volume (pl) | Skin flux (pg/cm”.day)
11-2 100 273 +7.0
11-1 100 27.7+7.6
11-1 50 21.1x11.6
11-1 20 3.6+24
Example 12
15 Liquid formulations (Compositions 12-1 and 12-2) were prepared as simple

solutions. Composition 12-1 contained 1% celecoxib, 30% water, and 69% ethanol,
by weight. Composition 12-2 contained 1% celecoxib, 30% water, 59% ethanol and
10% urea, by weight. Both compositions were tested occlusively for skin flux in a

volume of 500 pl. Results are shown in Table 13.
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Exanple 12 15 Liquid fornulations (Conpositions 12-1 and 12-2) were
prepared as sinple solutions. Conposition 12-1 contained 1 % cel ecoxi b,
30% wat erwOand9@39 et hanol, by wei ght. Conposition 12-2 ®cmtusinemel%
cel ecoxi b, 30% water, 59% et hanol and 10%urea, by weight. Both

conposi tions were tesTaded3ctlum fluefor ligeid fikinulftions of eelecoxibol une of 500 | .

Results are shown in Te W02 096435 EHU5 7067 Table 13:
Skin flux for liquid flerHt ‘éﬁcyg?,J§£3§“é&§%8ﬁﬁgg§%: Repl i cat es Skin
flux (1g/CM2 day) 13- 13-213 5141 3 242 Exanplle 13 Gel

formul ati ons (Conpositliond31B-1 ko 13- 4) | cont AfAERAD% pak ecoxi b sodi um

and exci pi ent ingredi ents as shown in Table 14 were prepared by the 5
procedure de in Exanpl e 11. Table 14: Conposition (% by weight) of

gel formul ations gﬂg@' ' -1..14-2 14-3 14-4 . par. ' 2222
hydroxypropylcell%%gse hghgR§%ﬁﬁéﬁéé§§1%ég%§5§0%amg%ﬁ?@ﬁ%%%¥gp80 0011
d eyl al cohofodgmbarsl gcipicnyimgted2n@ a@ stvwngn dplle dfheveq! yremiredlify thd 11 11

et hanol 50 430é§mé%m&y@%§§n§§m§%a 2 31 Conpositions 13-1 to 13-4 were

T . . . .
tested for skif permeation properties as described in previous exanples,

using 3 replicates. l,ati ons .wer st e - occlusively in a vol une
TRLRUECLR S, Craf esthe W Rl L0 0 2, 00 HOT

of 50 |. Skin flux data are shown i n

gel formul ations of pafecoxompesifionm Caapobi14-29n4K) M-4ljlux ( cm.da ) 13-1
8.92 -t 8.52 13-2 6. 7Pparkeokd Na ) ) 2 )

hydroxypropylcellulose | 3 3 3 3

HPMC 2910 0 3 0 3

polysorbate 80 0 0 1 1

Oleyl alcohol 5 5 5 5

thymol 2 2 2 2

propylene glycol 10 11 11 11

ethanol 50 43 44 42

water 28 31 32 31

Compositions 13-1 to 13-4 were tested for skin permeation properties as
described in previous examples, using 3 replicates. Formulations were tested non-

occlusively in a volume of 50 pl. Skin flux data are shown in Table 15.

10 Table 15: Skin flux for gel formulations of parecoxib sodium
Composition | Skin flux (ug/cm”.day)
13-1 8.92 +8.52
13-2 6.73 +6.72
13-3 20.67 +7.48
13-4 21.11+11.62

Example 14
Saturated solutions of parecoxib acid (Compositions 14-1 to 14-4) were

prepared as shown in Table 16. After addition of parecoxib the solutions were mixed

for 3 hours on a rotating mixer.
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13-3 20.67 7.48 13-4 21.11 11.62 Exanple 14 Saturated sol utions of
parecoxi b acid (Conpositions 14-1 to 14-4) were prepared as shown in Table
16. Afterweaddiogdseh of parecoxib the solutions were m xed PCOUSB2/hGTS on a
rotating mxer. 37 WO 02/096435 PCT/ US02/ 17067 Table 16: Conposition (% by
wei ght) of par ecokahe L& (Cpmrasitiop 47 By eighthobprracorib agid formulatiqus. 3 14- 4
ethanol 7.0 6.5 6.5 b(ﬁmﬁ’&?ﬁlﬁ 301810 534_2 ﬂgé"eu mlglf d saturated

saturated saturated atetd +au.y Hactate—p—b LA ctate 0.5

skin pernmeation pro s as egérg,_beid 130 pr vi}wﬂ& ua%z{% ed, in a vol ume
of 300 I, using 3 r ePATReOxibAcid quisaturatgeh| safated hsaturathdyeptirptedhbl e 17. 5

Tabl e 17: Skin fl ux|i8ryl fesiacoxilb acid |sol%¥ i ohs Conpositiofi Skin fl ux
(g/cm.day) 14-1 33|@ygstgdactad-J 104.4 | 15.36 | 1.3 157.0 44. 4 14-4 86.2
15.6 Exanple 15 Ge|glycarpudilatiaens ( Conplosi tions 15-1 t eatdrbted] cont ai ni ng 2%
parecoxi b sodium and exci pient 1ngredients as shown 1n Table 18 were
prepared by the p?bmpesitimm lddscni-detkrd rested sorRkia p&ﬂmeaﬂz@n prapéreeslB:

Conposition (% b for Iatlo npaosition 15-1 15-2 15-3
15rr2 par ecoxrp" ﬁ%a,%pgev “ﬁexﬂ%g? rb?)l!l‘ild@@@rgpl@a@‘“‘ dveuro10 3 3 3

3 data are shown in Table 17.

7
DO
f

5 Table 17: Skin flux for parecoxib acid solutions
Composition | Skin flux (pg/cm-.day)
14-1 33.9 +19.68
14-2 104.4 +£15.36
14-3 167.0 44 .4
14-4 86.2 +15.6

Example 15
Gel formulations (Compositions 15-1 to 15-4) containing 2% parecoxib
'~ sodium and excipient ingredients as shown in Table 18 were prepared by the

procedure described in Example 11.

10 Table 18: Composition (% by weight) of gel formulations
Composition 15-1 | 15-2 | 15-3 | 15-4
parecoxib Na 2 2 2 2
hydroxypropylcellulose | 3 3 3 3
HPMC 2910 3 3 3 3
polysorbate 80 1 1 1 1
oleyl alcohol 5 5 5 5
thymol 2 2 2 2
lauryl lactate 2 2.5 3 0
myristyl lactate 2 2.5 0 3
glycery! dilaurate 1 0 2 2
propylene glycol 10 10 10 10
ethanol 40 | 40 | 40 | 40
water 29 29 29 29

Compositions 15-1 to 15-4 were tested for skin permeation properties as
described in previous examples, using 3 replicates. Formulations were tested non-
occlusively in a volume of 50 ul. Skin flux data are shown in Table 19.
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polysorbate 80 1 1 1 1 oleyl alcohol 5555 thynol 2 2 2 2 |auryl
lactate 2 2.5 3 0 nyristyl lactate 2 2.5 0 3 glyceryl dilaurate 1 0 2 2
propyl enewglogood430 10 10 10 ethanol 40 40 40 40 water 2PTAS029702D
Conposi tions 15-1 to 15-4 were tested for sklnaferneatlon properties as

described in previ oliableXanyie flux fay gehfogmulaiiong ecoxih sadiwmi ons wer e

tested non- occlusively in Yy IX data are shown in
Tabl e 19. 38 WD 02/096435 4gw?é'Jﬁhfggfﬁuxgﬁagzggéazkin flux for gel
formul ati ons of parecoxib fedﬂéﬁ Com si t§oh= &L# n flux (g/cm.day) 15-1
67.7 47.4 15-2 31.6 4.0 [15-395%5 3 [34 231654039 0] 3.1 Exanple 16 Cel
fornmul ati ons (Conpositions) 16-1-30 1b- 13)5%cb#P42ni ng|2% cel ecoxi b, 2%
parecoxi b or 2% parecoxi b podildt in|l each328ge3.i t h éxcipi ent ingredients
as shown 5 in Tables 20A and 20B, were prepared by the procedure described
i n Exanpl e 1Ezanfi#bl@ 20A Conposi tion (% by weight) of gel fornulations
Conposition 16-1 16-.5 l.eco recoxib 2
2 parecoxib Na Zég fcar %lr%lsr&?w Of)ltlgns(lj‘% 166']1% lé) %Oxgalgnﬁé% Ce%comg 2%

hydr oxypr opyparedokibl 265 Ibﬂqﬁxﬂgdldﬂuﬁ I eicicase BitBexciiény Spiddfdngs 8CGhdwnl 1 1 1 1

1 2-am n§) 1nnE1tb{13¥ 20/& agé 8 w%re ;9ref)1argd ély t?xe procedllllre descn%eﬁ in Example 11.

