HIMDAZO [4 , 5 -C] PYRI DI NE- 6 - CARBOXAM DES AS ANTI - | NFLAMVATORY AGENTS
Field of the Invention This invention relates to novel conpounds, which are
i nhi bi t orwoabiotes96m cr osomal prost agl andi n E2 synt hase- PCLrPBHS033140

phar maceuti cal conpositions containing them and their use as nedicanments
for the treatnment and/or prevention of inflammatory di seases and associ at ed
condi ti ons. Background of the Invention There are many acute and chronic

di seases/di sorders that are inflamatory in their nature including but not
limted to rheunmatoi d di seases e.g. rheumatoid arthritis, osteoarthritis,

di seases Qi tWetdlHt DpPaBtad- i nflammatory bowel syndrone,
aut oi mune di seases, e.g. lUpus erythematodes, |ung diseases |like asthma
and COPD. Current treatnent with non-steroidal anti-inflammatory drugs
(NSAI Ds) and Cycl ooxygenase (COX)-2 inhibitors are efficacious, but show a
prevalen§§¥;orEggs%;oint@&%i@gL an ca&d%qu§cular sid%'ef&%ggl. There is a
hi gh nee ogﬁmﬁqréﬁﬁﬁnl%pﬁ%m§%ﬁ%ﬁr1 e&ﬂ%%ﬂﬁﬁ effidacy with an

i npr oved gigde efifecto prafidies NoAIDs: tand @2 dthhirkid ar=suieduce

i nflammati on and pain through inhibition of one or both isofornmes of COX
enzynes. T tEREITOGBRRFETASE (CCOXR tTensy ! SXANStS isMsho o6 s eadmetthat i s
const i tuboell v sexpipesed ddy mnbael $,200 drfsugtd Ol dsrand, one that
in nost cells and tissues Is Induced by pro-inflammtory stinmuli, such as
cyt oki nes, QUE{nqian i nfl ammat ory response (COX-2). COXs netabolise

ar achi doni ¢® adi®®Hd tre Undt&bI®RaTerTedi at e prostagl andin H2 (PGH2) .
PGH2 is further netabolized to other prostaglandins including PGE2, PG-2a,
PGD2, prost &cydlbqavcdmiitt o fbex ame a2t UFhese ar achi donic aci d netabolites
are known to have pronounced physi ol ogi cal and pat hophysi ol ogi cal activity
i ncl udi ng p# o-dafdsammmtianyy efd ealitsse tRGEY ivhpaiddaadtars I itamthe a
strong pro-inflammatory nediator, and is also known to induce fever,

i nfl anmati on @td'PFEETConsequent |y, numerous drugs were devel oped with a
view to inhibiting the formation of PGE2, including "NSAl Ds" (non-steroidal
ant i i nf | ammat groprdragg s)i tdnd Nec dadis "me(gdlcactd v iC@X-12 1, nhiiliet or s) . These
drugs act predom nantl i nhibition. of COX-1 and/.or COX-2, thereby

Feduci ng. t he (ST GRAER TSGR ARSI o o ok Tas. ¢ he

di sadvant age thaf. iffor esuldie dahdhededughiormehtt he fkey natd o of all

met abol i t es downstream of PGH2, sonme of which are known to havebenefi ci al
properties. | AWV ofMAHTRNH-ugs which act by inhibition of COXs are

t heref ore known/ suspected to cause adverse biol ogical effects. For exanple,
t he non- sdl dct iare dolsiddi tdforvhef PCEXse By INSAINDS: arayE Qgitve wiidse & o
gastrointestinal side-effects and affect platelet .and renal .function. Even
the sel ective I nhibi H}eélﬁ: gfppéﬁ)?-tfsbyhclo% blss, ] t|]1msjtzerde Uci r?ghesuac PV

gast r oi ntrestdirale sicddg-+efifiects, is believed to give rise to cardiovascul ar
problens. An alternative treatnent of inflammtory di seases that does not
gi ve riseie tihe abowerentjoned sidenef frecsnmoul dddusithes afhireal benefit
inthe clinic. In particular, a drug that preferably selectively inhibits
t he transTERFESN SofV PN (5 @ Shrto-HaeiPamrat -ori nedcat st PGE2 mi ght be
expect ed Lo figfuge Lha Jibl MmNk JLSPAnse b dheARRence Of B ige
correspondi ng reduction of the tormation of other, eneficial ‘arachi donic
aci d net alfoltitees.e Sydlentnhnai taxare niod o facter dienglpy dree expedt eds t o

all eviate the undesirabl e side-effects nentioned above. PG may be

Lransf or MU (B PCEY By HR3Stagi andicn & 'Syt FESES ((FEES “Hue Thebr osomal

prost agl andive EsyHpases WREEScband SPESwen and reYtagold

prostagl andin E synthase (cPGES) have been descri bed. The | eukotri enes
(LTs) aréHeorlmad flias a@mgk hdomixE sacior By & heett refa t@eayimes dissitdnict  from
those injfie Q% h REES patuay.heukalriene R4 /s knawn Lo be a strong
proi nf | amat ory nedi at or, i'le the cystelnyl-con alnlngeieukotrlenes C,
D4 and E4d(rQyrishentaneé i ripenseres pettenrte rbroonrc heognstinieettorss anc have t hus
been inplicated in the pathobiaol ogy of asthma. The biol ogi cal activities of
the OysLT 4t d 4RI AEad ¥nroaan T Ao eploreiies HarGd I&faLTL and CysLT2.
As an alternative to steroids, |eukotriene receptor antagonists (LTRas)
have been devel oped in the treatnent of asthma. These drugs nay be given
orally, but do not control inflammtion satisfactorily. The presently used
LTRas are highly selective for CySLT1. It nmay be hypot hesised that better
control of asthma, and possibly also COPD, nmay be attained if the activity
of both of the CysLT receptors could be reduced. This may be achi eved by
devel opi ng unsel ective LTRas, but also by inhibiting the activity of
proteins, e.g. enzymes, involved in the synthesis of the CysLTs. Anong
these proteins, 5-1ipoxygenase, 5-1ipoxygenase-activating protein (FLAP),
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potential use in treating or preventing a neoplasia, for exanple as
described in international patent application WO 2007/ 124589. The rational e
behi nd t hWe 2onmy10st6em from t he fact that the producti on eCTREEROI0SI1bE! | eved
to pronote the formation, growh and/or netastasis of neoplasias. As
MPGES-1 is often expressed with COX-2 in benign and cancerous neopl asi as,
the inhibition of nmPGES-1 (rather than COX-2) may cause the reduction of
PCE2 and therefore nmPGES-1 inhibitors may be useful for the treatnent of
beni gn or malignant neopl asias. The listing or discussion of an apparently
pri or - publieshew rdongramiant .t Hihe dped fliasat ii@n oo i adotasnecésisari |y be

t aken as know.e t th t he .docu rt .of the state of the
art or |sO?icroer(r:T(%r?naelnceir%a Oc\ﬁ aft(?g %I §€I§IDI%'F 8\?‘5&?% hIeNVENTI ON I n

a first Qﬁ‘ﬁ@ﬁllﬂﬁnt&nd rtﬂ&%@%&aroad doromd ardcuwane refatkeantd Y represents
-N(R6)-; and the other represents -N=; one of Z1, Z2 and Z3 independently
repr esentrse@@(lﬁfb or -N=; and the other two of Z1, Z2 and Z3 represent
-C(R7) = @B and 4 respectively represent -C(R2)=, -C(R3)= and -C(R4)=;
or any o@eorvatqwnbftf@tﬁ@ltora%@rwsalat%ﬁ%%ltw éﬁﬂﬂ? ilndeperident I y

r epr esent I al kv OCi
-3 al kyl, o % Iat ree trg}?%lu soggr gr(%nlg(%nﬁﬁty sucsl?t |qt?sut e?aby one or
nor e subsiri tu]r@ntatmhem et of rtnmd‘ﬂrua@rto,orracuiy arGdortQdd 3, - OCF 3; R2 R3

and R4 i ndependently represent dro hal o, CCi
al kyl, Wit Hatter )ét%p aﬁ/r orJraﬂaIdy Qﬁt fﬁﬁ @@ao{ﬁgogr?éi or rmr e

subst i tUQ:’Fa%s%ﬁJr@;Cta&@afrfg@?ﬂefﬂtuQr&I rilds =0, OH, -OCF 3; Ra, Rb
i ndependently represent hydrogen, G -3 alkyl, or both together with the

carbon at om.whi ch they are ;bouNg 40i1 :0nia 137 LHcI0al eyl ene, Ji ng. or a
4-6 nenbered heterocycl oal kyl ene ring; Rc represents hydrogen or -3

al kyl ; W epr gsiemits ax@@E0Opby, mes@) of 6S(C©)nt2rolle—ot(f@)r©t darlveC(a(Dl)d\IR d-

whi ch groups are bound ta the nltro n t - NR y Via _carbon or

oul fur Satom I Qor OB Ty dod e O B Ay i SEae T -7

al kyl, C3-7 cychealkylspdeetch fejonvmtlrfeh QIOURS AT &0 enald,y substituted by
one or nore groups selected from fluoro, -OH -CN -NH2, -NH(G -3 alkyl),
N(CG -3 alkyl)a 2ecddd sdAdte maPE1lerd ik swariahet efearyls [ whi ch
latter two groups can be substituted by one or nore substituents selected
from hal o, OHseaNd @x1s3 byl KyeansOGt 23 saldeyld (qmt@hﬂﬂ@tq & itigo aglky |

groups are op |1 itute r ms)] a -7

al kyl, C2-7 aLVJk % ,Cyo ﬁsc?fcl%f)taﬂkb% r}gm%r asljglzcrol%Oic T %ered

het er ocycl oal k,yalrrGZe&sZ val ik a(rwhiecjudiatt @rpaaidcylfroaI kyhay Ise dietcer ocycl oal kyl
or cycl oal kyl groups are optionally substituted by one or nore substituents
sel ected from¥iiforo, -CN, =0, -NH2, -NH(C -3 alkyl), -N(CG -3 alkyl) 2,
-OH, -0C -3 alkyl); oraryl, heteroaryl 4-7 nmenbered heterocycl oal kyl, all
of whi ch Tgodps <r @Wpttl%ﬁel%@uw}qsttt}taé& VP 1€ Tor2 Gro Ml tifdslyi t uent s

sel ected fyr , , , | ) (: al kyl) 2,
-G -3 allk%;qeojpaﬁl p-e3C avejIg\llz?ryl h terl(?alrcyl% kc?ic%n Ioaf!t\lttgreltr\?m groups can
be subst |ﬁaﬁp@(¢tbweorsa&71ozrelrmrge t&uabjaqttqteznmtshesi e@tsecbﬁer @ hdleo, i@t - CN,

G -3 al kyI (whi I atter t al kyl oups are optionally
substi t ut éﬁjsﬁfa&?e C(f?rrr eg f]ISuc?lI]tI 6“67 A %371 P %Al kynyl, C3-7
cycl oal kupA-rh thenhenad het %@:I&Ir@ﬁl K))He (whicsh |atter aldefinaral kynyl

het er ocycl oal kyl or cycl oal kyl %Foups are optionally substituted by one or
nor e substETUERSS 1seladdtided IBh6r d,08CN, 00, ThgHAL 1 resH(EEPst3 adlsky | ) ,

R6 1 epr CSOHTS yariger IR AT S 6 A 4 oo 2 &

het er ocy dl real tndntC @2 raldkay, @fndésohey(dfoalkie;sle— GCodtaldoyd danhieird atter
four groups are optiagnal | substl tuted by one or nore substituents sel ected
from fludro, 2 HENCLE G Batind L196s - TB6EY AFardicaRgHes -NnH(a - 3

al kyl), Nddred@lky,) @espe%ﬁsfihzeR%HﬂQﬁWﬂDéd epresaents,ydiagen, hal o,
-CN, G -7 alkyl, C2-7 al kynyl, C3-7 cycloal kyl, G -5 al kyl-O

C3- 7cycl dalkyl -re@Ble@taIVIqﬂIy-rOth%-GRtr@nr@éI oth lhvest erfodyd d@lak%/ll—O@m 2

alkyl -G, (in which latter six groups the al kyl, alkynyl, cycloal kyl or

het erocycl oal kyl fragnents are optionally substituted by one or nore
substituents selected fromfluoro, -CN, =0, OH, -OC -3 alkyl, -NH2, -NHC
-3 alkyl, N(G -3 alkyl)2 or by one or nore G -3 al kyl groups, which can be
optionally substituted by one or nore fluoro atons); oraryl or heteroaryl,
which latter two groups can be substituted by one or nore substituents
selected fromhalo, OH, -CN, C-3 alkyl, -OC -3 alkyl (in which latter two
groups the al kyl fragnents are optionally substituted by one or nore fluoro
at ons) ;



represents -C(ON(R8)-, -N(R8)C(O -, -S(O2N(R8)-, - N(R8)S(O2- , -
NR8)C(ONRB)-, -OC(ONR 8)- or -N(RB)C(O O; represents hydrogen, C -8
al kyl , C3w®0 alkmel7, aryl, heteroaryl ,3 aryl-G -3al kyl - PCC&EP2010/053140

cycl oal kyl - Co-sal kyl -, 4-7 nenbered heterocycl oal kyl - C0-3al kyl -,

heteroaryl -G -3al kyl-, in which groups the al kyl-, alkynyl-, cycloal kyl -
and heterocycl oal kyl -fragnents are optionally substituted by one or nore
substituents selected fromR9a and the aryl and heteroaryl fragnents are
optionally substituted by one or nore substituents selected from R9b; or
A-L- t ogeﬁm@hﬁem@g@ﬂse@nér@fnwtf cldrewiasg egrio (s ren iwhinst® M zeghreesent s a

bond, o R e SRR R o herin .1 2800 it g datlery al kyl ene
groups one et enea[ can “dpt Fonal 1y be re aced by an oxygen

atom a dﬂlﬁstaaﬂ\d(sOma—ﬁbai kyd e y@D U can eaﬁﬁd@tlr@da@lemmdwm
optionally and independently be substituted by one or two of the follow ng
groups: fANfbrdto ENE FCUINHE TeAymeat LeARAANt ay @eld a%kylV)iZe - oH, - od
- 3al kyl ) ;y8ach %%éa%%pesnwtﬂaxe@e%%m@e %@r&ﬂre%re%rtn@ 3 al kyl ; each Roa
i ndependent|y represents fluoro, - CN, -NH2, -NH(G -3 al kyI ),