Table 20A: Composition (% by weight) of gel formulations

Composition 16-1 | 16-2 } 16-3 | 16-4 | 16-5 | 16-6 | 16-7
celecoxib 2 2 2
parecoxib 2 2
parecoxib Na 2 2
carbomer 980 05 05 05105105 (05
hydroxypropylcellulose
HPMC 2910 3 3 6 3 3 3 3
polysorbate 80 1 1 1 1 1 1 1
2-amino-2-methyl-1-propanol | 0.4 | 04 02 ({04]1041] 04
thymol 3 3 3 3
oleyl alcohol 5 2.5 5 5
glyceryl oleate 5 2.5 5
ethanol 65 | 58 | 50 | 65 | 58 | 65 | 60
water 28.1 | 22.1 1 33 [28.1}22.1(28.1]25.1
pH 7.50 | 8.45
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thymol 3 3 3 3 oleyl alcohol 5 2.55 5 glyceryl oleate 5 2.5 5 ethanol 65
58 50 65 58 65 60 water 28.1 22.1 33 28.1 22.1 28.1 25.1 pH 7.50 8.45 39
WO 02/ 096we92Pwhs3JS02/ 17067 Tabl e 20B: Conposition (% by P@@:{@szom bgel
formul ati ons Cbnp03| ion 16-8 16-9 16-10 16-11 16-12 16-13 cel ecoxi
parecoxib 2 2 2 ablg 2PBe Gemposition: ¢f by msighsbef g3l formpdntions pr opyl cel | ul ose

3 33 HPWC 291 5 © Bomp6siion PO Y SOHBR A 69] 16-0 F16:17 ] 16.12

1613
2- am no- 2- et hy Egoﬁbﬂp o0 '-rtllyﬂur ST 2—2—Torey £} cd%el——é 2.555
gl yceryl ol eate Q@ ethanel—58—6%—50-1656262wated 22125 33 27 23 18
pH 4. 40 4.44 4. ,_I_rejfoyblb f‘nrrpegﬁlj‘_lnng 12 , 26l ?:2 15-¢ and 46112t 4 16-13
were tested for RaiWCHXl tion nrrnprtipq s described iniprevilous .
exanpl es, using carbopr P8t o5 Eorm|l® ilons lere testedl nonjoccl Usi vel y in

a vol une of 100|=droxysiepyicsllulgse dat alare | 5 shown | n3Tabl & 21. Frabl e 21:
Skin flux for geiP¥IOr29m0ati ons ConpoSi tli &n {Skibn flax { @n day) [16-1 5.51
2.28 16-2 2.56 |olGobatt®09 14.0 6.5 116-21 1011 | 114 1 1

2-amino-2-methyl-1-propanol | 0.4

thymol 3 3 2 2
oleyl alcohol 5 2.5 5 5
glyceryl oleate |l 2.5 5
ethanol 58 | 65 50 65 62 62
water 22.1 | 25 33 27 23 18
pH 4.40 444 | 4.71 | 431

Compositions 16-1, 16-2, 16-9 and 16-11 to 16-13 were tested for skin
permeation properties as described in previous examples, using 3 replicates.
Formulations were tested non-occlusively in a volume of 100 ul. Skin flux data are

5 shownin Table 21.

Table 21: Skin flux for gel formulations

Composition | Skin flux (ug/cmz.day)
16-1 551228
16-2 2.56 +0.69
16-9 14.0 + 6.5
16-11 10.1+1.4
16-12 80.4 = 15.1
16-13 747 +£17.1

Example 17
Saturated solutions of celecoxib (Compositions 17-1 to 17-6) were prepared as

in previous examples, in the solvent systems shown in Table 22.
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16-12 80.4:t 15.1 16-13 74.7 17.1 Exanple 17 Saturated sol utions of

cel ecoxib (Conpositions 17-1 to 17-6) were prepared as 1in previous

exanpl es,wpm2od@3sol vent systens shown in Table 22. 40 WOPQZ/\BO54B67

PCT/ US02/ 17067 Tabl e 22: Conmposition (% by weight) of solvent systens for
cel ecoxi b sol Wableas: @mpmﬁlqn Wnbyme!ghi)?llfzolwnﬁy&t?m fqme&cg)ﬁb soluderisanol 70

65 62 68 65 t —30—S03 1 licylic acid 5
o> R A S AR NS 2 AR T S RN

ol eyl al cohol 5 th' S-eeHHR 268t
186 Conposi tions 17 shangl 176 werd fﬁ &3 1060 Ski®d peidal? o properties as

described in previ oll‘é’ﬁﬁ&armlei in AOvplithe 39 338 | 3%4i 3 I3 replicates.
Skin flux 5 data afglvesmdweaion Tabl e 28.5Table [23: Bkinlflux for saturated
cel ecoxi b sol uti ons} salioytisosidt i on Ski n { I ux |(d cim .day) 17-1J2.60 2.02
17-2 18.2111.04 17} 8e@.aldhol2. 86 {17-4|14.160.48 517-5 4.05]1.29 17-6
4.99 1.03 Exanpl e|th¥mdl | % cel ecoxi b gel flormuil ag1 on was priepared havi ng
the conposition sh divoNlal@Pi@fad. Tnja Tirst icontarpen, Wwater and

pol ysorbate 80 wer el bxgd, and APNC 1D Wag then adyied Uniif| the HPMC was

conpl etely di sperse ﬁgﬁg&unu comtar et et tranot5——cetecoxi b, propyl ene
gl ycol and eucal ypt us Xb] were m xed. The resulting

Compositions 17-1 to 17-6 were tested for skin permeation properties as

described in previous examples, in a volume of 300 pl, using 3 replicates. Skin flux

5  data are shown in Table 23.

Table 23: Skin flux for saturated celecoxib solutions

Composition | Skin flux (ug/cmz.day)
17-1 2.60 +2.02
17-2 18.21 £11.04
17-3 6.02 +2.86
17-4 14.16 £0.48
17-5 4.05+1.29
17-6 4.99 +1.03

Example 18
A 1% celecoxib gel formulation was prepared having the composition shown

in Table 24. In a first container, water and polysorbate 80 were mixed, and HPMC
10 was then added until the HPMC was completely dispersed. In a second container,

ethanol, celecoxib, propylene glycol and eucalyptus oil were mixed. The resulting

mixture was poured into the mixture in the first container and mixed well. Finally,

hydroxypropylcellulose was added slowly with mixing to form a gel.

Table 24: Composition (% by weight) of celecoxib gel formulation

celecoxib 1.0
hydroxypropylcellulose | 3.0
HPMC 2910 3.0
polysorbate 80 1.0
propylene glycol 10.0
eucalyptus oil 0.2
ethanol . ] 56.8
water 25.0
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m xture was poured into the mxture in the first container and m xed wel |.
Finally, hydroxypropylcellul ose was added slowly with mxing to forma

gel . Tablwo2a49d@ssrposi ti on (% by wei ght) of cel ecoxi b gel pCarusnt/atosdn
celecoxib 1.0 hydroxy ro ylcellulose 3.0 HPMC 2910 3.0 pol ysorbate 80 1.0
propyl ene gl ycol e @@mpesiten yis tasiedsior skin permsatmipppeBBsgs desatiead i®5. 0 41 WO
02/ 096435 P L . . i meati on
properti o5 ok CSeer i MR AERATS La0icRT bR AL - SRS T

t est ed non- ot s iAvsdiyflivnofay. 3ot Li® pehm® d60whs defermikiied f6r thix1 Bleeldcda®d 1. 19

g/ cn2. day Wage (ile %argiorrl\ed for the 1% celecoxib gel fornulation. 5 Exanple
19 Sat urat ed®sol'uti ons of celecoxib and of val decoxib were prepared in 70%
aqueous ef haggm le-:“i'@ solutions were tested for skin perneation properties
as describe "—rp—previ ous exanpl es, using skin fromdifferent donors 1-4
and 6. The eff ecSatwhics kolnticho dcel@nxidknd of Valdecotib oetgmeptidd innoksval decoxi b
fromthese sol uti Onl%flili 10 shown in Ta@ﬁ@eéé& Tabl.e 25: Effect of skin
donor on ski FAUEPIRENSROL g SYUHERS J¥5TF tSipiERr SR BermRTioN IFOPRSHESERi n flux ( cm 2

day) cel ecoxidciibdde 6@xXiols exhmbles,fusing. sBindrokd diferedt @onods 143 afd 8. Bned1. 915. 0 4
31.99.6 58.311.0 .50.4 12,7 Exanple 20 A prot ot.ége par ecoxi b sodi um gel
formul ati on WSt prEpgw@ar Hskirthod selesibinliceoa Tem;thrse solwions g a

conposi t i®n gewaheWablk n5. Tabl e 26.