-N(C - 3 radiyd e t@@%d@/landcprﬁanl l@/ldeS(tmmamoch llcatettaronf.outhegredups t he

al kyl , nt t| onal I titu one or re substituents

el vt ed Fromt i &R g et ey Rea S ey ) 2. - o
-0C -3 aldayli) i@eys &rowa,rdsetaercpa:mdm [ %dmﬁ elr daMnegiouRs iGaR e
substituted by one or nore substituents selected fromhalo, OH -CN, CG-3
al kyl , Og°ons3cgganle viilccaiart @rr@te\msmwedgr &ﬂﬂpsgpdrt@ épt itoHa | y

substi t ut or t

i ndepende c(n%;’jrlb%rﬁqeOlrl _ofm%% Ildl%rrxr(ril’rz“%{ “NH c‘ﬁ’a 3 aI vl Jt%qrﬁe%%r%}% akyl) 2,
-G -3 aZIHQ”SU,bS-ts@t@-S? maJtIhyIrewth thettércodrodd [Iwhuike hirl a:trteervatqwngr oups
can be substltut db ne re. substituents selected f hal o,

G -3 al kyl et’s ﬁy % arcrﬁlﬂgaptterrﬁnt%%l Ky g™ né{g%ﬁl onal ly
subst i tUtt@ﬁ:oQJ)@r@ﬂ Qrs rﬂyaqlleeupr aRtieN®)]s1 16, - A1al k:)ﬂe t@mb@deynyl, C3-7

cycl oal kyl, 4-7 menbered heterocycl oal kyl (V\,hl ch latter alkyl, al kynyI
het er ocy@@@lﬂ@;ﬁm%rt cyee oo Iy 11 g rEd\ep < X 16t iecieal IW@UB@SHQ@%&%y one or

nore subst nt s I -3 al kyl),
N(Ci -3 aISEkH l{% Eﬁfﬁ %tt%élatl (}r%%lpli%he ’séﬂlgtgs(:ht herleoolkl:‘_S|2 | cuI arly the
physi ol ogaccc@ds;ahaﬂeep/t able salts thereof wth organic or i norganic acids or
bases. I n a second enbodi nent, in the general formula |, in which one of X

and Y represerd smNReent ard ke a@iﬁzﬁcratr@praeﬁﬁrﬂoslng\l%q toRe fesfht Z2 and
Z3 independently represents -C(R7)= or -N=; and the other two of Z1, Z2 and

Z3 repr eséeRGORy ) h@@ PeSFectinfe P Sepieddt - Q(R2) =, - O(R3) =
and - C( R i7,5 97, (LY t%%r?fs tt‘r‘{% Ui B B b MR- At erre%gl\é‘f}rty and

i ndependently represent -N=; Rl represents halo, OH, al kyl, C2-6
al kynyl , w@Gich 3salﬂqrda,temiich d atarers it e 1gr @mla‘me ooﬁottlrmwaddcylbsrubst ituted

b bstiLuent s ted fromfl OH, -OCH 3, -COCF
3 R0, R A O mAESONBG y ¥ Gt Godr Iy dgen el GO N Gi-3. 8l kYl

OC -3 aldedipiwhitgh tloatriae;re ttVMBs GOIPS Ale ﬁﬁitl Qi@@dsﬁt%ld;bﬁ‘dd tuted yye one or

nore substituents selected fromfluoro, -CN, -OCF 3; Ra, Rb
i ndependérit ISPRsEpRdse M Hidrogen, L 1GY - ;@ndrykthe d:rlf@& quﬁﬁétaﬁ@r with the
carbon atom e yn £ i or a
4-6 rrerrbere erfgrlf)t?ly%l g[g%kbr%ence}m%?jnegrf C |n 6&‘%&?&%&&@%@&s%ghydrogen

or G -3lal kylilolkrcepreesents tHg( Qubstr(@s ,in Spe2xded £&=@t@on,or - C( O NR
c , whlceéi%roupS are bound to Hohe nitro en of, the -NR Cnoiety via carbon
or sul fur * ESENS GURSE ANy 15 e ?o(ﬂ/c?lb Y84S5 -hot h of whi ch
groups are elther unsubstltut ed or substltut ed by one or nore fluoro atons;
or G 1A By IErERer QFEGHMANT K6t FIGF aRea [gro i5s e "sulB st i@ ed by one
or nore QerR}éQfstl%‘?J ec@lteeck fﬂ&msu%tra% naNBer NALC 53 alfylds ML -3

al kyl) 2, - -3 alkyl, -SC -3 alkyl, aryl, heteroaryl [which |atter two
gr oups ca‘hrbsé Sillibﬁtlrtadrtee@ab;rl@x@ omimir e rsubstdatehtoe sl ieet edcfr om hal o0,
OH, -CN, G -3 alkyl, OCG -3 alkyl (which latter two al kyl groups are
optionally substituted by one or nore fluoro atons)], G -7 alkyl, C2-7

al kynyl, C3-7 cycloal kyl, heterocycl oal kyl (which latter alkyl, alkynyl,

het er ocycl oal kyl or cycl oal kyl groups are optionally substituted by one or
nore substituents selected fromfluoro, -CN, =0, -NH2, -NH(CG -3 al kyl),
-N(G -3 alkyl) 2, -OH, -0C -3 alkyl);



oraryl, heteroaryl, heterocycloal kyl, all of which groups are optionally
substituted by one or nore substituents selected fromhalo, -OH -CN, -NH2,
-NH(C - 3wval2kyin3967N(Cl -3 al kyl )2, -QC -3 al kyl, -SC Pc3/ERRkiplos3iae yl ,

het eroaryl (which latter two groups can be substituted by one or nore
substituents selected fromhalo, OH -CN, G-3 alkyl, OC -3 alkyl (which
|atter two al kyl groups are optionally substituted by one or nore fluoro
atons)], C -7 alkyl, C2-7 al kynyl, C3-7 cycloal kyl, heterocycl oal kyl (which
latter al kyl, al kynyl het er ocycl oal kyl or cycl oal kyl groups are optionally
subst i tutCédhebﬁy‘AUﬁél oresPEaE $ubsthier ddntss §e<ll§0teldef r éef [suerve 1 1inaN, =0,

- NH2, -NH(CI Ik )., N(G -3 al kyl - | k R5 represents
hydrogen “For° G?f% eIyf]1rStR6wrbeSf):r eis%en%hs (?r oge T%IES a%% “%/Skﬁo C3-6 al kynyl,
het er ocy@mazlelmblyorcomyt@oqaldh}é f(l\MthmdrﬁIlteﬁf ffocrursegcmu@s aar ereptional ly
substituted by one or nore substituents selected fromfluoro, -CN, =0, G -3
al kyl, -&@"d 308 KA 105¢h RP iThde peidentIds éﬁ@ess@rﬁoél FHSGERE Shal o,

- CN, C' %ﬂoﬁﬂr 192% lk%r?ﬁ@lulaq:s szvl%é(‘ill(?@ @ﬁ' oG -3 al kyl,
- OC3- 7cycl oal kyl , 7het erocycl oal kyl, 1 n wh| ch groups the al kyl

f ragment r t|o t b t Iected
romTlusalt off Lhtghet RIER b NG aRER PSS, R8
al kyl) 2) theorirareylt iam heétieroaray be/\kuom’rbﬂr@td anttlrmrg/r mfp&kearalh@ady
substltuted by one or re substituents eIectedJ{romhan CH -CN, CG-3
al kyl , Pg9aned R4 &0 [7& A l@ﬂpafriﬁgélr‘?ent s are
opti onal |t)he3 lgé%tdﬂdltﬁﬂ)ﬂa&@ H AT fdnkiariQ cat gﬁﬁs)b dourepyresent s
-C(ON(R8)-, -N(R8)C(O -, -S(O 2N(R8) - N(R8) (O 2- -N(R8)C(O)N(R8)
- OC( O N( F%Eg)oﬂdorswqﬂ(t%i)t@( OPOLircapy @s%f@tﬂsﬁ@i rag ralied OP@SSé}IG«W aryl,

het er oar yl,, e, cycl pal salky

het er ocycﬂ oaﬁ Cﬂ %%ell?&l et%hé:thé%foszercy%%%}&fjdl %/)I ene lh & oups the
al kyl -, aiﬁiyanyzlf tk@y(ﬁe(malrkyls-umd:ah@ era@@&@malmydre‘uyagmem $eﬁtl’cﬁ1d)ptl onal |y
substituted by one or nore substjtuents selected fromR9a and the aryl and

het er oar WSS HGHEN S IEHE o pHEOMEIaSy t3b & a5\ TR0 - SR A2 Yo get her

represent tQﬁea lthE%tleJrJ QW NG ORRURS At ML oV heRIesents, & Lgord, - CH2-
-CH2CH2- , - -, wherein in each of the latter al kyl ene groups one

met hyl eng&q -8(1@}920) b]lmrte@atmr@dx itoralspp tye akdpliaced by han toaygaeat om  a
-NH or -er-rl(acr:ll e-men )fwz grou and aecrh hrg%&yl ene unlt can optionally and
|ndependently & Sustt ut ed' b &6t of "t'he T3l owi ng groups: fluoro,
-CN, =0, i riNHEGea 371&]1’%}(10 ,rd\d(dalrrgffv t&ir’r@yiq)l'@)ut-a'l -0C -3al kyl); each
R8 i ndependently represents hydrogen, or G -3 alkyl; each R9a

i ndependent lay fapreserhdIdivei?, ofCNneQprMRus gdco@'drr%a't@"bhe'w

-3al kyl, -NH(G -3 al kyl), ﬁp‘g -3 al kyI)2 in which latter three groups

t he al kyllqueéﬁﬂ@rﬁtrs “ﬁ?lé%mﬁYo IaprRiEstd tittéd sy Gfe tée r?d{réfasi)/bstl tuents
sel ected fr. : alkyl )e; al kyI ) 2,
R A A S i R P S a N VP
-NH( G %ealdﬂ)d JaxeNEE weld laldey th2, dlctl3)rﬁ|d<fy|move-a$@ll-t3/ ajfkytlhe aryl,
heteroaryl, [which |l atter two groups can be substltut ed by one or nore

subst i t uet’s SESEEE T SAHAGS GY7EN, B FTkyine WS al kyl  (whi ch
latter tv&e%t%ntgrr@b%%l@’rﬁ: opt.iconalley nerRstdhuted fQ% ang pridaxre fluoro
atons)], G -7 alkyl ynyI C3-7 cycl oal kyl', heterocycl oal kyl (which
| atter aliallve aldoyimn théth@r dclmtoaqmtr@rtecmroma@ @rr(ﬁjm@@rleledptl onal |y

Substtued o, T WIS Valo 3 st rom Tl 5.y 0

t her eof , s@acrvtur@ulo@fdnmtgmﬂorw& alcegi caldky tancsepatnah;ldamitt SLetalw eaf aM th
organi c or, inorganic acids or bases. A further enbodi nent of the present

i nvent i ontiG8hpT ifdds CEMbods EMRATE Geieradll ATt Lo ATREISE icbnpounds
of formilg g ddr WH it dat M & 1@ RhaiRes Rée RindfendV 71, 272,
Z3 have the sane neaning as defined in any of the preceding enbodlnents

t he sal t deatheregofthepdritrisculbamdl erhenphydicollogiccdldok ,adceptlai ehsal t s
thereof with organic or inorganic acids or bases.A further enbodi nent of
the present invention conprises conpounds of the fornula | , nanely
conpounds of formula Ib in which Al L, M @, @B, 4, Rl, R6, R7, Ra, Rb,
Rc, Whave the sanme nmeaning as defined in any of the precedi ng enbodi nents,
the salts thereof, particularly the physiologically acceptable salts
thereof with organic or inorganic acids or bases. A further enbodi nent of
the present invention conprises conpounds of the formula |, nanely
conmpounds of formula Ic in which A, L, M Rl, R2, R3, R4, R6, Ra, Rb, Rc,
W Z1, Z2, Z3 have the same neaning as defined in any of the preceding
enbodi nent s,



the salts thereof, particularly the physiologically acceptable salts
thereof with organic or inorganic acids or bases. A further enbodi nent of

t he presew0d 20rwBM467OoN conpri ses conpouwnds of the fornul &CI/EP201a/083 130
conmpounds of formula Id in which A, L, M Rl, R2, R3, R4, R6, R7, Ra, Rb,
Rc, Whave the sanme nmeaning as defined in any of the precedi ng enbodi nents,
the salts thereof, particularly the physiologically acceptable salts
thereof with organic or inorganic acids or bases. In a further enbodi nent,
in the general formula |, A, L, M @, B, 4, Rl, R, R3 R4, R5 R6, RY,
Ra, Rb, R@ecuxm Y rezrmerx rmﬂpa\ﬁelttrhelasfaﬁﬁ@ mrﬁqrg@s vdgfi medhimalany of the
pr ecedi n%[ enb%drtrlrlernetss ! Wre resen %(ng) 9 %(eO) Strat|ech groups are
bound to the ni rogen of hé' - - m)r et y via tthe carbon ‘or. sul fur atom
the sal t sdrheresef neeard iteular [ itihe gehysirolsegivealdiyn asc eptlabley sal t s
thereof with orgttaﬁnsrnﬁ or inor an| c acids or bases.In a further enbodi nent,

in the genérsy "REreas | U? Qﬁ?a%ﬁ}DQQFUQ%FKQQ? RITIRFS RBY R, R7,

Ra, RD, Riior WiuborY 1l Bt 23 Nane dhe Sams Jrean) Noras dtined.d n any
of the precedr ng enbodi nents and Mrepresents G -7 al kyl, C3-7 cycl oal kyl,
bot h of w ¢lhegrounps rarte sopin darfal |1y tdghs tsuasted tey C@ne:@rsrmrlergr oups

sel ected fromfl NH2, -OC - 3a|k aryl

[ whi ch | dtT°&° Ca:r;lﬁ fdﬁpﬂcﬁaﬁ%ge SUtSStS trlﬁltse:dbt?yporrgvméjreoﬁolrn S]I?qutlgt uent s

sel ect ed feomihal are 101 tyCNw ide 1-1h@ldey ltheOde sp cal ik fuddtatadeat ter two

al kyl groups are optronaIIy substituted by one or nore fluoro atons)], G -
7 al kyl, he3dtegyel oal kyl - Co- 2-al kyl (which latter alkyl and cycl oal kyl
groups are optionally substrtut ed by one or nore substituents selected from
fluoro, -IEN2 fdlrtiﬁ-lr @mbqth@@flt D faltpd rragegus 3 cgdAing, tQ Gh,e -G -3