Table 25: Effect of skin donor on skin flux of celecoxib and valdecoxib

Skin donor Skin ﬂu.x (ug/cmz.da):)
celecoxib | valdecoxib
1 15.7+3.8
2 12.8+5.0
3 737+11.8191.9+150
4 319+96 [583x11.0
6 504 £12.7

Example 20
A prototype parecoxib sodium gel formulation was prepared by methods

hereinabove described, having a composition as shown in Table 26.

15 Table 26: Prototype parecoxib sodium gel formulation
Ingredient Prototype gel
(% by weight)
parecoxib Na 2
hydroxypropylcellulose 3
thymol 1
oleyl alcohol 3
myristyl lactate 2
lauryl lactate 2.5
glyceryl dilaurate 0.5
butylene glycol 6
propylene glycol 4
ethanol 46
water 30
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15 Tabl e 26: Prototype parecoxib sodiumgel forrulation Ingredient
Prototype gel (%y wei ht) parecoxib Na 2 hydroxypropylcellul ose 3

t hynol 1 woloegpde4ad cohol 3 nyristyl lactate 2 |auryl | act@Ce/dos17ogt yceryl
di l aurate O. @%%1 ne coI 6 propylene glycol 4 ethanol 46 water 30
42 V\002/0963§ é¥ B67 WHAT IS CLAIMED IS 1. A dermal |y _
del i verabl e phar ceut conposi tion conprising a therapeutic agent in a
t her apeut i cal ¥ degpql |y\f§h‘éeﬁ%ﬁ’ha§8f‘°@5‘il¢a1] S@BPgsiion cempiipRg 4 thempewdisount  of a
phar naceuti cal | ya%ﬁ@ﬁ&ttﬁé}hfeuﬁ@a‘il&'e%c&v@ﬂhoﬁﬁ@fubﬁfz‘%1‘3aSQWbHB E%Hioﬁﬁt wei ght 5
nonohydri c al coh wherein (a) the therapeutic agent es at | east
one selective CPHapPharREfeRice Y gccptafe errripr thatroggiptisrsadoy ; mOdmdlfal(wrght t est
sanpl e of sthe c t he

t herapeutic agenlgggwg%ggo%%ae%%?glﬁ}%gftlé?p&%g?c%hi%Iﬁlpn% erasetr?gee sol ution
of the therapeut badectiyeQOXrhiniditeryabueaysodthtesbf, aﬁd)(bZatéEhan(densfaBa tion of
Claim1 wherein l,). of thether | ¢ _agent esent is in
sol ubi li zed for m‘§ ots%ébgogr%%%l{m BATGFIY A ?% Jf\é?P&P ?%‘?Et%%#@?tapeut iC
agent conprises edual oalst proofied by apderantehalitiog of the tHepipsitlcagknt ¥r70% Z \S R3

S| X aqueous ethanol.

10 2. The composition of Claim 1 wherein substantially all of the therapeutic agent

present is in solubilized form.

3. The composition of Claim 1 wherein the therapeutic agent comprises at least

one compound having the formula

Y.
\Z
0]
\
X -
7N\ I
S X
R4
15 where R? is a methyl, amino or imide group, R* is hydrogen or a C, alkyl or

alkoxy group, X is N or CR® where R’ is hydrogen or halogen, and Y and Z are
independently carbon or nitrogen atoms defining adjacent atoms of a five- to
six-membered ring that is unsubstituted or substituted at one or more positions
with oxo, halo, methyl or halomethyl groups; or an isomer, tautomer,

20 pharmaceutically-acceptable salt or prodrug thereof.

4. The composition of Claim 1 wherein the at least one selective COX-2 inhibitory
drug or prodrug is selected from the group consisting of celecoxib, deracoxib,
valdecoxib, parecoxib, rofecoxib, etoricoxib, 2-(3,5-difluorophenyl)-3-{4-
(methylsulfonyl)phenyl]-2-cyclopenten-1-one, (S)-6,8-dichloro-2-

25 (trifluoromethyl)-2H-1-benzopyran-3-carboxylic acid, 2-(3,4-difluorophenyl)-4-
(3-hydroxy-3-methyl-1-butoxy)-5-[4-(methylsulfonyl)phenyl]-3-(2H)-

pyridazinone, 5-methyl-2-(2'-chloro-6'-fluoroanilino)phenylacetic acid and salts
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R4 15 where R3 is a nethyl, amno or imde group, R4 is hydrogen or a Cl-4
al kyl or alkoxy group, Xis Nor CR5 where R5 is hydrogen or hal ogen, and
Y and Z awe o2iopdependent |y carbon or nitrogen atons defi niPag/usdy/ewent at ons
of a five- to six-nenbered ring that is unsubstituted or substituted at
one or nore posith¢®fs with oxo, halo, nethyl or hal onethyl groups; or an

i somer, tautomer, 20 pharmaceutically-acceptable salt or prodrug thereof.

4. The conpogsitiBie CoTIDEHEPO Cloot Bhieinibe stleatansclosiive SEP 6 2taatanOx. 2

i nhi bitory drugygg ox%r@@lﬁg%eégﬁcéﬁh%ﬁlttﬁggﬁo ng&&sﬂs PEOUR- 608 SaRbAE, Of

cel ecoxi b, deracoxThb va oxXI| are 2CoxI b €t ori coxl'b,
2-(3,5-difl uoromﬁeqwklﬁasd [tﬂsalfé,rrefewﬂsmd‘@vmoxwhenyl ]-2- cycl opent en-1| - one,
(S)-6,8-dichloro-2 25 (trifluoronethyl)-2H 1-benzopyran-3-carboxylic acid,
2- (3, 4- di §1 ubr opherppimpositiof &F-Eyigy bwyexgi-mtbet #J¢ast one selective COX-2 inhibitory

- but oxy) - 5- [ 4- ( nﬁ:‘%){@g&]gr&wa fpsn oI%p T%lﬁ_')‘ff Ryridazi none,

5-net hyl - 2- (2 Fudroant “UCetic acid and salts 43 WO

02/.096435 PCF/ USH%/ CI%an)?zmo& %g;%? glf er ;Eq}?e eﬁ%gp 0 3n|ets!3]ec91ve C(?% 3'115911»11to‘§¥h§£te'eg

the at | east one se Itory ar

fromthe group ocbmgmairodtggmfpamebmboxahxa,lttha:b@fecom b, parecoxib and its
salts, rofecoxib and etoricoxib. 5 6. The conposition of Caim1 wherein
the at |east 80ne’1‘l$eioerpb$itiel GQHaith 1 wherbinttlor yonahytude deohpt RdArGyg i s val decoxi b
or a prog{)ug thereo ke C(}t}‘e conposition of Claiml wherein the at |east
one sel ective CCROI? Vnrh % 81’y drug or prodrug is parecoxib or a salt

26 10 mondnydp Feonpeoliaror g ke C s BB & R ES il n Che C2-6

nmonohydri ¢ al coh“md»m thiz g@ipemhedmgfof etitidids@picpapolco-baiand iand diefhyRhdanol |
i sopr opanol , q and dlethylene gl ycol nonoethyl ether. 10. The
conposi tion of %ﬁo Pl ether- iy Ilqui d or sem-solid dosage form 15

11. Th f | d fromth
consi st ng. ofder ”ﬁe%pgz?e%?&agi Qo P AR P FoRClcdiig @B osol s 12,
Th tipn i O K te of th
(nerapeuttc. ' Bocite sporuauTli iages oaa%ebvxeﬁs&fea@@?'o%”mé gowp

consisting of creams, pastes, gels, ointments, lotions and aerosols.

12.  'The composition of Claim 1 exhibiting a skin permeation rate of the therapeutic

agent not less than about 10 p,g/cmz.day.

13.  The composition of Claim 1 exhibiting a skin permeation rate of the therapeutic

20 agent not less than about 25 pg/cm?.day.

14.  The composition of Claim 1, further comprising at least one skin permeation

enhancer.

15. The composition of Claim 14 wherein the at least one skin permeation enhancer
is selected from the group consisting of terpenes, terpenoids, fatty alcohols and
25 derivatives thereof, fatty acids and alkyl and glyceryl esters thereof, fatty acid
esters of glycolic acid and its salts, lactate esters of fatty alcohols, laurocapram
and derivatives thereof, dimethylsulfoxide, n-decyl methylsulfoxide, salicylic
acid and alkyl esters thereof, N,N-dimethylacetamide, dimethylformamide, N,N-
dimethyltoluamide, 2-pyrrolidinone and N-alkyl derivatives thereof, 2-nonyl-

30 1,3-dioxolane, eucalyptol, sorbitan esters and sunscreens.
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13. The conposition of Claim1l exhibiting a skin pernmeation rate of the
therapeutic 20 agent not |ess than about 25 tg/cnR.day. 14. The

conposi tiWO 00)[09@351i m 1, further corrpri sing at | east one sleCa/yser/mmat i on
enhancer. hﬁ,gcorrpom tion of Claiml1l4 wherein the at | east one skin

per neat i on en]ﬁan § comrosiigp QEFB‘anlflb’WF’Eeﬁeth@PHﬁ‘}ﬁt ensrikinsRermention ephangrsnes,
terpenoids, fatt )/s sele6RDabS: tﬁ@groulfgéorgf%ﬁhé’ SLAIMB IO Byl sglfctyﬁ e, RIS and

al kyl and gI ycer esters there fatty aci'd esters % Ic dacid and
its salts, |act a}/fe%tn@m@obfcaq’vam,yaramidh@alsdlhy@wwabd@mdroaamomer| vatives

t her eof d| met hy e cid and

al kyl est ers the&lidg:‘léng@ ﬂl— m%%?hffyga lggé’gﬁﬂd%mohgﬁgﬁ% ag?pr?%mgare EI

di met hyl t 8l uam de;terpinggl limdloadi aaomeroh menNamdihopd, idaeisuhdreofead tdeemzof , 2- nonyl
30 1, 3-di oxol ane ’ﬁ%gt%‘%t"?l , sSorbitan esters and sunscreens. 44 VO

02/ 096435 PCT/ USBE 6. The corrposi tion of Claim 14 wherein the at

| east one ski® p cer, sel ect ed m .t he group consisting of
ol eyl al cohol, 1. %E%Fq% all%fa%gfléalm 1% e I?Wﬁsoa}fa% ?‘f%ﬁ‘mp FR%B%%T carveol ,
citral, di hydr ocaarpbeoﬂd as slninyeinmaﬁcwemhmcersneorrent hol , isopul egol ,

4-ter pi nenol , nenthone, pul egol, canphor, geraniol, 5 a-ternpi neol ,

| i nal ool , carlacibd conipoaition ah€lho [l ¢ that comEises dlds}ealeelﬁolaﬂ&lthlyﬁﬁﬁmsﬁm m Xt ures

t her eof . 7 The_co toOS|et{§on of Claim14 that conprises a fatty al cohol and
a ter pene or t ePperord B n perneati on enhancers 18. The corrp03| tion
of Caim 14 that r| s hol as skin per neation
enhancers. 1916 T e TOmp oﬁ)‘/”(ﬂ‘? ?J&j”g?rﬁllnl %‘i“ﬁ S’E‘Hé’e’é‘?eafl%%‘t a’emé ski n

per meat i on enhanxseelectecsfr&eltlﬁecgraq) ddneistinge ogiicOzu:iH mﬁ%ﬂt]hlﬂﬂte%o;%ﬁl c acid,
i sopropyl laurate sopr o i st met hyl ol eate, ceryl
nonol aurate, gly g?i}?te %ﬂ%l"?& Iyﬁﬂr@cr@ﬁ“&? faurals. glygerst @Onvfi?g‘eglyFerﬂu ol eat e,
| aur oyl gl ycol at alaum@@yéwg&lyﬁ%ahﬁoyl@%}ﬁke é@r@l%%bﬁkecocbflos'[ ear oyl
gl ycol at j'é sodi um | auroyl gl ycal ate, tronet hami ne aur oyl ycol at e,

t

lauryl ate, 8ysd %tFWOS?eér@b’]aglléc%%i SB‘I‘lé‘?Ilaqr%)dEh/?@latezwomqth@mé@}@pwl tion of

daim 14 wher ei ng &tﬂatatladrﬁaﬁtatenﬁyrﬁsbu MRS dﬁﬁ%\%}ypﬁcﬁﬁhancer is glyceryl
nonol aurate. 21. The conposition of 'Claiml14 erein the at | east one skin

permeat i on enbantRy condsitiSn & CIRMP PHRHeBfh thedt Mk ne skin permeation enhancer

is glyceryl monolaurate.

21. The composition of Claim 14 wherein the at least one skin permeation enhancer
20 is a compound of formula
N (CR®~CR%,-CO,R?
R~
F
where R groups are independently hydrogen, lower alkyl, lower alkoxy,
halogen, hydroxyl or NRR® groups in which R and R® are independently
hydrogen or lower alkyl groups or R’ and RS together with the nitrogen atom to
25 which they are attached form a 5- or 6-membered heterocyclic ring; R* is a Cs.g
linear, branched or cyclic alkyl group; R’ is a hydrogen or phenyl group; R*is a

hydrogen or cyano group; nis 0 or 1; and q is 1 or 2.

22.  The composition of Claim 14 wherein the at least one skin permeation enhancer

is selected from the group consisting of Cs.;5 alkyl esters of p-aminobenzoic
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a,,,, (CR3=CR4)n-CORZ (R )4 where Rl groups are independently hydrogen,

| oner al kyl, |ower al koxy, halogen, hydroxyl or NR5R6 groups in which R5
and R6 arwoindeqendent|ly hydrogen or | ower al kyl groups @CTRSoan6R6
together with the nitrogen atomto 25 which they are attached forma 5- or
6- menber ed het erdsed/EWRA)y p-figRetidamigobengsic 4@d. Z-qmisehenzeie agidrawnamic cycl i c

al kyl group; R3 L, cyano
group; nis O oralcid ﬁe{ﬁ@{ ﬁ&x?gj‘ﬁﬂan% th-%QMJ?'hg ﬁgg’é%%% s@t?%ﬁﬂ%gﬁ )%lemm 14
wherein the at lasibt one Skl n pernmeation enhancer is selected fromthe
group consisting of C5_18 al kyl esters of p-am nobenzoic 45 WO 02/ 096435
PCT/ US02/ 17083 Emc@n(pmm of (Jaidi hehérgindhri thabpavtio ngenabsirugse@-agami nobenzoi ¢

acid, cingamc  @flduafoROEINAIL ARG SahfAb fefis] d and

2- cyano- 3, 3- di phenylacryli acl corrp05| I'on aiml wherein

t he therapeu ation in the conposition
of about 12. Eht oggg 1& 2618\7 e?a%}% :hha%;aﬁgmf&?lcf% %ﬂﬂ‘én derh vel szff'erap SRt maceut i cal
conposi tion Coﬁmgﬁmlsn@bﬂuzemmraapmbﬂlzmg aangeitof a@harbiabeuneﬂly aitc@tﬂﬂi ubi l'i zi ng

anount of a phar nmace caII bl carrier at ¢ rises Iow

nol ecul ar wei ght® H%?ﬁg.ﬁy%ﬁl? 5}/8 %’Wpcfpg] Wﬁaé VEieht {nﬁ%c’hy H%P]ﬁglé ll?reé‘b

conprises at | eati¢ragéc sgnecdnptBedDIas: ond Kiléutiv® COUP Uthitorl @upbodr ug

t her eof ?Qd is pregenél at _.a concentration in_the conposition of about 12.5
to about ‘%400 ng/HPIrusBIeTephEndIS RisEYY B AR UTEY OB 5 AR P HOLIDt ant i al y
all of the ther apeifbiabo@de0ing/pr esent is in solubilized form 26. The
conposition of Claim24 wherein the therapeutic agent conprises at | east

15 one conpogfd TR\omgoditie df@ﬂuﬂﬂ\zherd%éub@ta%anﬁlén offRrtBeriptuliSagdniet hyl ,

am no or imde group, R4 is._hy cgrogen or a C1_4 alkyl or al koxy group, X IS
N or CR5 where PBCSRUIRPROBHERGO™Ral ogen, and Y and Z are independently

carbon or ni % ogﬁ1 at ons _defjnin IJlacent atoms of a five- to
e composition of Claim™24 wherein the therapeutic agent comprises at least

15 one compound having the formula
Y.
\Z
9]
\
) -~
RPN\ I
O X
Rr?

where R® is a methyl, amino or imide group, R*is hydrogen or a Cy.4 alkyl or
alkoxy group, X is N or CR’ where R’ is hydrogen or halogen, and Y and Z are
independently carbon or nitrogen atoms defining adjacent atoms of a five- to

20 six-membered ring that is unsubstituted or substituted at one or more positions
with oxo, halo, methyl or halomethyl groups; or an isomer, tautomer,

pharmaceutically-acceptable salt or prodrug thereof.