al kyl ) Cir v%r i'on %}hetrc%araél[ J n ma ecro?n%lm%tc?rmgcc)hd l%yfl ’t of whi ch
groups are optionally sub ute one or nore subs |tuents seI ected from
hal 0, - CM1re@dy -a&oald(ydaeqaerrtlyalaki)dres%ﬂ coyeldaaldayls thehivelrduat t er al kyl
and cycl oal kyl groups are optionally substrtuted by one or nore substitu

ents sel éCtEFTFHFEMHAUGERE ENMRIGESS 34 KyAAST (e SQws i%er eof |

parti cul ardasttihe P @l egiccallonracaeptiabl @ 34l t st er eof it 0r gani ¢ or
i norgani c acids or bases. In a further enbodinment, in the general formula
I, A, LcomMigzatd®n @¥o REeaRNerR3,stR4,10RE, RE, kmmcmlteléc to Wwhex, Y ,
Z1, Z2, 23 have the Sa neani_n as def.i ed of recedr ng
enbodr rrent SRR TRE eppgcsen S ph%dlr ogbeenSl Ogn H%key o aé%%%%cl oal kyl -

al kyl , whiceirdsatdceodigar<gr eles af&t@iailt&l'e%ﬂﬂn}erﬁ:U@:tdttlldrﬁﬂ iy one or rmre
substituents sel ected fromfl uoro, -OCH 3, -NH(G -3 alkyl), N(G -3 alkyl)
2; t he sal3¥GHerSEbfL o parmGaddingr 13y Stlh\é?flrﬂty%tkb?td”@t@al B CadGptHEbl e sal ts
ther eof We*at%gemr%cq QT mt%eqc'o%ag  RASES i d Uhtfier, gabodi ent,
in the general forrrulal, A, 7/, R9a, RIb,
Ra, Rb, RotWho¥mevit ahidZR2,isZ3Fviianed e saarwtnwammg:ca@d@f |byedle|amsany of

the preceding e odr n and i.ndependent |y represent
hydr ogen, dfflau&r dg)schd‘rrd g"@v&ft (?r?al sl?d[gt iUCES By one or nore
fluorine aajt@r@enteh& sntcy- itey eaf .1 past rtcmteasr |dadshe phy s@iegical |y
acceptabl e salts thereof with organic or inorganic acids or bases. In a

further Wdt%mpaqa@ tﬁ@“@éﬁ@raﬁWW@rlrhﬂgaatXlSAoﬁ_thﬂ frthe@, 4, Rl, R2,

R3, R4, 7, t fsarge ani ng as
defined in a%%m'% Fre prece ng errf)godr\ér?eerzttlas: én%’ eacthIllqr G\ea gihn epen(fnﬁtly

r epr esentssidfdaudrso,areCNn Gigtal kylnand@d ialaaldkyd dirrasliach loatitseraltomx gr oups
the alkyl fra nts are optjonally substituted by one or nore fluoro atons;
bach FOb b ERE e haena sy it P e e P Aty Fr - al ko

(whi ch | atfremdMe@rayPsiaite- 1eptdenald Vo Substit utied By LNeiam more fluoro
atons; the salts thereof, particularly the physiologically acceptable salts
t her eof wiaspesitgae Eher S“ﬂd’redam% sgdisd® fort Nsadey tihe ra tgmspartenbodi nent ,

o e S Pl B B R B S T B

the pr ecedr ng enbodi nents and each R9a i ndependently represents fluoro,

-CN, G -3alkyl, -0OC -3alkyl in which [atter two groups the al kyl fragnents
are optionally substituted by one or nore fluoro atons; each ROb represents
i ndependently halo, -CN, -OC -3 alkyl, C-7 alkyl (which latter two groups
are optionally substituted by one or nore fluoro atons; the salts thereof,
particularly the physiologically acceptable salts thereof with organic or

i norgani c acids or bases. In a further enbodinent, in the general formula
I, A M @, @B, A, R, R, R3 R4, R R6, R/, Ra, Rb, Re,W X Y, Z1,
Z2, Z3 have the sanme neaning as defined in any of the precedi ng enbodi nents
and L represents -C(O)N( R8)- or -S(0 2N R8) V\hrch ‘groups are bound to the

Y T . T L .



or A-L- together represent one of the follow ng groups in whichV represents
a bond, -CH2- , -CH2CH2- , -CH2CH2CH2- , which latter al kyl ene groups can
opt i onal Iwohkelswbsri t uted by one or two of the foll ow ngCymra@ssiikaor o,
-CN, -OC -3alkyl); the salts thereof, particularly the physiologically
acceptabl e salts thereof with organic or inorganic acids or bases. In a
further enbodinent, in the general formulal, A M @, @B, A4, R, R2, R3,
R4, R5, R6, R7, Ra, Rb, Rc,W X, Y, Z1, Z2, Z3 have the sanme neani ng as
defined in any of the preceding enbodiments and L represents -C(O NH or

- S( O 2NH=addatsisste dgrecuss aarce theu e st dthier <9 -s upsriyerted sfupsed tetderfdarcomat i ¢

scaffold via the .carbaon or .sulfur ata res tively; th ts thereof,
parti cul afr/qry q uealpk%?ﬁ o%sdgil(l:rlaﬁhye énclélelp %a Ice(j%gfg gtusratthleormeoO]?f v%\‘%oh ‘organi ¢ or

i norgani ¢, aci ds .or. bases. In a further enbodi nent, in the .general formula
LA T e ok RECRE SRS R RS, G TRET RS RGN X 71, 72,
Z3 have the sare peaningrasdef ined invany efbdhe tqeced ngeabodi ments and
each R7 represents hydrogen, halo, G -5 al kyl-O, C3-5cycloal kyl - C0-2

al kyl - O ,E oSGk fhér e Atetl@cdFoy HrealIBAEs: saldgAventlivh twhiedh | atter three
groups t |l ky| l.oal kyl het er l.o l. fr : re, optionally

substi tu?rgoéﬁgi}% né%c%t%g)rn?sflf%;ﬁ ?&Z‘Gr?tc&g%gle Zslg%dwfnr %%ﬁrzf{%glrag,l%- oG -3 al kyl
or by oneirdroatede fGionB talek ye cgrodups, twhiachlscamebe rapiscanal | y substituted by

one or nore fluoro atons); the salts thereof, particularly th

Py of OGEATAF TS o Sl (5 Hih e o T i O (AN ¢ aci ds o
bases. | n & i I erhediamits diy the generdle fonmiad dordee M @, B, 44,
Rl, R2, R3, R4, R5, R6, R7, Ra, Rb, Rc,W X, Y, Z1, Z2, Z3 have the sane
meani ng & FEEHIEW 99 Ve Soft ehevWirnede ditify ecdiotemts tdred fA nsdpreesent s
hydr ogen,_ ( - , - | kynyl , | ,..5-6- red yl,
C3-6¢cycl osaﬁgl?ﬁ%- ?od@gﬁrl?% - %a%-oé-e%é%é%g%qﬁettg%og yrcréleaorggq%l?% %(;%Eog %3{ ,

phenyl - Cit r3alnet- s tetG-drenerned dwetter aarey laddres3aldkylount iwlkj ch groups t he
al kyl -, al kynyl -, cycl oal kyl - and het erocycl oal kyl -fragnents are optionally
subst i t ut'EF By Bné G Aws Biibs 7t s SIFEHSE T MRES didt he phenyl
thienyl ang Ry idd-JSAMERLS A€ raPtd @nhald 1y substdiited R 0N s, t wo
substituents selected from ROb; each R9a independently represents fl uoro,
phenyl , Gadl kEnfoGiregl Iyl oms cif |tdtet érrstammegyto wrs tarce sopth .enalilny

substi t ut ecle b Qne to itfhrse Sf Ir% ro atons; ;each eI%gl:)ssr.ecprtesser(ljt S i ndependently
fluoro, chi%rs, Hroro, G Al Kyl FreG=% éllgkﬁ Which 17att éF two groups are
opt i onal lprcsidastiiriquttacthddywhang elcomid® flitdr ahridhe tSald s Hherieef ,span
particularly the physiologically acceptable salts thereof with organic or

i nor gani O%ciHL B BEs S, PR BFUMhEN CeBEHIHEANE, SHRHE géhda formul a
LA L &u B iRhe Reand®3a 134 D« Ry iRyt RAatRyn RG Wy i%e gy 21,

Z2, Z3 have the sane neaning as defined in any of the precéedi ng enbodi nents
andM r epreeserses eCit edb kal legualC3sl ¢y lbealdodra thdb-amraiced

het er ocycl oal kyl, all of which groups are optionally substituted by one or
nor e groupsisselmscttéd fadomdedawar @mbdddmen@Na N2 prigheryding CF 3, G -2

al kyl, C3-5 cycloal kyl -Co-1 al kyl; or phenyl, 5-6-nmenbered heteroaryl both
of which falre&%?dt]il&ﬁalﬁ/ LS Y ut e By "G Sr SoTe Eivb$t it idedts:

i ndependenidop 1Sehe R HrOmd4or0 - fhhohs MBIhWig Gh 3 udmihoxy; the
salts thereof, particularly the physiologically acceptable salts thereof

Wi th organ ¢ ofs.iNQNIaN ¢ ACi s 0 pases..d na JUniher ©abedisment, in the
general formulal, A, L, M @, B, A, R, R3, R4, R5, R6, R/, Ra, Rb,
Rc, W Xaxts wlichiZzZs Z3chawe vehe repmx iread ndreas wdefiened namsdeertany of t he
precedi ng enbodi nents and represents fluoro, .chlaro, brono, G -2 alkyl,
G -2 al DG arte P lgeﬁo&ﬁsec@fe va{ﬁrc% & Soptii-Grialt’y substituted by
one ore e d1liuey Gxithe saldes fihereefub Patddec Waardet.he physiol ogically
acceptabl e salts thereof with organic or inorganic acids or bases. In a
further ejbodi nenty, AftdiRe geRRIBINSQ BH aHs ApadatuMad@rdBg @RI,

R2, R3, R4, R5, R6, R7, W X, Y, Z1, Z2, Z3 have the sanme neanihg as

defi ned itheamyveinttilve , pridcedi my veisodiomiritne dand tRa,amRb cdndhRe r epr esent
hydrogen, the salts thereof, particularly the physiologically acceptable
salts thereof with organic or inorganic acids or bases. A further enbodi nent
of the present invention conprises conpounds of the formula | , namely
conmpounds of formula le in which represents hydrogen, G -6 al kyl,

phenyl propargyl, phenyl, C3-6cycl oal kyl - Co- 2al kyl -,

t et rahydr of ur anyl - Co- 2al kyl , pyrrolidinyl- CO-2al kyl, piperidin-Co”?al kyl,
pyridyl-C -2alkyl-, in which groups the al kyl-, alkynyl-, cycloal kyl - and
het er ocycl oal kyl -fragnments are optionally substituted by one or nore
substituents selected from R9a and the phenyl and pyridyl fragnents are

o



one or nore substituents selected from ROb; each R9a independently
represents fluoro, G -2alkyl, -OC -4alkyl in which |atter two groups the
al kyl fr ayoentwg10s96¢ opti onal |y substituted by one or noPET/HPR@OOSHALONS;
each RI9b represents independently fluoro, chloro, brono, represents
-C(ONH or -S(O2NH, which groups are bound to the 9-nenbered fused

het eroaronmati c scaffold via the carbon or sulfur atom respectively; W
represents -C(O -, -S(0O2- ;Mrepresents C -4 al kyl, C3-6cycloal kyl which

| atter two groups are optionally substituted by one or nore groups selected
f rom f | uerle,eadoH,andCiqubsNidRe nFhHen Add rerRgs e dCien® cgl IRyEnt scyeeicopr opyl - net hyl ;
or represent.ss oxet %Elyel or, tetr ahl@ercpfauroan%y_l irbeOtthloOfal‘ME':i %Q] roups are
optionally Substi’'t u edx%y afﬁﬁﬁlgroup; or  phenyl, fhleny both of which are
opt i onal lwhisubsititaited Dy iare resdewr substudstenits ividepsnrdentdiysel ect ed
fromfluoro or chloro, Rl represents fluoro, chloro, brono, CH3, CH2F,
CHF2, CFFDe OO REeYSIredent’ @Ry dFrogdt oM S 11061 ;2 RE Wepréséntd ehydr ogen;
G -3 al kylpa(35a3¢y ¢9aldodnetR- io Aldhd o i el JBLLRT A0, I OURS, AT €
optionally substituted by one or nore Substituents selected fromfl uoro,

- OCH3, - NH(Ent-i®ralieyld biNAQire3 taldadl) 2;raREK2 U eprregerrs iy dridgen, hal o,
-OC -5alkyl, in which lLatter group the alkyl is optionally substituted by
one or mreTH L}P(?rc?eftnor%l,atl?ftz%sarﬁ%sﬁf% il%r?dé%%%%talry urné:prreéalsjlceer?{ hydr ogen
or fluorgudsesal tisdnheneofonpariticatianyl thevweiysi elrepiteal daplaceept abl e
salts thereof with organic or inorganic acids or bases. TERVS AND