27. The composition of Claim 24 wherein the at least one selective COX-2
inhibitory drug or prodrug is selected from the group consisting of celecoxib,
25 deracoxib, valdecoxib, parecoxib, rofecoxib, etoricoxib, 2-(3,5-difluorophenyl)-
3-[4-(methylsulfonyl)phenyl]-2-cyclopenten-1-one, (S)-6,8-dichloro-2-
(trifluoromethyl)-2H-1-benzopyran-3-carboxylic acid, 2-(3,4-difluorophenyl)-4-
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20 six-nmenbered ring that is unsubstituted or substituted at one or nore
positions wth oxo, halo, nmethyl or hal onethyl groups; or an isoner,

t aut omer ,wophasareteut i cal | y-acceptabl e salt or prodrug theceafsp2/2067 The
conposi tion of CI aim 24 wherein the at |east one sel ective COX-2

i nhi bitory drug Erygradragethy-sertestad4imsthyisakonylpbepytich@Bt i ng of

cel ecoxib, 25 AGH i I r Xi b,
2-(3,5-difluorophenyl %férﬁ ?ﬁék@r{g?%lcgﬁﬁgﬁ) p g’rﬁ‘? P?Eéq%%?%cﬁcg%@eshﬁsi one,

(S)-6, 8-dichl orohoeof t rifl uoronethyl)-2H 1-benzopyran-3-carboxylic acid,
2-(3,4-difluorophenyl)-4- 46 WO 02/ 096435 PCT/ US02/ 17067

( 3- hydr oxy- 32%et Hgl Comlpbﬁltl@xyf)c@n{ 2 hratip ey lepgsrope pydensing ICOX32 ( 2 H) -

pyri dazi ngne, 5- f c acid and
salts thgr eof . g@ﬂvnéﬁ\{ d%ucg(& 05|t o?lelg ed(ﬂréﬂ?{h%%z&%&%@&%ﬁg O& éast one
sel ective COX- 2 &ldenbribiparecyxib puditsomltyp rafelroup dnd egeicexibed fr om the group
consi sting of celecoxib, valdecoxib, parecoxib and its salts, rofecoxib
and etoricoxib. "ﬂ&cofﬁpesiti@nquc@hini BrwigfeiCirianrieadt onb eslaitive COX-2at | east one

sel ective COX-2 hibitory dr r i s val decoxib or a prodrug
t her eof . 30. Thénfélgr%pr&sd‘r% oR ¢ d%'(’]gdfé{al%‘cfﬂ%\ﬁ%&%cidﬁugt g°%t | east one selective

COX-2 10 i nhj bit.or dru a ib or hereof. 31.
The conposi t?%n ’lf)]}e 9@40 v&ﬁ%lfnel n eﬁ%nﬁlg %?%rop%sea\?cggﬁgbsi" a C26
nonohydr i@ al cohnhlblt&;?.dni@mpmmqgmspm«iuxlbodr aGhRimedt wherein the C2_6
nonohydri c al cohol is selected fromthe group consisting of ethanol,

i sopr opanol , 3h- bilieanoipositich ofi @iihyldentereid heghonobydritailmabliyh Ot her. 33. The

conposi tion of C ai 4 t isinaliquid or sem-solid dosage form 34.
The conposition B @V‘i?cn%l%‘%‘o] n a dosage form sel ected fromthe gr oup

The: composi ¢ P B CCBRA AT Y R Titod MEgp WA b PPds E1BFa: he 20

t her apeutic agerﬁonmﬂte gr@pohdiaing abetiinol, Gsopthpeiitd, Wayanci @nd dibByleasrposi ti on of
Claim 24 ?Xhl bitin skin p rmeation rate of the therapeutic agent not
| ess t hah’ about 2% f“‘ﬁ?‘?ﬁﬁlﬁ' » 37. The conposition of Cl aim 24, further

conprising a st one ski 1 on hancer .
P 9 %3 e composition (g} éialm t}‘lat?s in a 1r(]1u1 or semi-solid dosage form.

34. The composition of Claim 33 in a dosage form selected from the group

consisting of creams, pastes, gels, ointments, lotions and aerosols.

35. The composition of Claim 24 exhibiting a skin permeation rate of the

20 therapeutic agent not less than about 10 pug/cm?.day.

36. The composition of Claim 24 exhibiting a skin permeation rate of the

therapeutic agent not less than about 25 pg/cm™.day.

37. The composition of Claim 24, further comprising at least one skin permeation

enhancer.

25  38. The composition of Claim 37 wherein the at least one skin permeation enhancer
is selected from the group consisting of terpenes, terpenoids, fatty alcohols and
derivatives thereof, fatty acids and alkyl and glyceryl esters thereof, fatty acid
esters of glycolic acid and its salts, lactate esters of fatty alcohols, laurocapram
and derivatives thereof, dimethylsulfoxide, n-decyl methylsulfoxide, salicylic

30 acid and alkyl esters thereof, N,N-dimethylacetamide, dimethylformamide, N,N-
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25 38. The conposition of Caim37 wherein the at |east one skin perneation
enhancer is selected fromthe group consisting of terpenes, terpenoids,

fatty al cwboke@ssl derivatives thereof, fatty acids and @Ciyusoanmméyl yceryl
esters thereof, fatty acid esters of glycollc acid and its salts, lactate

esters of fatty é‘lllte&w&)tpblamlldﬁu? ebrafﬁ’rdamne ardtiNcrdipil derivaises théreefedhionyl-
di met hyl sul f oxi dqe,3 &g,%gleu vl St ag)&gtgps anﬁgﬁs&%ﬁ 30 acid and al kyl

esters thereof, met hyl acet am orrram de, NN 47 WO

02/ 096435 PC@@US% éozjg)@glgﬁﬂw@fan%bz%%@ﬁa@@m 1@asp r[es hngat ancNera' Kyl

derivati ves thereof sor an esters
and sunscreens. Qgeleqfhféfremrfb@gpm omsistingGif alayl Slzohm,en@hyi salinelaad; NMBst one

skin perngation e |s.sel e £.om rou i sting of ol eyl

al cohol , m'E;rret hyl %2{%%{1 e[h hd %NVY/S& gqgveﬂlf AL &l?@ﬁ‘%ﬁﬁve& g’i‘?’&f gar veol ,
citral, dihydr ocaa’owr&mthol ahobyldgcd,odarevmmpl reatiend, polegol| Ga@[ﬁihbf}@&lamol

4- terpl nenol , rrent hone ani ol -terpineol, |inalool,
carvacrol, trans®ZARPRY: 02 ?Og(fﬁ%{?%rafﬁré ?ﬂﬁg%? ‘SP?E@H’?TGO AL FAGFBE ¢ her eof .
40. The conposi tmomuleéthaleafm 37 that conprises a fatty al cohol and a
terpene or 10 terpenoid as skin perneation enhancers. 41. The conposition

of C ai m 37 ubat Thospigosieisn Gf(emim&'yﬁl@lh@mp@@a; d fapyBlolft$ afkd RrpeReSeat i on
enhancerjR 42. The cngom tion of daim37 wherein the at Ieast one skin

per meat i enhan‘@@%"‘“o1 S S BEPSHIYBICHE gr oup consi sti ng of ol ei c acid,
i sopropyl | sopro 15 ristate, nethyl oleate, ycery

nonol aur at e E; H%Pfe%lé“ Whﬁ'rfé’WPS?flqleé’élﬁlé?@l agfd ‘}‘E@Plﬁs SHH"OI eat e,
| aur oyl gl ycol at@ms@mh(mhalﬁérycol ate, cocoyl glycolate, isostearoyl

gl ycol ate, sodium |l auroyl glycolate, trometham ne |auroyl glycolate,

lauryl |actatg, Thedonippkitib@6f@hign 3NEhébiaYhe dt akadng skift PermdABortQKRRSE t 1 on of
Claim 37 wherein the at_ | east one skin perneation enhancer 20 is glyceryl

monol aurate. 44.% %Ct%ﬁ’ii%élietgr?ﬂ? opsigingi o PBT arfe isepiepYIHenrate. ifepsenyl one ski n

per neat i @8 enhang@fistatk Snéth{ QRRU 1 o Mubate, Btyceryl HHRT E*f& 1 R2 (R1)9
-11 where R grou?s are |n}g endéelg%e?{/ h droéen%ylc%ryv\er a0 y ,giyce r al koxy,

25 hal ogen, hydr&yrate glyrmRéolgtedpsoylg Xﬁﬁia@hc%o}’éﬁkycﬂﬁtemoylndependent |y
hydrogen or | owegy@hidey lisodteRidPat Aol dRD s@bidn Rirdy? %E%&Q{e, W fndullGe ﬂlntoW gen atom

to
glycolate, lauryl lactate, myristyl lactate and oleyl lactate.

43. The composition of Claim 37 wherein the at least one skin permeation enhancer

20 is glyceryl monolaurate.

44. The composition of Claim 37 wherein the at least one skin permeation enhancer

is a compound of formula

N (CR’=CR%,-CO,R?

o
F
where R! groups are independently hydrogen, lower alkyl, lower alkoxy,

25 halogen, hydroxyl or NR’RS groups in which R® and R® are independently
hydrogen or lower alkyl groups or R®and R® together with the nitrogen atom to
which they are attached form a 5- or 6-membered heterocyclic ring; R’isa Css
linear, branched or cyclic alkyl group; R’isa hydrogen or phenyl group; Risa
hydrogen or cyano group; nis O or 1; and qis 1 or 2.
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which they are attached forma 5- or 6-nenbered heterocyclic ring; R2 is a
Cs-is linear, branched or cyclic alkyl group; R3 is a hydrogen or phenyl
group; RMWDI2@964Bydr ogen or cyano group; n is 0 or 1; andPgTitsod1767 2. 48
WO 02/ 096435 PCT/ US02/ 17067 _45. The conposition of C aim 37 wherein the at
| east one ski‘™- pePREFTPSHIRH Siém BT whers) the rlgast premskirrgergeasiop ealomnsirst i ng of
C5. 18 al kyl est efsseRieRrRH tﬁé’@x%ﬁﬁQbrﬁistiﬂggpc&g'gﬁﬁesteps-oq' TELEApobenzoi ¢
aci d, 2-am nobenzoic acid, cinnamc acfd, p-nmethoxyci fnam ¢ acl d,
salicylic acid angid2PaBAh@-dmethylaphebytzatragid, 8-anbnabenmbic 2461, cibnadeic mal | y

del i ver abl e phar 1t : [ t1on: LisSi a therapeutic ..agent

sol ubi lized in aggig{e"’uﬁf.efh?’%%’%ggﬁ%%%‘% 9%@@%%%?“&"&%%‘/&{‘?@§r‘ﬁ§heé}%18%‘§{1%b| e
carrier tiat conpeidses a | ow nol ecul ar wei ght nonohydric al cohol, wherein
the therapeutic agent conprises val decoxib and/or a prodrug thereof and is
present 10 at46a dodecmaliy &fivemble pharmecandogi esinposionabmphigiig a Ghelapb@icabout 400

nmg/ M. 47. The c Ltien.of C.ai.m.46 wherejin the therapeutic agent

conpri ses par eco%%l?g%?blgzeg art S?lﬁbéﬁ}é{ﬁ amot O%Eh%ﬁcﬁﬂ'%‘?aﬁgéﬁ:e@fibl@l ai m 46
wher ei n t he nonobarder thatabmphads ailéw Mofduler weRRCHN L GiclicBbOWherdh 9. The
conposition of i 8 wherein. nonohydri c al cohol is selected

ai m t he - 6,
fromthe group cOEPEY }Cr‘?ée?ﬁm’@?ﬂ%BFl,ggqoé’@ﬁ‘Pe/ﬁéﬁB’fofln‘rg-%ﬁﬁ%fﬁB@ isgresenti et hyl ene

gl ycol namoet hyl atetdvatentafon iR wapBSEHE b0 SH3ibBhdPohlbah is in a liquid
or sem -solid dosage form 51. The conposition of Claim5b0 In a dosage

form sel ect ed7f r Uhe &digpogiion Bf Cirk 96 Sihsleintfe AbrapE1RRMBent BERHESs pA&IRib
ointnments, lotions and aerosols. 52. The conposition of aim 46, further

conprising at |edstS ieregfi n perneati on enhancer. 53. The conposition of
Cl aim52 whergin_fhe at | ,easll; one skin permeation enhancer is selected
fromthe gr od'g- c ORSTEIROFGOR P Clapm dn wheremdheymapphydric glegho}isa @ehol s and 25
derivatives ther gehehytiaé bi¥odgi ds and al kyl and glyceryl esters thereof,
fatty acid esters of glycolic acid and its salts, |lactate esters of fatty

al cohol s,15| aupOCTRY @Mposifidh BECIMRLS WRScANE! €9f moﬁHh?ﬁ!c@{éo}Ui foxtdg n-decyl

met hyl sul foxi de, _saljcylic acid and al kyl esters er eof ,
N, N- di met hyl acet SFPdRe STaRmempiyiTeH §ihane esompnanoki nhetahglland disthylege

2-pyrrolidinone gpgbll}ﬁ(ﬁ[)&wl cHRfi vatives thereof, 2-nonyl
50. The composition of Claim 46 that is in a liquid or semi-solid dosage form.

51. The composition of Claim 50 in a dosage form selected from the group

20 consisting of creams, pastes, gels, ointments, lotions and aerosols.

52.  The composition of Claim 46, further comprising at least one skin permeation

enhancer.

53.  The composition of Claim 52 wherein the at least one skin permeation enhancer
is selected from the group consisting of terpenes, terpenoids, fatty alcohols and
25 derivatives thereof, fatty acids and alkyl and glyceryl esters thereof, fatty acid
esters of glycolic acid and its salts, lactate esters of fatty alcohols, laurocapram
and derivatives thereof, dimethylsulfoxide, n-decyl methylsulfoxide, salicylic
acid and alkyl esters thereof, N,N-dimethylacetamide, dimethylformamide, N,N-
dimethyltoluamide, 2-pyrrolidinone and N-alkyl derivatives thereof, 2-nonyl-

30 1,3-dioxolane, eucalyptol, sorbitan esters and sunscreens.
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30 1, 3-di oxol ane, eucal yptol, sorbitan esters and sunscreens. 49 WO

02/ 096435 PCT/ US02/ 17067 54. The conposition of Claim52 wherein the at

| east onewelrnoqes neati on enhancer i s selected fromthe grPeNwSOLI®sBLi Nng of
ol eyl al cohol, nethyl salicylate, t hynol , nent hol, carvone, carveol,

citral, di hy &4- oc’!élweemoswmfd?rlwaﬁmem theesp heeﬁtone skin pergysatiespahancer
4‘terp' nenol , neptdioRG frd}h'{h%%%tu c%ﬁ’émﬁ& of o ra?rﬁ;'le] mfélgﬁséﬁlgyl%r&%ll’

| i nal ool carvacrol trans-a oner racemc '~ m xtures
t her eof . 55. Thethmnlpmsilth@lowvmne@aa\lem ifrat, Iddlb'dllogarmqlselwdaochazbng; al cohol and

a terpene or tel{egglgl%l& %‘épu%%%e 4&@1&) (El' 191ent cpr{éﬁg camgl%orhger%c(ﬁnpc’s' tion

of Claimb52 that conprise per neati on
enhancersS 57. Tduemmmm),dmlalobbnamdcrcm mmﬁathmhem@nm theesofiind r@&sidic one skin
perneation enhance | ected fromthe group consisting of oleic acid,

i sopropyl | aurat®* LF%SC}E % nyrl st at e, rret hyl ol eate, glyceryl

nonol aur at e, _gl yger nONoo cer dil a yceryl dioleate,

| aur oyl gl ycgg'at@,e %@BP%@?H ﬁ%s S%qbzt B§/els a fafty, gqﬁ’if’i‘f}]laé‘g erP%‘Tv?socrear oyl

gl ycol ate, sodi usipkwid aydkirgeya€dtiah enhant@sret ham ne | auroyl gl ycol ate,

| auryl lactate, nyristyl lactate and oleyl lactate. 58. The conposition of

G ai m 52 wheb@&i Mhelem@bsifi@ASClAMES 23katRoPefifee alely DilcdBN@IAGRYmoliaS sigh ycer yl
nonol aurgﬁ 59. The conposition of Caimb52 wherein the at | east one skin
per neat i enharREBpeatiope "&"tonpound of for rrul a where (CR3=CR4),; CX2R2

RA)G a,,, - usarel en | ower al kyl, | ower
éu kZ)xy hal eﬁ@ﬁlpawrn %ﬁﬁns%%ﬁf%ﬁ St HRgE R g e
i ndependent | y hy@kn&wrfr&m thk:%ﬁ cBhdisting OF elei@%c@rls&%ﬁomqhuﬁﬁe mgﬁﬁ)prer with

the nitrogen atomto 25 which t are attached forma 5- menber ed
het erocyclic ri rfigyrisige, methyl @FatiglyqeﬁﬂWOlabfla§n%1M‘€ayléﬁ*°D@9]@PtPog1¥ﬂeWI gr oup;

R3is a hydrogeralraﬁmehggyéryxgﬁ&w@a 14840yl ?ly@olat@y&gfbgpﬁyéﬁiat 8RR group; nis 0
or 1; and g is 1 or he conposition of wheréin the at | east

one ski n1per neatglywlainirareary! gygols, eadivar larayhelyerdatetenms thagyieg lewony of
C5-18 al kyl est eél?coﬁfte, pau?}mlde&@?%ﬂ's&l lactate and oleyl lactate.