DEFI NI TI CNS 'USED e Phrdsé 2 Pharifac @it iStal Ty sdccedthaIo®y /i & énplidyled
herein t%%ﬁf&rentto_i 9s& ¢amaunds, o@ts%&a:'r% .e%orﬂ%%%féso sand/or dosage
forms which are, within the scope of sound nedical judgnment, suitable for
use i n codteacti nvtthie tshd stirsgges wofi diusere beiangs carictdarmireal s wi t hout

excessive toxicity, irritation, allergic, response, or other problemor
conpl T catl iR " G QI o ks LIS b arieT A (SRR AS used

her ei n, Ewﬁrtmﬁlﬂﬂ Gald st raeeephrablersal et eefre i Heo Her-imatdatesefl the

di scl osed conpounds wherein the parent conpound is nodified by making acid
or base s#EINVERIFerrest LIEXAMATEP BTt piaramecERitcalang ledcept abl e sal ts

i nclude, but are not limted to, mneral or organic acid salts of basic
resi dues Isuchmeay agmiands ;o faltha iemdrodomganyi @ssaluss: efddasisdies] rtdsi dues such as
carboxyl ig acids;, and the J ke, The pharmceytically secopranl ¢ sal ts

i ncl ude tthe Conventi oral’ non- toxic salt s 'or the guaternary —amoni um sal ts

of the parentlccomourthforored, tdrexamte,atfa orannret.0Xe § rArngani ¢ or
organi ¢ aci ds. The pharnmaceutically acceptable salts of the present

i nvent i orff Ear PS Tyt S U o tpare it S Ssouid St iéRecont ai ns a
basi ¢ or agjdiG miety, by (qonventd anal; chemcal, Jret hods;.,General 1y, such
salts can be prepared by reacting the free acid or base fornms of theses
conpoundsmwiatrtyeanesital chicometadse aanpwi wofu liché<apprcgmrsisatye ifagécor acid in
water or in an qorganic solvent, ar.i.n a mxture, of the two; nerally,
nonaqueofélbr'?%cﬁa%q i R”eereet% r%eeﬂ?&d Attt ® SR RS eGPy @ﬁa%ceﬂe, or

acet oni t rddg-cye Pprefrefdied-. Lists of suitable salts are found in

Rem ngton' s Pharmaceutical Sciences, 17th ed., Mack Publishing Conpany,
Easton, Racork88% o Al rddhe disclosurs efhama ohy i hereby incorporated
by reference. Exanpl es of pharmaceutically active salts for each of the
conpound®nthiicledare tehd asasicectacpfunt Hire adewert poiceratvel wde,chwi t hout bei ng
restricted thereto, salls which are prepared, frompharmceut] caldy

accept able cids “or ases, including organic and |norganﬁ) acid$ and bases.
| f the prefenredtonmoundddsasic orsldisamy e Iprepatesd f rfan each
pharmaceutically acceptabl e acids. Wen selecting the nost preferred salt,

or to cl &l fySietHES S2 S AXCWBIN tHE FdiRTald 1iSs Trsdd 255t dper ti es
such as bj eavajileabidd iy £ase f MRAHALUr &nMIKARIHd tyand shel f life
are taken into consideration, inter alia.Suitable " pharmaceutically

accept ablmracitdsin nelaude adet iacldacisge cherzenes tlysedmien tacicg (dsgsyd at e)
benzoi ¢ acid, p-bronophenyl sul phonic acid, canphorsul phonic acid, carbonic
acid, citric acid, ethanesul phonic acid, fumaric acid, gluconic acid,
glutam c acid, hydrobrom c acid, hydrochloric acid, hydriodic acid,
isethionic acid, lactic acid, maleic acid, nalic acid, mandelic acid,

met hanesul phonic acid (nesylate), nucinic acid, nitric acid, oxalic acid,
panmoi ¢ aci d, pantothenic acid, phosphoric acid, succinic acid, sulphuric
acid, tartaric acid, p-toluenesul phonic acid and the |ike. Exanples of
pharmaceutically acceptable salts include, w thout being restricted
thereto, acetate, benzoate, hydroxybutyrate, bisulphate, bisulphite,

brom de, butyne-1 ,4-dioate, caproate, chloride, chlorobenzoate, citrate,

. o e e L T o,



separated from di astereoneric m xture of the conpounds using conventional,
e.g. fractional crystallisation or HPLC techni ques. The desired enantioners
may be obweaiznsdiosys7met hods wel | known ¢ o the skill ed namCI/EPRII6/08F1H0 | . €. by
reaction of the appropriate optically active starting materials under
conditions which will not cause racem sation or epinerisation (i.e. a
"chiral pool' nethod), by reaction of the appropriate starting materi al
with a 'chiral auxiliary' which can subsequently be renoved at a suitable
stage, by derivatisation (i.e. a resolution, including a dynam c

resol uti en)ond drheexareplde nectth carelormehiavalr asiad efsel Ireinvdd eyt sidpdvat | on of

t he diasgg;%gﬁg{icrg%hjva%{v%§m£y %pn%pggﬁpqp tn%gn%ﬁ%g¥1 (ﬁprgﬂgyography
(see for "exanp elfh5%a§7flﬁ¥hcker, et al”, J 3; em- 1994,°"37,

2437- 2444 e xmyt rsactiicers W b iaemppirepticaile chindali v eagemtesor chiral
catal ystall under conditions known to the skilled person (e.g. Mark A
Huf f man, R&SSaR1e) bYogiua@GHemt rEgd5 B G HS9G-53 2t Esripo of the

i nvent i on, 1By CONE aig) double thonds @nd, mRy e %o%tes%%n%b(a%m gegen) and Z
(zusanmen) geonetric isomers about each i ndividual double bond. Al such

i somer s anienabit rcess itdmerfgafardrley iimclneded wihtdvuyhiche .scope of t he

i nvention. Conpounds of the invention may al so exhibit tautonmerism Al

t aut omer iIo foorarsraandimi xtfurtése thheste afddaress dentc landed-gsd hiazuure scope of the
i nvention. For instance, a conpound containing the noiet :

" 11+ benz iTHedaET" Sy 156 (Cors dared d 6 e i emioeh: ¥o T "ot espondi ng
conmpound @eRtidiniing B o3lddhendRidaz ol Jwitely v Aldunthidedlomegnant i oneri c,
di astereoneric, racemc forns, tautoneric and all geonetric isonmeric forms
of a str@EReE tarce anyEinged adiats ik ehenscohe esft iansdntdamyevigil-ess t he
specific st C 1 i SO farmis_s ifically indjgcat
vaious|§ﬁ“§%§9}g%%%?$f %éﬁ?ﬁé? gﬁ%?ﬁ%%gkééfbgﬁﬁ?tnégit%??%%%ﬁgéggﬁ% nost
free frommadetefd eatess themprefgraiett: dbhe,suldjlecti-mptdrer cafhdrhiss denventi on
al so includes deuterated conpounds of general fornula I, i.e. in which one
or nore IRdrioGers atoms tSort e Pl e e W Re KO F oGBS HES7@ hydr ogen
at oms, argJeplRced By, d he dndrogan J.solere e enidan sThe e

"Cl-3-al kyl'™ (including those which are part of other groups) neans al kyl
groups wtdeaLmemt3d carbon atons, the term"C- -al kyl" neans branched and
unbranched al kyl groups with 1 to 4 carbon atons, the term "Cl-6-al kyl "
means br aicheg enc: tursb rean erdéh raledy la pgraogs: swiatdr ol dio b tearthen at ons and t he

term "d-s-al kyl" neans branched and unpranched al kyl groups wth to 8
o bon. At AT e SR e BRI B Gy e S e oGyt
n-butyl, Fsa-ueylnosesr utydo nhe/drduty | fuitRentadpe Neapentydic < hexyl
n-heptyl and n-octyl. The abbreviations Me, Et, n-Pr, /-Pr, n-Bu, /-Bu,
t-Bu, et domay Ipthihdivaldhpudl e e agded ifer athe greguss Inent i oned above.

Unl ess stated otherw se, the definitions propyl and butyl include all the
possi bl e Tirsonerien fiomeshefl 1t e vy lsugsi it equestdlennethiyy, rfeem sexenpl e,
propyl includes n-propyl .and /so-propyl,. butyl includes isobutyl, sec-butyl
and te/ffﬁﬁwlﬁe ﬁ%“fé¥ﬁ¥L§1€y|el §%ﬁﬁ% Uﬁ&é? gﬁf&ﬁgé?%ﬁﬁés C>e(”7r'ein 1-3
forine atons. The. term"C -n-al kyl ene"

hydr ogen _at o are replaced by f
m%ere?n ﬁ%ﬁk i%ﬁ%bg?gq?T%F ?aL Y et AneS T hVConbi nation with anot her

radi cal, denotes agacy&hi £ ish) a@hdp®sr b @nchesh e b viahent al kyl
radi cal containing from1l to n carbon atons. For exanple the termd

-4- al kyl ene i ncl ugfesse{CHYVENL{@H2- CH2) -, - (CH(CH 3))-, - (CH2-CH2-CH2) -,
-(Q(CH3)2)-, -(CH(CH 2CH3))-, -(CH(CH 3)- CH)-, -(CH2-CH(CH3)) -,

- ( CH2- CHZ-1eH2 2CH2y chemgtCH2a ICH2- CHf CHY)gratug CHGH @InCH2e COHp) -1 in

-(CH2-CH(CH3) -CH2) -, -(CH2-C(CH3), )= - - CH3) 2- )=, - (CH(CH..
3)-CH(CH3))-, - ( -W%&%-%g%?ﬂé%—}giﬁ—%ﬁ %)?g:(%j(g}b%zm))-
, -(CHCH(CH 3) 2)2f afdste®XEH3{ 26 rol The tes mrissSoeycl oal kyl "

(i ncluding those which are part of other groups) neans cyclic al kyl groups
with 3 to 8 carborratofenand thettermPERBiTyetoar kit heahsIcytiic al kyl
groups with 3 to 6 carbon atons. Exanples include: cyclopropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cycloheptyl or cyclooctyl and al so include the
follow ng structures Unl ess otherwi se stated, the cyclic al kyl groups may
be substituted by one or nore groups sel ected fromanong nethyl, ethyl,

[ so-propyl, te/f-butyl, hydroxy, fluorine, chlorine, brom ne and i odine.
These cycl oal kyl s may additionally be annelated (i.e. fused) to a benzene
ring, so that nine- to twelve-nenbered bicyclic heterocycles are forned.
The term " C2-6-al kenyl" (including those which are part of other groups)
means branched and unbranched al kenyl groups with 2 to 6 carbon atons,
provi ded that they have at | east one double bond. Al kenyl groups with 2 to
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atomor a nitrogen atom Exanples for the 4-, 5-, 6- or 7-nenbered

het erocyclic ring systens include: These heterocycl oal kyls may additionally
be annel aveao(w10896¢7f used) to a benzene ring, so that ei @oTAEPOEI10/053140

el even- menbered bicyclic heterocycles are forned. The term"aryl"

(i ncluding those which are part of other groups) neans aromatic ring
systens with 6 or 14 carbon atons (e.g. C6-i o aryl). Such groups may be
nonocyclic, bicyclic or tricyclic and have between 6 and 14 ring carbon
atons. Exanpl es include phenyl, 1-naphthyl or 2-naphthyl. The preferred
aryl grodpd-.s phehyltornt s, orthers@iment | ohedhe thePcaraPati ¢ gr oups nay
be substituted by.one of frore groups. selected. from amng gpthyl,. ethyl,

n- propyl, /so-propyl, e??-%uty , hydr oxy, ne?hoxy, ri ?%oronet%oxy,
fluorine, chlorinehebs D tiee adisbd ot e, a whi kenp her grOups: mayhdend dent i ca

or different. The term "heteroaryl"™ nmeans five- or six-nenbered

het er ocycl i ¢ aron%fi%l%ﬁoubsa%%i%h may contain one, two, three or four

het er oat ons, sel ected from anong oxygen, sul phur and nitrogen, and which
addi ti ondl% contaiPeat suf ik epRPHimbe? dFCeoh}uGatedt Bdub? elbonds to form
an aromatic systeg}oggmgg%{§%§%9a£%¢§e£g%%égggﬁjonalIy be annel ated (i.e.
fused) to a benzene ring, so that ne- or ten-menbered bicyclic

heteroar%g_ are fgﬂqgg aE&ggplesafgguthgcéégginortsigﬁgenbgggﬁkheterocyclic
aromatic gﬁ%ups i ncl ude: anp?%% FOr 't he fine-"or ¢ en- menber ed het er ocyclic
aromati c groups inevate: otdnl essn®t fieiswd see st atedk i hdienhet f oawy| s£ ment i oned
previously may be substituted by one or nore groups selected from anong

met hyl, ethyl, n-%@%p%@?ay%%giﬁ%p%$,S@%ﬁ@-%ﬁnéh? %S, > nEthoXiy,
trifluoromethoxy, fluorine, chlorine, brom ne and iodine, while the groups
may be idemt-i dal bt difeRrerRitahlaRiditi e leonite ogert atom PFesent in the
het eroaryl group i di - s.form J t he avoi dance
of doubt, in caséga%ﬁpaﬁ?%Hg#iéﬁg%éﬁ%u?é %@1%%%§€?£%8¢%9§% %%%tuents in a
conpound of formad@dramysbe the same, the actual identities of the
respective substituents are not in any way interdependent. For exanple, in
t he situatiican 7 n whi £hoddsaac: £2e botdw f ept esepdr &R dYcordhen the
respective =C(R 7)- groups in question nmay be the sanme or different.
Simlarly, when gridupraresubafeiiuted %@gn%%%9%%%ht%h%h%u%%@@¥%%%ﬁ as
defined herein, the.jdentities.of those.dndiyigual ssubsiitsents.are not to
be regarded as being interdependent.” For exanple, when the A group
represents Ci-s adkyttzabsthsiutede byandbiRIa grdups, in which, in both
cases, R9a represents -N(C -3 alkyl) 2, then the identities of the two
-N(CG - 3ralkylfa 2 ggooups are not to be regarded as bei ng interdependent,
i.e. the two -N(CG -3 alkyl) 2 noieties may be the sane or different.
Simlarly, also thes&@iema: ad kydpgsoapsatd dhi dif one pasdtLuhar -N(C -3

al kyl') 2 group are independent of one another, i,e. they may be the same or
different from eaRFCOtHe?d FortihePEwF Hante? Ot Houbt O Pretlerred
features are nentioned her ei foathen SUChy fLatiresndmy hectt aken

i ndependently of other preferred features or conjunctively w th other
preferred featuresdifiheskitiedtpersontaldn apprecyatet tdwas . conpounds of
formula | that are the subject of this invention include those that are
stable. That is, conpounds of the invention include those that are
sufficiently robust to survive isolation frome.g. a reaction mxture to a
useful degree of purity. METHODS OF PREPARATI ON Conpounds of the present

i nvention can be prepared in accordance with techniques that are well known
to those skilled in the art, for exanple as described hereinafter and in

t he experinental section. According to a further aspect of the invention
there is provided a process for the preparation of a conpound of formula I