58. The composition of Claim 52 wherein the at least one skin permeation enhancer

is glyceryl monolaurate.

59. The composition of Claim 52 wherein the at least one skin permeation enhancer
20 is a compound of formula

(CR%=CR%,-CO,R?

X
F

where R! groups are independently hydrogen, lower alkyl, lower alkoxy,

(e

halogen, hydroxyl or NR°RS groups in which R’ and R® are independently

hydrogen or lower alkyl groups or R’ and R® together with the nitrogen atom to
25 which they are attached form a 5- or 6-membered heterocyclic ring; R%is a Cs.i

linear, branched or cyclic alkyl group; R’isa hydrogen or phenyl group; R'isa

hydrogen or cyano group; nis O or I; and g is 1 or 2.

60. The composition of Claim 52 wherein the at least one skin permeation enhancer

is selected from the group consisting of Cs.;5 alkyl esters of p-aminobenzoic
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50 WD 02/ 096435 PCT/ US02/ 17067 acid (PABA), p-dinethyl am nobenzoic acid,

2- am nobenzoi ¢ acid, cinnamc acid, p-nethoxycinnamc acid, salicylic acid
and 2- cyawo-03/0%4a5 phenyl acrylic acid. 61. A dermally del iPcerusht/e7067
pharmaceutical conpgsition_in a formof a paste, 5 ointnment, gel or cream

conprising at | @5&t(PHRA) gufigmethylaaningrnzrig fr‘ﬂ*ﬁ Br%mbeamgam%rmwm ug in a

total amount of a1;i2p%eiRxIdMhandt adi®@B8licyROECi MY BB anb3, ﬁdﬁ)ﬁél‘@lacr}%@um of
50%to 97% at |east one skin perneati on enhancer in a total arount of 2%

to 20% and at | @88k one thi ckening agent in a total ampunt of 1%to 5% by
wei ght. 10 62. The conposition of Caim61 wherein the at |east one skin
per neat i on ebharfséermally deliserbleathampagpiticileogotifiocivrigoan bhypaste. t er penes,

terpenoi ds, fat tyn kol lod oM cofliditPlihctSnb ALARE ch@biihifihflgngnd ) k!
of, “FALLY ac FLegre Gl

and gl yceryl esters ther este ycol1¢ ac nd its
salts, lactate %Pmdmgah aftetalwncaht:WS% tol 186k, aClappst ema sohvedt tlertbtaht | ves

thereof di met hyl sul f xid sal.icylic 15 acid and

al kyl esters t hérsor toc%ﬁb%eta 9% ﬁﬁ B esp%(?gme@ll%? P?%?%ﬁi%&m Nlt

di et hyl t ol uam d:éz%aeag%ranﬂladiemnm aivtleih@d deyl in destaMatduwiest 1% ey £%f |

2-nonyl - 1, 3-di %yol aq% eucal yptol, sorbitan esters and sunscreens. 63. The
1

conposi ti on of wherei n the at | east one ski n perneati on enhancer

is selec t he rou S of ole hoI met hyl allcylate
e 901y b g op e LB DR ot s Pt SR e

di hydr ocar vone, ulnﬁm&atffwl ahelgaﬁpulbmhg ofhetpefidd] ﬂaqm:nds , TR dMeUhBls a’ﬁ&l: egol ,
canphor, geranio a-terpi in arvacrol, trans-anethole,

i soners thereof dﬁﬂ‘é?“?"ésctgﬁlieep ﬁf’&?é@‘{ Wé?%lyceéﬂ estprdheTBHpBLY 86i8n of O aim
61 that conpri segten of at E:Mlcedcﬁpiiﬁhtsaﬂ@ @ctbt@fe&@ﬂa%f ity alkehbI8 1RRBAbFANAS SKin

per meati on enhancers, he conposi tion of Claimé6l that conprises ol eyl

al cohol and t hyBf %Itvagk‘?sﬁher‘ﬁfgrﬁlf@ﬁfhﬂhhlf‘é‘r‘ﬁ?aﬁ@é‘?yé meéalmlfﬁéld%éﬁ‘t?db?tl on of

C ai m 6113her ei Biciihad aficyl é%ﬁ:?stth%@f N&mlmmefafn% emamﬁnamlae $ehect ed
fromthe group consisting o leic acid, I'so aurate, 1sopropyl 30

myristate, met hy‘llm@hléﬁlth@ml@q ﬁwrrylldlwwr Eﬁé dngWe&Wﬁfeﬁbﬁﬁl@méat e,
glyceryl dilaur qtﬁdloﬂélé(&eé&éhlyg{o?'s&%ﬁt&n este® A%l Bleyfo! ate, caproyl

gl ycol at e, cocoyl
63. The composition of Claim 61 wherein the at least one skin permeation enhancer

is selected from the group consisting of oleyl alcohol, methyl salicylate, NMP,
20 thymol, menthol, carvone, carveol, citral, dihydrocarveol, dihydrocarvone,

neomenthol, isopulegol, 4-terpinenol, menthone, pulegol, camphor, geraniol,

o-terpineol, linalool, carvacrol, trans-anethole, isomers thereof and racemic

mixtures thereof.

64. The composition of Claim 61 that comprises a fatty alcohol and a terpene or

25 terpenoid as skin permeation enhancers.

65. The composition of Claim 61 that comprises oleyl alcohol and thymol as skin

permeation enhancers.

66. The composition of Claim 61 wherein the at least one skin permeation enhancer
is selected from the group consisting of oleic acid, isopropyl laurate, isopropyl
30 myristate, methyl oleate, glyceryl monolaurate, glyceryl monooleate, glyceryl

dilaurate, glyceryl dioleate, lauroyl glycolate, caproyl glycolate, cocoyl
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WO 02/ 096435 PCT/ US02/ 17067 gl ycol ate, isostearoyl glycolate, sodium

| aur oyl gl ycol ate, tronetham ne |auroyl glycolate, lauryl |actate,

nyri styl waoeas@smnd ol eyl lactate. 67. The conposition ofPCTIENMBE7 wher ei n
the at | east one_skin perneatjan enhancer is glyceryl nonolaurate. 5 68.
The conposition 8f chftﬁ’ilf‘ﬂs%efr%é?/‘é‘ﬁ e.SAduRlayreyd Sycglaes, ERpthpaingiasreydn
enhancer is a cgpaoasdag] hakBlthisai lactatddRATHFHactatdd 2 (R1) 9 where R
groups are independently hydrogen, |lower al kyl, |ower al koxy, hal ogen,
hydroxyl or NR5RBhegicayRsitibR 0Pzl 6 Revh@es tibatada8: dnedRRGRABALY ert@ndiydr ogen
or lower alkyl groups or R5 and R6 together with the nitrogen atomto
which they are a’tstggéﬁ‘%m%?lﬁ‘l‘rat%- or 6-menbered heterocyclic ring; R2 is a
Co-18 Iigear branched or cyclic alkyl group; R3 is a hydrogen or phenyl
group; R4%i s FREROREM LR oL laie 6] Mherpin the atdoagt age sltin pamebation enhanagr 2. 69.
The conposition gk ?gﬁﬁdq,]gfgmﬁqaei n the at | east one skin perneation
enhancer 15 is selected fromthe group consisting of C5 18 al kyl esters of
p- am nobenzoic acid (PABA), p-di | ateRx6B'B18267 ¢ aci d, 2- ani nobenzoi c
acid, cinnamic acid, p-methoxygihnamic acid, salicylic acid and

2-cyano- 3, 3-di phenyl acrylic acidl_79J A dermally deliverable

phar maceuti cal conposition in a formof a cream paste, 20 gel, ointnent,

| otion or aer osokhegORDEicEp e Adepeasiily BPGoS&, Bher Wy CReR alkio%i bitory drug
or prodrug and unscreen. 71, e conposition of (y:l erein the

1. .T aim70
sunscreen i s oct Og%—}HFFPé‘@'hVI%%RE6@@%@&@%&@§6@F@§é@mn¢mﬂhn amount of

1 %to 1066 by wedy@Rfgen o bwelulRRiNQRDs f RBMi1gO b dethet 3% @ tlSHroRh ! of a
selective COX-2 inhibitory dr5§ to 25 a site o%é Sai n aneﬁﬁogg}lﬁ%ﬁg%mti on in
a subj ect, the nitifbey divpitrdicd forngpl-©abinembgmdihstesecyelianipg RéisadPsposi ti on
of daim1l to skifR,ObrahfiRaSYBI&E Lyl doun! RE iTEE f ' ) rein the
conposition is adm'ani rst ered '?% ski r}{ %’?uPé focdjsw%?grof |Cﬁgln%§l%’agj@gscaent to
the site of pai rhydragener ¢yane aienpitt iof or T4ndftiel pe2.hod of O aim 72 wherein
the site of pain and/or inflammtion is in an 52 WO 02/096435

PCT/ US02/ 1708% Esicampaition ofeflpimi 01 whisoutiwrie brass, onersist pérareatbon eahsriceul ar
tissue. 15 is selected from the group consisting of Cs.;5 alkyl esters of p-aminobenzoic
acid (PABA), p-dimethylaminobenzoic acid, 2-aminobenzoic acid, cinnamic
acid, p-methoxycinnamic acid, salicylic acid and 2-cyano-3,3-diphenylacrylic

acid.