, Which process can be perfornmed for exanple according to the foll ow ng
schenes A-E.| MMEDI ATE RELEASE PHARMACEUTI CAL COVPCSI TI ONS COVPRI SI NG
OXYCODONE AND NALOXONE FI ELD OF THE | NVENTI ON The present invention
pertains to pharnmaceutical conpositions suitable for treating patients
suffering from pain. BACKGROUND OF THE | NVENTI ON The i nportance of
adequately treating patients suffering from pain has been increasingly
recogni zed over the past decade. For the treatnent of chronic noderate to
strong and even severe pain as it occurs in cancer patients, opioid

anal gesi cs have becone increasingly popular over the | ast decades. Anong
the factors contributing to this devel opnent has been the introduction of
controlled rel ease preparations of opioids such as norphine, hydronorphone
and oxycodone which can be taken by a patient at reduced frequency conpared
to the inmedi ate rel ease preparations of these agents which had been
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dependent clains as set forth hereinafter refer to some of the preferred
enbodi nents of the present invention. The present invention in one

enbodi mrerwonelotses7t o an oral i medi ate rel ease phar nac@UTiEPa0100631p@OSi ti ON
conprising at |east oxycodone or a pharmaceutically acceptable salt thereof
and nal oxone or a pharmaceutically acceptable salt thereof in about a 2:1
rati o (oxycodone or a pharmaceutically acceptable salt thereof: nal oxone or
a pharmaceutically acceptable salt thereof) by weight. Generally, oral

i mredi at e rel ease pharnmaceutical conpositions in accordance with the
present ilnmventd.on ey aemaprEtss v dohar rec s caldsgrdctiinverdagenmt s i n
additionj}o o§yc%%:Q%e r,a Q%{n%%% tic%k%%la%p%ﬁ;a%]e saIEH;hereof and

nal oxone “or “a 5ﬁhrnaceu icac1y’accep SO1TE ST Pher 86 wever, it can be
a pref er regheanbodipgmentaof. the qpresen (mwrenihicam tikatf iexycodene or a
pharmaceutical ly acceptable salt thereof and nal oxone or a pharmaceutically
accept ablte“esaéﬁoytbﬁ’eroé@f Fr @AMre tETe Plrarifadeth ifdaatyPeadt /e EFemSs of

phar maceyfiiGal, COMRQsi s it AGCArdgRce. ith LN RIeSAN by means _

i nvention. Cenerally, oral 1 mrediate rel ease pharmaceutical conpositions in
accor dance i tirduven presertr iamgemsardn Sray heonmprdwe eoerdedemd il thees f or m of
its free base or .a salt thereof and nal oxone in.the formof .its free base
or a sal 't HeY &6t C HolevElE ﬁtanggﬁsbe%brrréjfu@rdre Fhatt A S hiEdi%t e rel ease
phar maceuwrical iGORPEAS| tan®isith aAeeeiaiee WH aheumvventiiargonar i se
oxycodone in the form of oxycodone hydrochl ori de and nal oxone in the form
of nal oxé¥e Ky REFEhItHLIED 1P STey De lan tév &P iied IprfefféT ed enmbodi nent t hat
oxycodone, hydrochloride and nahgxoene hydroch) ard de farmdhe Sol g ;
pharmaceutically active agents of the pharnaceutical composition. In a
first aspEotectdrealali nmedi dteekr € éase rghamecewrnedl vednpogiltatend a,n
accordance wth the invention conprise an_anount of oxycodone ar, a

phar mReelt] CAITST Mo ERYABl o 'S41 € CHEr a8t SaURFHSTE Tt dBeut g o about
160 ng ofy)oxpcedens Ry drReh @d decand jan ameuiti ofh RAlOXoNe L1 1@ ck
pharmaceutical |y acceptable salt thereof equivalent to about 0.5 ng to
about 80 GAFTEIr tTEIdxFe Hydr Gefilcgiade . valiy o adfe tlive iy éfedrlrie@ erdodi nent s,
oral immediahe rolease phanmaceutcal ComOsiidansd b aggardance with the

i nvention may conprise an anount of oxycodone or a pharmaceutically

accept ablsaisalrtattchéragnfl caqui val entt rtzoysghoout a2 rz mgpnteotall@ut 2 viigleaf
oxycodone hydrochl oride and an _anount of nal oxone or a pharmaceutically

accept abl'é $A1% FHEESE Equilvaliéent” A Eb Site 2 "85 tngf @0 POt L0 g Sof

nal oxone Miydrochiard de.c These dhar maceyticala BQMesidd ens iy Ganpri se the
pharmaceutically active agents in about a 2:1 ratio by weight. A preferred
enbodi medt:, offhehEbYf Lhet saspectnganorvehnane 6 dravehnmrEdiatersél ease

phar meceyl,al £qmmos| Lions. commn sing xycedane lydrochl ori depand nal oxone
hydr ochl ori'de das the sole 6harnaceut|ca y active agents in‘about a 2 :1
rati o (oxpsecdonaidyrdizachieirdie v nalcoxgnd sagdrrechl fardsde)sunstth- sy codone
hydr ochl ori de being present in an anount of about 2.5 ng to about 40 ng of
oxycodon& aydidchllor FBE aAnd"wth et OXOMeE By drochiord d&- pet®y present in an
amount of, about, 1..25 10 1 ¢, t 2Q g0 Rf NRLXANg shydrochioni de, An even
nore preferred enbodi nent of this first aspect can relate'to oral immed ate
rel ease piher fagstt iccdls donposi elons lgoppersidingroxytbdenéihptr eshkori de and
nal oxone hydrochl| ori.de as the _sole pharmaceutically active.agent in about a
e r et 4 L oRg ol Fyar SEHEGTRiE TAAOR6nS haFGURT OFIE) Turch oxycodone
hydr ochl griide 1kei ngpprresedts in, apeasbunte0f, dheubr2:hengtt 0caboutwd0 ng of
oxycodone hydrochl ori de and wi th nal oxone hydrochl ori de being present in an
amount off iEFSuSWP T ARy (e rabeuts 10 Agof - et oxbhe Py btPleti de. A second
aspect of.d e sant, ientdon helalesd @ Onalad MRdl af e Jelease

phar maceutical conpositions i ch conprise oxycodone or 'a pharmaceutically
accept ablien galga. tlherheoforend inaltoxomestorata pharmeceut.i.cBkky acceptabl e sal t
thereof in about a 2:1 ratio (oxycodone or. pharmaceutically acceptable salt
t her eof :3fal e WO° 4 §dr ﬁéﬁ%@ﬁ%e&g |%?rdfc1€péf& aBl °5h1C r‘%]rc&f) by wei ght
and wherein the fornmulation releases in vitro, when neasured using the Ph.
Eur. Paddle Method at 100 rpmin 0.1 N hydrochloric acid at 37C and using
UV detection at 230 nm > 75% of oxycodone or a pharmaceutically acceptable
salt thereof by weight and > 75 % of nal oxone or a pharnmaceutically
acceptabl e salt thereof by weight at 45 min. A preferred enbodinent of this
second aspect can relate to oral imedi ate rel ease pharnaceuti ca
conpositions which conprise oxycodone or a pharnaceutically acceptable salt
t hereof and nal oxone or a pharnaceutically acceptable salt thereof in about
a 2:1 ratio (oxycodone or a pharmaceutically acceptable salt thereof to
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pharmaceutically acceptable salt thereof and nal oxone or a pharmaceutically
acceptable salt thereof in about a 2:1 ratio (oxycodone or a

phar mmcewoDcaldps®wecept abl e salt thereof to nal oxone or paT{racw@sHuUe i cal |y
acceptabl e salt thereof) by weight, wherein the formulation rel eases in
vitro, when neasured using the Ph. Eur. Paddle Method at 100 rpmin 0.1 N
hydrochloric acid at 37C and using UV detection at 230 nm > 95% of
oxycodone or a pharnmaceutically acceptable salt thereof by weight and 95 %
of nal oxone or a pharnmaceutically acceptable salt thereof by weight at 15
mn. |n &@liosesodiiréntls agf Jme §ecm@df éi@pemverrt@IWarrﬂﬁedﬁ@t efaceluease

phar maceut i Qs ti Qs r| se an anpunt of d

phar rrace&r C%H}ef%accepltpalﬁ e sal tarr reo teoqlﬁarrva ecr?tmptaor a c%tc?ir%‘rrg to about
160 ng oficexycedone hydrsechl erfifde nandan caseuntc cofpaiahexener ian a
pharmaceutically accept able salt thereof equivalent to about 0.5 ng to
about 80 GRFESICthdl%diTe Yo 6 icdé TAYSUMS e Tdbfcddortéor a

phar maceulicaldy acaent al & malil dhareafl eauiaalent 0 ghout 1mg to about
80 ng of oxycodone hydrochl ori de and an anount of nal oxone or a

phar mac e yriccal ime rdc cgptialyl .e Isdlite tdpemdafy ezqijrl\r:aalderiioqko Salfowta @5 tige t o
about 40 of nal oxone h ochlorrd unt s codon or_.a

phar macedti¢aliYaccept abl saallet iy z:glfe & r\?alW J?lelr%rtsﬂ): about 40
mg of oxm&at@ydfmleerlldema%laﬂ MUt rGft rmimeorcaamers

phar maceut i caI I y acceptabl e salt thereof equivalent to about 0.5 ng to

about 20 Ifg 26 A&l Géorrd lﬁ}d}oclhlaérei FOVER Ao (S 168 Byt ddote Bt

phar maceyjcal/ acvaegrﬁ@&l ép neaf t%qqil@te%& Lo Aaboamgg Lg about
20 mg of oxycodone hydrochlorid an amount of nal oxohe or

phar rraceuiqrrtaidlycb:awwaﬁlaeasal tllrghecvcetdﬁ leermqractcamttr@bl@dbOWIaO 5ngto

about 10 of nal oxon dr.ochl ori de ma e ev re preferred. In a
third asﬁg@%pe&t]t fre ngréﬁt TR i aa{‘)r/ﬁJ1 %rar eInr]Pr?g%lrzftneg rerFCease

phar mace Wt GalgGRAROSI0 Gl HFR)s 1C UIFRAI 1S QX C QdoNR DIs b haraceut i cal |y
accept abl e salt t hereof and nal oxone or a pharnaceutically acceptable salt

t her eof , Naetleim Atherdorposi oG lslile solaud fForsncamd! \iherseifno the

formul at | rel e t eas u 8 2. Eur. Paddle

Met hod atn% rogfﬁﬁ frs é:% AN#?%& \(I)éﬂﬁ]%orr c lafljrcer %1atSd g%ét OJpusar ng WV detection
at 230 nruon:tr?ﬁ%mfpmm@ddﬂee osrecaorpdnmmm:s:temu@arharydecem abl e salt thereof
by weight and > 75 % of naI oxone or a har maceutical |y acceptabl e salt

t hereof BPRREIGHRS & 157N TR DS R dd e o G € YhiPd aspect
can rel at®g tOr%alsebrmadlsabet&akeaear@fﬂ@&gageutﬁ&aiogcarfeowéra@s wher ei n
the formul ation releases in vitro, when neasured usi ng the Ph. "Eur. Paddl e
Met hod atdlmlrkpma% im ﬁmmmhmr@qteoabrw vatt i3 2e s tugiong eV det ecti on
at 230 n %of codone har maceuti.cal Ly ac ta It thereof
by wei gh{Ele aE§<OIS% d%/ oxo?rkgel%rg%lé% né%gu i Ca % 8?9 QFangg sal t

t her eof hyhameifghim.at 15 m n. A nore preferred enmbodi rrent of this third
aspect can relate to oral imredi ate rel ease pharmaceutical conpositions,
wher ei n tihe dfer rdRld it iteleasesw W tig. whemdeaswed Using t hes Ph. Eur.
Paddl e Method at 100 rpmin 0.1 N hydrochloric acid at 37C and using U
det ecti o312 1230 iy BB dhigstoycdddne Briah pFrartateut 1 tal $ yn@ecept abl e
salt theregofq yrﬁpr ght and > 90 % of nal oxone or a pharmaceutically

accept abl e sa hereof by wei ght at 15 m n. An even m)re preferred

embodi me ﬁcfeqflesd tarllong eelcrt rCe f%ftefe stwolvoerl[%.lngn %tteo ryel ease
phar maceu '¢a conposi ti ons Wher ei or nul S1-6ases Yin vitro,

when neasisted USiend it @hbdiWateF’i@(ﬂr&eM%t hed zaid 100 al’rmn’dma GekdNd
hydrochlorrc acrd at 37C and using WV detection at 230 n > 95% of
oxycodoné St 5rarGrede it 10y tacéEpt @bt eMef 2l the? €HINEY wei ght and > 95
% of ”a|Q%£5&ed¥iv%1Rh%&ﬂ%ﬁﬁyﬁkﬁ§ﬂﬂﬁbna%%%8ta?hetﬁé|EmBB@Eﬁ@Bthf“B'ght at 15
mn. In all "enbodi nents of the third aspect, oral inmediate rel ease

phar maceutiiccall composicreghs mall rearprars @ fan banpurits éf: exylcédone or a
pharmaceutically acceptable salt thereof equivalent to about 1ng to about
160 ng of oxycodone hydrochl oride and an anount of nal oxone or a

phar maceutical ly acceptable salt thereof equivalent to about 0.5 ng to
about 80 ng of nal oxone hydrochl oride. Anpbunts of oxycodone or a
pharmaceutically acceptable salt thereof equivalent to about 1ng to about
80 ng of oxycodone hydrochl ori de and an anount of nal oxone or a

phar maceutically acceptable salt thereof equivalent to about 0.5 ng to
about 40 ng of nal oxone hydrochl oride, anounts of oxycodone or a
pharmaceutically acceptable salt thereof equivalent to about 1ng to about
40 g of oxycodone hydrochlorrde and an anDunt of naloxone or a_