70. A dermally deliverable pharmaceutical composition in a form of a cream, paste,
20 gel, ointment, lotion or aerosol comprising at least one selective COX-2

inhibitory drug or prodrug and a sunscreen.

71. The composition of Claim 70 wherein the sunscreen is octyl

p-dimethylaminobenzoate and is present in an amount of 1% to 10% by weight.

72. A method of effecting targeted delivery of a selective COX-2 inhibitory drug to
25 a site of pain and/or inflammation in a subject, the method comprising topically

administering the composition of Claim 1 to skin of the subject.

73. The method of Claim 72 wherein the composition is administered to skin at a

locus overlying or adjacent to the site of pain and/or inflammation.
74.  The method of Claim 72 wherein the site of pain and/or inflammation is in an
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75. A nethod of effecting targeted delivery of a selective COX-2 inhibitory
drug to a site of pain and/or inflammation in a subject, the nethod

conpri si nyotoepp@ads |y adm nistering the conposition of C &cmua24meski n of
the subject. 5 76. The nethod of Claim 75 wherein the conposition is

admi ni stered to edenmak dermal, geheytapsas) iseglaner agtijubesdistuet 0 the site of pain
and/or inflanmmtion. 77. The nethod of Caim75 wherein the site of "pain
and/ or i nf| arffrat Aewethasl afgifaeiingéppeied dediverydé pmelbctive GEXR anhétotosy dmpscul ar  or
articular tissue,; : ting t.argeted delivery of

sel ective COX-2 ?ﬁﬂeﬁgip@g% ?%39 §%I1§%ﬁ§ Sglg]teéet’ {1)1? %’;?g?oﬁl 08‘%97‘%?3/ ‘."H‘F?@th i on
in a subject, thelmeisteddg derpmpesitig df @haimald ty skiadhibeisstjenti ng t he
conposition of Claim46 to skin of the subject. 79. The nethod of C aim 78
wher ei n t he @onposimetbod oSClagny hivbdreinaltt dompekition Btadminidt@edi®> sRineithyi ng or

adj acent to the site of .pain and/aqr inflammation. .80. The nethod of Caim
78 wherein the sil%fueS ot ﬂ%’g?ﬁr%(ﬁﬁf%troflﬁfsf% 1 gK/qrdntfapmgation 5 e ni der nal |
dermal , subcytangous scul ar_or articular _ ti.ssue. 81. A pethod of

ef fecti ng ta?Z’et ett Ia%tp?nzy%f@algf 7%“’2%?186% $itg obpgin ?ﬁ?fHP%‘?“E‘%?V“d? Wit o a site
of pain and/or iepideamintidral, sibcatasedta,emisculbih@ apRiul@dsseenpri sing topical ly
adm ni stering the conposition of Caim6l to skin of the subject. 82. The
met hod of O @8.m &8eth@ratieffediing ta gampbdaliver9Rf b Selewdive WON-2 il @usld n 20

sur face a locus overlying or adjacent to the site of pain and/or

i nfl arrrratellbon. ﬁ‘teﬁgawwgﬂng?“@%?wgf“%‘ﬁr ? Frethod cappising topigtlly and/ or
inflammation is ddmigiSeri@Pihd @biPdsiticAF Didim 454D Sih BNAO WshjeciUSCUl ar  or
articular tissue. 84. A nethod of effecting targeted delivery of a

sel ective COF9.2 ThelhdthddsHCIMITR WRereid i dogpBfitiidds AdAREMREd lolfdnabrat i on in a
subj ect, the nethod conprising topically 25 adm nistering the conposition
of Claim70 to SRFY WFLYAEOAdcart o thgsite qfpaimandipg inflgmnaatign-m 84 wherein t he
conposition | m nistered to a skin_ surface at a |ocus overlying or

adj acent to %&re etnéetg?de‘fféﬁﬁmhwl?ﬁmpH?elséfﬁﬁ%W‘b?‘ﬂd/OTSﬁ?amm%loﬁé%lﬁ@H of Claim

84 whereilp the sipi®@r@il, fahb), &h@hReou hABHBRLdrafichfr igu@n epi der mal ,
dermal , subcut aneous, nuscular or articular tissue. 53 WD 02/ 096435

PCT/ US02/ 17087, ﬁﬁet&d@%ﬂ&ﬁingiargﬁfﬁﬁlib& oBY SIQRVE COXCA N Rbryrudios ubj ect
havi ng a COX-2 nedi ated di sorder, the nmethod conprising transdermally -

adni ni stering t S ShpHa RpY/Bringrmmation ipp pubjed. themethag eoroprisis tapiealn 87
wherein the conpsidisefing fe CORPRRIRIr Mih 637 aifar @L subject.

82. The method of Claim 81 wherein the composition is administered to a skin

20 surface at a locus overlying or adjacent to the site of pain and/or inflammation.

83. The method of Claim 81 wherein the site of pain and/or inflammation is in an

epidermal, dermal, subcutaneous, muscular or articular tissue.

84. A method of effecting targeted delivery of a selective COX-2 inhibitory drug to
a site of pain and/or inflammation in a subject, the method comprising topically

25 administering the composition of Claim 70 to skin of the subject.

85. The method of Claim 84 wherein the composition is administered to a skin

surface at a locus overlying or adjacent to the site of pain and/or inflammation.

86. The method of Claim 84 wherein the site of pain and/or inflammation is in an

epidermal, dermal, subcutaneous, muscular or articular tissue.
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5 skin of the subject not greater than about 400 cn2. 89. A nethod of
effecting systemc treatnent of a subject having a COX-2 nedi ated

di sor der ,wOhe/op@shod conprising transdernal |y adm ni st eri RgTiUse2/c®HPOSIi ti on
of Claim?24. 90. The nmethod of Claim 89 wherein the conposition is
contacted with an area of 10 skin of the subject not greater than about
400 cnR. 91. A nethod of effecting systemc treatnent of a subject having a
COX- 2 nedi at ed 87di 2onetréd ofteffectimgtshaemic arprdesi oTg subjactddengaldOX-2adistiatedt er i ng

the conposition of .  Claim46. 92. The nethqd o aim 91 wherein.the
Corpos L on | o confiEh R et comp s A gy firaphiorge SegPeRtitaor
greater than about o438 i1cn2. 93. A nethod of effecting systemc treatnent of

a subject having a COX-2 nediated disorder, the nmethod conprising

transdermal |y agm mhsiethbdef Clagn 8P WRESInttheddbnPositi6h Ricontbded @h anlhi€a £t hod of
Cl aim 93 wherein the conposition is contacted with an area of 20 skin of
the subject “not gr &4p &f the pEicchpEreasrothap apout 480 e net hod of effecti ng

system c treatnent of a subject having a COX-2 nediated disaqorder, the
met hod conpri sifly tyEFHRE FEeriPeaytiFHic eamentPiasabiedhayas & COK-pmedigedi m 70.

96. The nethod of @lsaidm, Se nMIRIRLRPEAS: EAXBQ/al Q&nhﬁteﬁﬁ%ﬁ@%ﬁﬁoé{ﬁ&nrbfan
area of 25 skin ofClt.h%Llsubj ect notp greater than about 400 cnR. 54
am .

90. The method of Claim 89 wherein the composition is contacted with an area of

10 skin of the subject not greater than about 400 cm®.

91. A method of effecting systemic treatment of a subject having a COX-2 mediated
disorder, the method comprising transdermally administering the composition of

Claim 46.

92. The method of Claim 91 wherein the composition is contacted with an area of

15 skin of the subject not greater than about 400 cm?.

93. A method of effecting systemic treatment of a subject having a COX-2 mediated
disorder, the method comprising transdermally administering the composition of
Claim 61.

94. The method of Claim 93 wherein the composition is contacted with an area of

20 skin of the subject not greater than about 400 cm?.

95. A method of effecting systemic treatment of a subject having a COX-2 mediated
disorder, the method comprising transdermally administering the composition of

Claim 70.

96. The method of Claim 95 wherein the composition is contacted with an area of

25 skin of the subject not greater than about 400 cm”.
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