T o I e Y o, v o B oy



In all enbodinents of the third aspect, the pharnmaceutical conposition may
conpri se oxycodone or a pharmaceutically acceptable salt thereof and

nal oxone wo 2a10pfos96maceut i cal |y acceptapl e salt thereof PPaTAPOMD/H083120 1 ratio
(oxycodone or a pharnaceutically acceptable salt thereof to nal oxone or a
pharmaceutically acceptable salt thereof) by weight. In all enbodi ments of
the third aspect of the invention, the pharmaceutical conposition may be
provided in the formof tablets, capsules, granules, nultiparticul ates and
the like. Tablets can be particularly preferred. O the oral immed ate

rel ease phanracsautdnsalo fcdfposiitiséens ubfs ttrteg 6 meentiicors Wi emdcdipriisse an
anmount of_.axycodone.or_ a pharnaceutically . acceptabl e salt. thereof

equi val er‘iatljt o] ea(jgg]ujtechz.oglenﬁ) t&haebosu Coﬂf{ nsélbosf%rggfcgfgﬁel%fdr%éh oride and an
anmount of2makaxonenetr anphafrnmaneutiveaklysaceepkabhecsabtrtibeseot equi val ent
to about 1.25 ng to about 10 of nal oxone hydrochloride in a ratio of
about 2:f”ﬁ&]ﬁbié%¥¥”¥ﬁ6§btéhg%ﬁb pr éfliéiTe FARMIIET priovilde Ffor an AUCt of
oxycodone, ity 1:he " 3Nee, ¢fhAbRy 53 N9.N/Hg ta aRauts RA0 g A/ M, preferably
in the range of about 20 ng.h/nL to about 400 ng.h/nlL, nore preferably in

t he rangelsf calfeutna25 veg. v mlf ttdheabBowd 30T knd.-h/ nL and even nore preferably
in the range of about 30 ng.h/nL to about 250 ng.h/nL when adm nistered in
a si ngl e doséestrathe ram dasman thealntdoyh avdlaynteesrtonBudh yorsalatiinmedivat e r el ease
pharmaceutical conpositions nma referably conprise the hydrochloride salts
of oxycoddié ENE haltoksie. - o qg%%ﬁ%ﬁ'innediate rel ease pharnaceutica

conpositions of the invention which conprise an anmount of oxycodone or a

phar maceuticc d1 1457 tacCéptdal €561 W&o t&qrardl &t ¢ rabdlit 2% g to
about 20 omy ofr0xycedone hydr echliQrde @nd amApunt ffy naljoxgne, or a
pharmaceutically acceptabl e salt thereof equivalent to about 1.25 ng to
about 10 swmpsdfratal eesrre Ny drochligriide ieamda nedtdes iofy aostnoznenyys ,wei ght ,

t hose can_he_preferred whi ch provide far : x_of oxycodone in the range
of about Mg e8ISO 300 TG L GBIy T Y T ange of about 2
ng/ mL to about. 200 ng/nlL, nore preferably in the range of about. 3 ng/nL to
AboUt 106 WG SUER IS Preferetiy it Ao T gE o TAb G SR gL t o
about 75 W/ dHgeardidmost Qrefarablly, idbidle vange ihabeutc 1 Raidy,t 0 about
50 ng/ nL when adm nistered in a single dose study in human healthy

vol unt eerdietSigeh adr &l HapRsditate reeltedse tsh@raradan isc dulbedmedsi tiidns may
pref er ably, comprd se. 4 s, hydrachlonide sal s of xysadene and,pal oxone. The
oral i mmedi ate release pharnmaceutical conpositions I n accordance with the
i nventi orfarmye he igravie f armmaaf aretthear e awgie dtinid ethdso,raa d aldreticra
capsule, multiparticul ates, e.g. granul es, spheroids or beads, and |iquids,
e.g a soﬁﬂﬁ(ﬁﬂb%ﬂﬁ%%%§ﬁﬁhFQEhQQﬁ%%NQﬁﬁoﬁaaﬁdiQQﬁQﬁ%&e rel ease

phar maceuti cal conpositions in accordance with the invention may conprise
at | east B divydfemordaid ldmd aidlangeaaditsi nttegiam- %as shaffaceut i cal | y
accept abl IPi-ents.: r o g [ - ri r I eutically
accept ablege?}gogqagrheztls{ac lty}z;?r Suet()jjpi éﬁ? t s,tcl%léf?a%g&egﬁfgﬁﬁt@%f | avour ant s,
pH adj ustrerad,igacastyi ciazens, cntdkd adk sagerscs cthivedend sand ttehedrkier O al

i mredi ate rel ease pharna&gutical conpositions in accordance with the

i nvent i ot mady Sa1 S0 e St i°Se St 4% F & SHPSGrant” &t Gpta%ddl 1y a

di luent asRhardmaceutically acceptabl e excipients. Further they may
conpri se other pharnmaceutically acceptabl eexci pients such as |ubricants,
fillers, q@l %Hﬁﬁgﬁé%u§wa%ygﬁiﬁgﬁfbaﬂ¥§'%@kﬁﬁ%@m§1fﬂ§.a$ﬂ'fﬂr%@ﬁéb anti -tack
agents, binders and the like. It is'to be understood that one preferably
can use exviiiemtss awtiigh nsaveriduald fanethion lBdtlh tds aditsiodtlegr ant and a
di l uent such as .the Starlac(r oduct. I.n a rticular] r.ef erred

enbodi ment: 0F 1 He Tr gs%ﬁt %i r?vn?éjn%irlor?,s & lor &° iQ%‘?ed(icné)tte Sr% “gla{se

phar maceuwhieal r e@ResiAiineN Londi1ses iakouinid.5 a1 the adout: 200dyw rof
oxycodone hydrochl oride and about 1.25 ng to about 10 ng of nal oxone

hydr ochl Gi9#&d FUABOHATE T TS A6k Fedforr® iy drldéHl ori de: nal oxone
hydrochl ori de) by weight, wherein the conposition conprises oxycodone
hydrochl ori de and nal oxone hydrochl oride as the sol e pharmaceutically
active agents, wherein the conposition is in the formof a tablet, wherein
the formul ati on conprises at |east a diluent and optionally a disintegrant
as pharmaceutically acceptabl e excipients and wherein the fornul ation

rel eases in vitro, when nmeasured using the Ph. Eur. Paddle Method at 100
rpmin 0.1 N hydrochloric acid at 37C and using UV detection at 230 nm >
80% of oxycodone or a pharmaceutically acceptable salt thereof by weight
and > 80 % of nal oxone or a pharnaceutically acceptable salt thereof by
weight at 45 min. In a further preferred aspect of these particularly
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preferably conprise the hydrochloride salts of oxycodone and nal oxone.
Phar maceuti cal conpositions which provide in addition the AUC val ues of the
pr ecedi ngvpanwgoagh are particularly prgeferred. Oal i mretdiERe@onsiligase
phar maceuti cal conpositions in accordance with the invention can be used
for titrating patients suffering frompain, in particular those suffering
fromchronic noderate to strong and even severe pain. Oal imediate

rel ease pharmaceutical conpositions in accordance with the invention can
al so be used for treating breakthrough pain in patients suffering from
pai n, i nAgamaisc@lcairastese $ufef ddary focdmXrforfihe moderat ececg rsitemdng and
even severe paidl.c (ral.Jimediate Jelease phargaceut]cal gonpositions in
accordance 'wi'th the invention can al'so be used to treat pairt and in

parti cul aforcd¥ienicc awderndt-elilre Stirenrg anteverkseveriepaigansn patients
suffering frompain. The present invention also relates to the use of oral

i mredi at & YR8AEESE PRETBCENTEAT Corfped (Hen$¥as Tdederd B&d Hlsove and the
manuf act urg Of; A MeqCaRNt, fofuf itfatdng Patd entis sutferingdnompai n, in
particul ar those suffering fromchronic noderate to strong and even severe
pai n. Fur there, vehes gpriesentt henviertaamr 6] dtces teo extenise ¢f voraalldaghedi at e
rel ease pharmaceutical co sitia s descrih apove and the nuf act ure
of a nedﬁcofr]% t %w%?}eeratai Bt g&aﬁh%@ug%e%lﬁ%qlﬁ Ogatt;-;rlleenttsr At ering from
pai n, in pafdndeuear i1 d hesesufdfterd ny fremeavion ¢ inedeyafe i@ strong and
even severe pain. Further, the present invention relates to the use of an

oral i MEEEES r Sifedde FHAITESAR idaY o mBes i Gri N ST e abidve and
the manufactiig of; 2 EdCARAL {00hr CALING AR ¢ PaliAts. Suf fer i ng

frompain, in particular 1 n those suffering Tromchronic noderate to strong

and even wewEr ergaitm LEhe rpragsentt awavert izorl iimtandthizervaaspect rel ates to a
nmet hod of titrating a patient suffering fro ain, in_particular from
chroni ¢ moderae Ostarsoﬁf]geelg'n(f‘se\;fé)ﬁ sgé\%egrtemgﬁpsn,wwha&]rﬁvrﬁ K% ng an oral
i nmredi at e delieasa rPRACAEE Ud G i £RMasitduen @s deggiiked above. Yet

anot her aspect of the present invention relates to a nmethod of treating
br eakt hr S\t ipaitd dm &9pasiemt! suffeima@t rlom pain, in particular from
chronic noderate to strong and even severe pain, by adm nistering an oral
i mredi at euddl ddsel iptrartieeeut itcalnscomfodisdane sap desidrlichéy dlove. Yet

anot her spect oorft tahrera%r esent. [ nSvenetni on I gl.at es 19 a et.hod of a reating
pain, in parnt iFCul e oni ¢ modér &e o Sty ng and even Severe Hai n, in
pati ent s wslifdrering dicdmapdicon Wiy madmenist-eriimg tanreraladimedi atfe rel ease
pharmaceutical conposition as described above. Further, the present

I nvent i ot 4%l AEE o &IREHHTGE SF hemfraduritng Tt GlaltiemAdditate rel ease
phar maceutjcal, comosidiony asdescribed, aboye: fl.GYRE (L EGENDS Firgie 1 depicts
a flow chart of a manufacturing process for pharmaceutical conpositions of
t he i nverstamen .t rRingp 2 tdepirctrgyentren tt regdtsrerst as chedure gf arherglansirgal tri al
described in eriment 2. Fiag. depicts the an bl ood plasma

concent r%qror?%g%’offce@&&ge aﬁs%ﬁéﬁeﬂﬁpﬁéﬁ%e&telog%%ﬁqiagﬁfe%, | R OXN 5/ 2. 5,
IR OXN 10/5 and I R OXN 20/10 in Experinment 2 for 2 1 subjects. Fig. 4

depi cts thebrear 15 d6d M asHa Wi &MY o fof- NfaltdediT® 4L det ermi ned for
IR ONN 2.5/ L25mdR QN 52 i IR QN 110/:5 sand R 1IN ROAED in Experiment 2

for 2 1 subjects. Fig. 5 depicts the nean bl ood plasma concentrati on of

nal oxone-<xagicicuriad de tds tdet drepicned fforg .| RaOXN 215/ 1. 25, IR OXN 5/2.5, IR
OXN 10/5 and IR OXN 20/10 in Experiment 2 for 2 1 subjects. Fig. 6 depicts
t he treatimerticsclieduloe 20 & & eg ismicgander il sdésdrmiaied HamBxiper iavent 3.

Fig. 7 depicts the nmean bl oo | asma..concentrati on of oxycodone as

et er mi et PR XN J67 0 R OF) cadond 26 1A PR SR S0doNE 20/ 10

(Tar gi n( ragpdratexpeninent: 3 frofm? g rsipjecte1vFiig 8 fepi ctss the nmean bl ood
pl asma concentration of nal oxone as determned for IR OXN 20/10, IR

Oxycodoné PN 1&fd PR sOgyEodend 120/ & (Targith()97 i hegsdyi méyet 3 for 2 1
subj ect s. Fi. Q. epi t he I | a concent i f
nal OXOﬂE-%%tl}%&%O%a er%aes&dee?%?%lﬁefg%gjogrﬁ g%XNQZgﬁléﬁaﬁ%n&S&cag&ne 20 ny

and PR Oxycodone 20/10 (Targin(r)) in Experinment 3 for 2 1 subjects.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention as
illustratively described in the followi ng nmay suitably be practised in the
absence of any elenment or elenments, |limtation or limtations, not
specifically disclosed herein. The present invention will be described with
respect to particular enbodinents and with reference to certain figures but
the invention is not limted thereto but only by the clains. The figures as
described are only schematic and non-limting. Ternms as set forth
hereinafter are generally to be understood in their conmmon sense unl ess
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specifically stated. The terns "about” or "approximtely" in the context of
the present invention denote an interval of accuracy that the person

skill ed iwotzhw/@mse67wWi | | understand tojstill ensure the trechPRa@losafid ect of
the feature in question. The termtypically indicates deviation fromthe

i ndi cated nunerical value of 10% and preferably of 5% If in the foll ow ng
reference is nade to oxycodone or nal oxone, this always al so includes the
reference to a pharmaceutically acceptable salt of the free base of
oxycodone or a pharmaceutically acceptable salt of the free base of

nal oxone eote tsdader ilvatfinges Ashdmesfi ngvlless shtades dpediecalilty Hasditecat ed t hat
the term"oxycodone" .or_ "nal oxone"..should only refer to the free base. The
term"i mk’rjeedirpe{ljfceeofé eaei{‘sesubrse ers 1 gitsﬁleC)%r éﬁegagereraa eeC{ blfl which't he active

i ngr edi ettegidiedt aXycadonReidfessphaymaceutdeal lof acaeptiall e salt thereof
and nal oxone or. a pharmaceutically acc%pt able salt thereof, are rel eased

from t he ¥arrEeeut (Uddl Bchpedistrertes d Have W e Shd genéalin

under st andj gy, the itardm:’ imrediate JRILass tief efisdo mpceut i cal
conpositions show ng a rel ease of the active substance(s) which is not

del i ber atreltychiodi f(Ted By daspdoiralhefrorarulcat inort ededitgrt amd/esrehmerigficact ur i ng
net hods. The ter tlmre iate .rel easef" tl n parti C% ar_ ref ers tto the property
that pharfRcERT ¢A oSt idne T  laddr daFEE W HE SRS on rel ease
in vitrobarhiermeaswyedndsigegdrie fibstkwte Raddlieetikgd 1a8 2H0 aopmin 0.1
N hydrochloric acid at 37C and using WV detection at 230 nm > 75% of
oxycodoné ®r? %4 pitaradeia dalany &Edeeablde SPATCH Reredf I8P tgiaghtorand > 75%
of nal oXong. Ol o PhArIACRld Ald b AGCER! abl e Sald Adieneot Ry aeighy at 45
mn. The in vitro release rates are determ ned according to the Eur opean
Phar macopel &gtReerEum )irnRadd & meetdpodtasyidésaor iveechum reve (RlentEdr0. 2. 9. 3
6th edition. The paddl e .spe S at_.100 rpmin siml ated stric fluid
CUSP* ( ni (i SRS Bhar A Ol i ok TBep SRt e G G et um

Al'i quot s 0fy tihe rdisssalAdd /N R & A8 Mdhdrawn at 15 minutes and 45

m nut es and anal ysed by HPLC using a reverse phase Merck Li Chrospher 60 RP
Sel ect BpGo) umn maidiaiied @ RQQGC.,The, inRAIiLR, Phase GRS shsiof 8% 15 v/v;
pH 2.0 potassium chl oride: methanol. U traviol etdetection takes place at 230
nm Oxyccedoneeahd araltdyeo e laer iquartticfidéd 19r can doacerssalonst andard assay. | f
the oral immedi ate rel ease pharmaceuti cal dosage form conprises an anount

of oxcoddre forg.a Jghar maceutically acceptable salt thereof equivalent to an
anount of up to 5 ng of oxycodone hydrochl ori de and an anount of nal oxone
or a pharmceutdtealday raeoe pitablra ssaldert hereefd equitv alrenintire sarecanount of up

to 2.5 ng of nal oxaone hydrochlaride, the Ph. Eur. paddle test is perforned
in 500 mSWtEAE N iyl SEMTGS ¢ O4EtdON £/t eI HemrédiTatsd rieidase

phar maceutjcals dospge fiaiM GOMIHSes @y anpiit,- Qfc oxcodone or a
pharmaceutically acceptable salt thereof equivalent to an amount of nore

than 5 ”%c?bo‘i’f%%%d%‘?d%%bo% Qfcde And anarunt. of, ngl gxpne or a

phar maceuti cal |l y accept e salt thereof equivalent to an anount of nore

th 2.5 f hl.qri de,. .t he Ph. : d t est |
pe??or mﬁ&%é%@m%%%e&%%%ﬁy &gl::%legrﬁe%ecaeéqcfu%eratp%r %ﬁ%ﬂ telfoaatl zn" and

its grammidkcal. vari ations as nentioned hereinafter refers to the process
by which a nedical practitioner identifies a suitable dosage for a specific
opi oi d sugh zax axycadane 1hydrechlian de thefatapatiettrsuf fering from pain
and in particular fromchronic noderate to strong and even severe pain. As
patients sufdigring .frompain have different requirenents with respect to

t he anbunt of opioid anal gesics to be dosed due to their different

met abol i & ProRgldiites,q R ally @ Physi dandd sty tries escal ating doses of
an inmmedi ate rel ease Tornmulation of an opioid fornulation to identify the
dosage anmnte safnttate copitdied hihvisch swiddt dee es difefricddicentl fiogr shergdatd ét t o be
pain-fre r, to_have at | east a significant reducti af pain intensity to
provi de ié%%pté%ﬁ%xﬁﬁiﬁj§bﬁF¥ﬁF¥f &5 AtGs Age %& 6@'% Fguitable to
per manentdua GGl . tdre 1(Cenig)l Raidy experirenced y dutese pat itents is
identified, the patient is typically changed to acontrolled rel ease
formulation with a correspondi ng dosage anount so that the nedication can
be taken on a by-the-clock reginen at a reduced frequency, e.g. every 12
hours or only once a day. Such patients, who w thout pain treatnment would
suffer fromchronic pain sensation, are typically designated as patients
with controll ed background pain. In the context of the present invention
the term "breakt hrough pain" and its gramuatical variations refer to a
transitory increase in pain above the baseline or background pain
experienced by patients being treated on a by-the-cl ock regi men of opioids.
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that is consistent with relatively good pain control. The person skilled in
the art will know how to determ ne control |l ed baseline pain on the basis of
t he i nf orwatzomopreovi ded in the two regerences. Breakt hr @aglerp@ionsiue | t hen
be identified as a flare of pain which is experienced by the patient above
the level of a controlled baseline pain. Pain intensity nmay be assessed
using e.g. a 5-point categorical scale with the itens "none", "slight",
"noderate”, "severe" and "excruciating". A patient will typically
experience a breakthrough pain attack if this attack has been rated by the
pati ent doagl tiverk Sevdite dgrrearaucivastigt €T 16 mha' Biegedpgioral ence” and its
grammat i Gal; wari ptions As menti.oned hereinaflter. are ysed,in their common
sense. I n particular,” @ pharnmaceutical” conposition’is sai d 1o be

bi oequi val@nild t=aca geefoer,ence rehar maCeEl iicalstdanmpasiddeon vifc i ke 90%
confidence interval of the nean value for the area under the curve (AUC)
(AUCt or TABEHTY) BPSHEYS:00d pl asma | evel s of the pharnmaceutical test
conposition is within 80%to 125% of the correspondi ng nmean val ue of the
ref er encd pHardraceliti cal conposition and if the 90% confidence interval of
t he nean val ue for the maxi mum concentration (Crax) of the bl ood plasma

| evel s ofhtehre tptrarsacedt ifoaim thdst aporfpasittatorn sSataddimaB0% t10.91.25% of t he
correspondi ng nean Nval ue.of the reference ar maceuti cal. conposition. The
e val U8 T ot ie BT hetl I Bo8 ot conoamls 2Uren of the active
agent s, isusteareodenelland/ior snalepxone Atdrorafrit, heide rsald s sucie s d he
hydrochl oride salt). The tnmax val ue indicates the time point at which the
Cmax val S Hd&c e dlst gtthers WwordSlahey i the time point of the

maxi mum observed pl asma concentration. The AUC (Area Under the Curve) val ue

corr esporrds it ¢ & Heaglesh 6o He 3o G PatiYor? ddrdpe caTeoRUC akd -ue i s
proportiaopgl, t;q t ynt. .of, act] t.Sp. di. . O%Q%%&% d nal oxone
(or of thel i sl;% tts%%suc aét t e hy&\ré(;eeca%%?rqi%ebégalr%t " absor be O?dpit o the bl ood
ci rcul at isare Gian Hagt aln lanrdldds shenea tedreasisteagfe tthe deisgavatlial | i ty. The AUCH
val ue is the val ue, for the area under the plasma concentration-tinme curve
from t he 1957 6 ddmini stration to the |ast measurable concentration. AUCt

val ues are usually calcul ated using the trapezojdal nethod. \Were possible,

Lanbdaz, _5\9191'0&1 1iSs Stt_HeUt rRYal _“ﬁﬁé%@“r &%r@@ﬁﬁdaﬁtl{bﬁtsraéﬁ'i EEF Afsi ng
those poigitgdeteraiinad 1o be i the terdimal deek-ldiear phase. tl/27,
which is the apparent term nal phase half-life, is commonly determ ned from
the rati ofooffilg?Z A0 LanbdaZ. The areas under the plasma concentration-time
curve betwieen thé 1'ast measured point and infinity may be cal cul ated from
the ratiq, of the .fi.nal qbserved plasnma concentratio C.ast). to nbdaZzZ.
This is t er?ré%l el&]Tng t ré)mAGée tc%n}%%&u&a%%r} r‘iafc,co\/\rhoﬁcr{? itsO tfhleq 'arzléog under

t he pl asmm aonrcentyfatgundiicie awotelifdfcord e d¢.i e afheadimidydtstration to
infinity. The term "bioavailability"” is defined for purposes of the present

i nvent i orf VS HIRe Sextart @0 MnHisc P EctT A dgettd “gu i SES S5k G GYRE At
nal oxone { Ysitheld saldisSsush as dhe hydirachlorj de salt) are absorbed after

oral adm nistration of the pharmacéutical conposition. The term "steady

st at e. c l%e.h%%s q{ﬂdl%%%%s tfh%l lu%vt\ﬁfea(%tecf %%btsjé te :Eoo’l otar&? ltdcﬁe 5t.he first
dose is adm ni stered, the concentration = O e concentration then
passes tlaughhas furrlstadeaXianimeancd e dreps tto &dA0ast Jt2tianias Bef or e

t he concentration drops to 0, another Qfse i s adm ni stered, so that the
second i mM&GEas€IFR céft MatHTGR tEce SRS e 0. BWi9di ng on this first
concentr ald@n gamigum . the curve passes through a second maxi num after the
second dose has been adm ni stered, which is above the first maxi rum and
drops to g secand JuiNMUMa i GRS 2bove e Jd st A vim, s, the

bl ood pl asma curve escalates due to the repeated doses and the associ ated
st ep- by- st@Pradcumiidtli droagfecactiitke aagemtataghtsubsitirdtevel s of f to a point
where absorption and elimnation are in balance. The state, at which

absor pti ao andy.eldfid nation are in equilibriumand the concentration
oscillates constantly between a defined mnimum and a defined maxi nrum is
cal l ed steady state. The terns "mai ntenance therapy" and "chronic therapy"
are defined for purposes of the present invention as the drug therapy

adm nistered to a patient after a patient is titrated with an opioid

anal gesic to a steady state as define above. Baseline pain as nmentioned
above refers to the pain sensation during maintenance/chronic therapy.

Par anmet ers describing the bl ood plasna curve can be obtained in clinical
trials, first by once-off adm nistration of the active agent such as
oxycodone and nal oxone (or of their salts such as the hydrochl oride salt)
to a nunber of test persons. The bl ood plasma val ues of the individual test
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usual Iy Caucasian origin with average val ues as regards hei ght, weight and
physi ol ogi cal paraneters such as bl ood pressure etc. Healthy human subjects
for thepuwpaswsi06467t he present inventign are sel ected a®COMPR019/053140

i nclusion and exclusion criteria which are based on and in accordance wth
recomendati ons of the International Conference for Harnonization of
Clinical Trials (ICH). For the purposes of the present invention, healthy
subj ects may be identified according to the inclusion and excl usion
criteria as laid out in e.g. Exanple 2 and Exanple 3. Thus, inclusion
criteri a%@mrﬁ@@seitgnqarf@get@@tmﬁmmmw yidar.s 2@etg> tdeBM wit hin
the range 1 n the ht n 100 kg for
mal es anéxggig%ﬁ§ﬁé%%(%f :%%I %$ e&ﬁf%%gﬁﬁét %ﬁ%%%ﬁu%lng,

non- pr egnante, smﬁtlwrmﬂyde male&ea@ai i tgedmOb &Lﬁ@tmaaganamwlteastzoml@i n 24
hours before rece|V|n% t he study nedication; generally good health,
eV|dence§W®W%%q & of S|gn|f|cantly abnornal findings on nedical history,
physi cal exam nation, clinical |aboratory tests, vital signs, and ECG etc.
Excl usi o tiér |1é>a@<ﬁ?brﬁr§@ .qqd qsds i & it a?‘nﬁﬁefﬂﬁ@éﬂt Stéale -dr ug or

pl acebo wthin 3 nonths of the first dose of study nedication, any

si gni fi cattll [isndsndpic Hinent KBE2301 duyd lsef org nesg ofd rsosdod<of st udy

medi cat i %pxmfllnupakicisl nIEfCCPt %Q&O%,é %&!%&)Identlfled at prestudy
screeni ng medi cal Y, 6% Siccal”éxam nation orciaboratory anal yses,

use of ar@es;me&muopt i7an smd]cﬁats Cytj(laXCle:@IdeldR'ﬂrﬁt@f gposinenepausal fenal es
and contraceptive nedication) in the 2 1 days, or over the counter
rmmcaudwq%ﬂ%&%@%ﬁ%ﬁ&%ﬁdﬂ%¥?V%Whﬁﬁge%&%ﬁm%ﬁ%M&s and/ or

m neral supplenments in the 7 days, before first dose of study nedication,
concur r edtS medi &8 SESHdi thhen WW@UW@ fere Wit H igastdiamcestional dr ug
absorpti on, (o% %ned%' ayed, %tfr m%y 0% ahs Qrption %hmq! UIES)

di stribution ElbeS|ty , o ismor excretion (e.g. hepatitis,
gIonerul@n@pmddnuﬁqaﬂustory of or concurrent nedical condition, which in
the opinion of the investigator would conprom se the ability of the subject
to saf el ytconpjret ed et udyt hiistany ofe seirire; dysdrederss ot iwla ch

subj ects required pharmacol ogi c treatnment, current history of snDklng nor e
than 5 citfaretredvieifay i) e Wit USRI e o H@N Ve PAStVeHi st ory
of substance, ofr algahal, abuse ACGOrd) NG 1o [DIMHM GhidehiAe Subj ects who
reported regul arconsunption of 2 or nore al coholic drinks per day or have
bl ood al dotegls flegvecs fofor>E 5% at Eﬂ&%@%ﬂﬁgraﬂﬂmﬂﬂﬂﬂﬁhﬁ teorténet han 500 ni of
bl ood or bIood roducts or o%h%r bIoodt]os the 3 nths bef ore
first dogé O stddy! ediSAtS on, fiﬁgsﬂﬁ Q'Fg q?%ﬁ{ pré§iudy screen
for ethanellivepicat & onbamki tﬂﬂa&is%f@.rtaré&*l%t@@rr@& 1mp¢|mQH@t@b;Qiunt es,

nmet hadone, propoxyphene, phencycli di ne, benzodi azepi nes, and cannabi noi ds

in the spéQarsieiof RHGiRE 6 | téﬂiéﬁmééﬁéﬁﬁlﬂ?dkﬂbﬂﬁm%émﬁQﬁRﬂWw to
oxycodone,, ,nal.oxeng, 190 '&lated Ccomoy LG d fi Pharmeo 5!1%4091
paraneters such as mean tnmax, crmax and AUC are obtalned In patients,

patient grooupendtatcompri sed ymecalﬂe}at@e:t weers th( tteo 120@lepatvicertds .t A

r easonabl e nunher of4%# rgs will e.g. be 10, 20, 30, 40, 50, 75, 100, 125
or 150 pdtiemt's  Pati®nt™ willl be sel ect ed accordlng to synptoms of the
condition to be treated. Patients may be e.g. years, suffer from

noder at e 1Yo "5 Grig SAREETEN SSe e E ot lr5]aufr3rgof 1t G Santd oWt unor
origin, "Mdﬂle%'”é%"’l'rﬁsau‘cﬁl'g@ﬂ%ﬁt LML %ﬁpﬁﬂq{torcotrfﬁl%&ﬁ%!tlﬂotry ih a WHO step
Il or I'll analgesic etc. ‘A patient may é.g. not be considered for

det er m natiimmetaforpharviicdkiatet ite Jyeremst €ron fa tsdvermseard jundircattiecohs of
current al%pho%tes Qr%%¥asy%gmioﬁm%yrreg} sev G%%lardlov%ﬁpulartand
respiratory diseases Sevére 1iver and téha T GEn&F e, 1t is to
be under sirepd Hdrats el veswein phayaraeek &@dl@i}é&ftaft&im%ﬂ’rﬁsa%rid’ldjcﬁ%t ed above
and bel ow have been deduced on the basis of the data which were obtained in
Exanpl es ZECARE 1PN HIACH GhhileH relsated s Wisididd dose studies in heal thy
human subj ects. However, it is assuned that conparable results will be
obt ai ned upon steady state adm nistration in healthy human subjects or
singl e dose and steady state adm nistration in human patients. The skilled
person, of course, knows that Cnax of steady state will be higher than Crax
after single dose adm nistration. Pharmacokinetic paraneter cal cul ations
may be perfornmed with WnNonlin Enterprise Edition, Version 4.1.As
ment i oned above, the present invention relates to an oral imedi ate rel ease
pharmaceutical conposition conprising at |east oxycodone or a
pharmaceutical Iy acceptable salt thereof and nal oxone or a pharnmaceutically
acceptable salt thereof |n about a 2 1 ratlo (oxycodone or a
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Cin. Pract. (2008), 62(8): 1159-1 167 and Meissner et al., Eur. J. Pain
(2008) Article in Press)). Further, as becones clear from Experinent 2,

oral i mesparw/m&deease pharnaceuti cal 1gonpositi ons of tRETIEPE@OFTIN0 ar e
dose-proportional, particularly when they conprise an anount of oxycodone
or a pharmaceutically acceptable salt thereof equivalent toabout 2.5 ng to
about 20 ng of oxycodone hydrochl oride and an anount of nal oxone or a
pharmaceutically acceptable salt thereof equivalent to about 1.25 ng to
about 10 ng of nal oxone hydrochloride in a ratio of about 2:1 by weight. In
vi ew of thdhbiagequievalrende, fikivates n tthi Lecade furtihey eguihraltenceesf ext ent
of deli vecr%toftht he riinlr?TceldiLaet e reelxeeinnsel. ar lcseutoi C%Iecceo aorsli ti %%%n%prrpri si ng
oxycodone or a pehg)r maceutical’l y acéjeﬁtalbﬁ e 'Salt° RS ESF “And 'h&lSXShe or a
phar maceuwid eald yuaceepttal ecsiald ddiereafed ra aalputetZikveat if-day anei ght, to
the controlled release fornulation Targin(r) tablets (and particularly in
vi ew of tHEUMeXFEAeEéxtént: 6t te BiGavdid & HSSPe&itd the F4ctCdhat t he
first pass.efifect &f dal axong isidmital nedalsa fior 4,he J,medi ate rel ease
formulation), it seens justified to assune that I medi ate rel ease

phar maceutingdlt acerpedivt isgrs nion agc ¢dred @axde niidrh wehlerd mierithicoiwi | | not only
be effectj.ve in efficiently praqvidin ain.relief in patignts suffering
from pai ,lrier?tplaorntailcaozfr& flro(§lr%1 %h’r ?M%F%&de &t £ (?Ndd%ﬁl& écil sever e
pai n, butcHhatwipadli edess taeahadaw tleddese CMROSIAYIARS Y e raliseil
experience a conparable, if not the sane inprovenent as regards the side

ef fect pridfd INESshIey 6@ Fo6S TFarlgi M 11t airetis e lparti aicaryr Gheedifpari son
to oral uRiAl & ieldase far fulaf Lons,Jdow T, dld: 0l Arty whi ch
conprise only the opiold agoni st oxycodone hydrochl oride. Thus, oral

i mredi at e/ aceluease pitaramac ewtdigalencompogiitd an® isuketoortdance diicrs tlhe

| mor overBicl v BV Bpett g R o JOUE e i e BIc P g Ay L

opi oi d- i nduced ConRstdpat itont anedusidien iy apiieid-imduced didnialas
retention, and an inprovenent in tolerance of and preference for the

medi cat i drPThypatitEitse He teomparéda d danredinated® trelfeds @ phartigeddd cal
conpositi f th rior t i ri |y .t i,QJ oni st
oxycodonéﬂqﬁf/c#orch g:rr‘:% é:%dTﬁsrellsbeSVM|%Ir[%%e?ntq‘lrge?lst ?Dﬁe %O%r%_lln%ﬁ gﬁt\%\n Srho the dose
proporti ataln tipwof sofedt amedizatre ared ease tplrar nace ftiircal heorjdesd tli ons of
the invention will allow physicians to use thepharnaceutical conpositions

i n accor dahd& i H FHe AnvVERTGF AiSiNt BT 0SANérE, % mePrasr e

control | ednelease mpharmceutieal LYMRSItd QRS LI SiNG@eHeedong or a
pharmaceutical |y acceptable salt thereof and nal oxone or a pharmaceutically
accept ablmarsittontvhahedf, wwowlsd deaeg! been omefterly ed revdrl dnmeedinatied a-el ease
formul ati,ons .conpri.si onl y t.he opioid agonist .o done j.n vi ew of the

i mpr oved 1§i eheef fué)cstscrp%?coefi a\e‘lrrol%rt%éasc@nrtor‘% eogl artei%%gle Sfu(;%rS&u “tion. The
oral i mmediratledselleasel pPararaceuhicdly ennpasidutens. ahdyheniigivenid on are
particularly suitable for titration of patients suffering from pain and/or

for treatd iy BreHahrOrgrPai n Wi Patiemitcs SuRt e¥GFF FriémSai n. I n

parti cul arsdhe Qfal-Jdipredi afe Jielease oy nul Al ans f ithe JUgsent
invention may be used for titrating a patient suffering frompain and in
parti cul t t er i L fQr i | ,on with
controllgﬁﬂ%%ﬁg%§g£%£%ﬁb 3??%%§§b%%%i§£%§%ﬁ£qgﬁﬁxﬁafgggﬁgi&%k%%%hbast woul d
have neantnvamtinpl,easartlyi ft ongtr cnakec ept alplte rexper iserade dfopaimindye to the
del ayed action_of controlled rel ease preparations. Furthe re, oral

i medi at 6 Y8 &49€ AN {5 S afd® WA S hé i5r °'M\%enti on can
be used tp-dygats.e. g. breakthrough pain attacks in patients, who are
already treated with controlled rel ease fornul ati ons of oxycodone or a

phar maceuti gal accept abl e .sal t t her eof d,_nal.oxone or_ a maceutically
accept abl e gaﬁ%%?ﬁéﬁé%?%%h Jﬁ%&%?%ﬁﬁfégé %g§%&5§ﬁg&f§hgéﬁEg%gggﬁnbain
attacks and t herefareaurave d=egdnte g datmedisat eheirease fier.mul,ati on
conprising only the opioid oxycodone hydrochl oride. As nentioned, the
pharmaceuti cal dosage forns of the present invention also relate to an oral
i mredi at e rel ease pharnaceutical conposition conprising at |east oxycodone
or a pharmaceutically acceptable salt thereof and nal oxone or a
pharmaceutically acceptable salt thereof, wherein the conposition is
provided in the formof a tablet and wherein the conposition provides a
fast in vitro dissolution profile such that e.g. nore than 90% or even nore
than 95% of the actives arereleased after 15 mn. These conbi ned properties
have the advantage that the conposition may be adm nistered in solid form
e.g. as tablet which can be swallowed. At the sane tinme, patient groups



pharmaceuti cal dosage forns of the present invention as free base. However,
oxycodone or nal oxone nmay al so be present in the formof their

phar mmcewoDcaldps®wecept abl e salts. Sugh salts include ePgI/HPR@0/053140
hydrochl ori de salt, the sul phate salt, the bisul phate salt, the tartrate
salt, the nitrate salt, the citrate salt, the bitartrate salt, the
phosphate salt, the malate salt, the naleate salt, the hydrobrom de salt,

t he hydroi odide salt, the funarate salt, the succinate salt and the

| i ke. Oxycodone and nal oxone as nentioned hereinafter nay al so be present as
base additi on waldhs magets a&d mettale salnfaasf ofl kdls vestialns Hescltudindg |t hi um
sodi um and pot;: %SS|D§{n The%lnrp aalvseortbe Ar ecsr%r}{ts enr t rg)e]efmor m qf of Cf?lel’l vatives
of the free base ¢h derivat ives include €'g esters. In & preferred
enbodi nent, thevenesentof rrentd:ae sas 1@@3&@(&;@1@ vyl dreo Ghilaeriifde sand ynal oxone
hydrochl oride. In _a further preferred enbodi nent of the present invention,
oral i medi at &3 dase Sshardradedtd ¢ Qﬁﬁnﬁ%ﬁ%ﬁﬁﬂﬁ?%xﬂﬁﬁh%ﬂ?%%?codone
hydrochloride1§Hggﬂ%ynqxg@ewh¥gﬁgphlqgléy%h Rrefenalas i about: aL2:1 ratio
by wei ght as the sole pharmaceutically active agents. T[he oral |nned|ate
rel ease phar matgutsidald cemposi thaonslcof wilid ipr edentraaivemnitod OM |1 conpri se
oxycodone in an anount that will be sufficient to treat pain and in
particul ar &t reRgdieiseyene (fGhenissbdiaiat d mapatliantis witpigall Ywa
pharmaceutical conposition of the invention will conprise an anount of

oxycodone or §U&ﬁ§ﬁﬁﬁéEG¥$QﬁﬂQFﬁ déceptdabife "ealas ierest cadui vdlcertt t o about
1mg to about ﬁfégc%fr xycodone V: 1%%9{ ide.o gHhe ;ampynt, %{ctg%lsoxone in
t he pharnaceutlc conposi ti1ons present 1nvention I e chosen
such t hat theamnmnﬂenﬂakm%xmdeXadmaﬁwﬁeﬁdﬂiMM%%Lme<shbstantlalIy
negatively influence the pain relief nediated by oxycodone. Typically, a
phar maceut i ealpGeMRAsi 400, Af; tthe RreseNsddventiian-aild 6oy s&&an anmount
of nal oxone or a pharnaceutlcally acceptabl e salt thereof equivalent to
about 0.5 ny troaboisd 8¢ ridreoff ivaitorores tnedeo dhainstliede. .1 /1 tonily ttarche
under st ood that _t.he ampunt _of codon phar mac ti aII accept abl e
salt thereof and of na oﬁ%ﬁglor ﬁ’ ‘%f%%geﬁ%Hba f”gggepta C% salt thereof
can be chosen siuch ddtats tdhe imatd Qh@finxyﬁﬁdﬁﬂenﬁﬁuﬁgpharnaceut|caIIy
acceptabl e salt thereof :naloxone or a pharmaceutically acceptable salt
thereof is about, 2l by welghthased op dihe eightsof, oxycadenegr a

phar maceutical ly acceptable salt thereof and nal oxone or a pharmaceutically
accept abl e sammwmheﬁ@@rdehu5ukphaﬁn&£eumdﬂxﬁraxﬂnﬂuﬁad(ﬂh§ of the present

invention wll |ca nprise an amun xycodone @
pharrnatceutlcaﬁr&?y %ﬁ%ﬁ?ﬁ'ﬁﬁ 9 J?&hlé%¥:t61a€ tga%@ to about
160 ng of OXYQﬁﬂ:Q@%tfe)édraﬁfHﬂdH itae t%éalt\é&d ento dta-zakeyt Wbt o about 80 ny
of oxycodone hydrochl oride, equivalent to about 1ng to about 40 ng of
oxycodone hydﬁféémnérzi@(fe th@qtﬁ%%ﬁ{ntt G EFo o 1 i Gho Rebeute 20 ny of
oxycodone hydrochl Ui\ e t 4 iﬁﬁ% of
oxycodone hydrochlorl g%ﬁFVa eﬁt t%’a out 1ng(%%fgggﬁﬁlégﬁggof oxycodone
hydr ochl ori de cand iequs @ﬁkeNﬂatZ@daNUUH_lmqytumgﬁmmﬁ thryugroft ,0dycodone

hydr ochl ori de. rther, phar sitions of the present
i nvention wil ijtlijpl C&98F sfg) a aaﬁﬁ?u % 17415k oné o Ficanty

pharnaceuticaudbﬁ@gggnﬁgagbﬁyﬂg dfer eof eqU|vaIent to about 0.5 ng to
about 80 ng of nal oxone, equivalent to about 0.5 ng to about 40 ny of

nal oxone hygdraqgchlari.de uivalent to ut bout_ 20
nal oxone hydrg% T o d é{tgghlva eﬁ%‘%oji%%h t@mBHn%iler (MJogﬁfdg%eé
nal oxone hydr catdnordhde va&ﬂwnvah%ﬁtntemtab@ﬂlgﬁ,e&ltrrgot @ sabowtwrd ing of

nal oxone hydrochl ori de, equival ent to about 5 ng . to about 2.5 ng of

nal oxone hydr dctd -orli-dé i et Z8dui v &t taéidar}?oi?t DB NG 1t &%Mmbfr% ng of
nal oxone hydr oghlQfid8., R efgnried. enbodidTenis af,he presant-dvept i on
relate to pharmaceutical conpositions which conprise an anmount of oxycodone
or a phar nacewdusdadeyl accept aldl egalas tehdreeufalequiavallemtk teilatsout 2.5 ng to
about 40 nmg of oxycodone hydrochl oride, preferably to about 2.5 ng to about
20 mg of oxycodone hydrochl oride, and an anount of nal oxone or a

phar maceutical ly acceptable salt thereof equivalent to about 1.25 ng to
about 20 ng of nal oxone hydrochloride, preferably to about 1.25 ng to about
10 ng of nal oxone hydrochl oride. These conpositions may in particul ar use

t he hydrochl oride salts of oxycodone and nal oxone. Particularly preferred
dosage strengths of oral inmmedi ate rel ease pharnmaceutical conpositions in
accordance with the invention conprise an anount of oxycodone or a
pharmaceutically acceptable salt thereof equivalent to about 2.5 ng and an
anDunt of naloxone or a pharnaceutlcally acceptable salt thereof equi val ent

o I T a ~r— o o o, Y [ o N B T T



Oral i medi ate rel ease pharnmaceutical conpositions in accordance with the

i nvention which conprise oxycodone or a pharmaceutically acceptable salt

t her eof awio 20sl0E®Ne or a pharnaceuti cal |y accept abl e saCt/RPh@wssdi4é n about
a 2:1ratio by weight, typically release in vitro, when neasured using the
Ph. Eur. Paddle Method at 100 rpmin 0.1 N hydrochloric acid at 37C and
using WV detection at 230 nm > 75% of oxycodone or a pharnmaceutically
acceptabl e salt thereof by weight and > 75% of nal oxone or a
pharmaceutically acceptable salt thereof by weight at 45 mn. Mre
preferably, phdaredeutitdalt compdgiaticonsrnidd eac aortdamee enittiat Hevd nvent i on
rel ease in vi tr St\/\r/r),jecne r(r:%asrureed usoicpl itor}l%ﬁh. I%gro.WSPai%drl %.I\/Et. dca%tt 100 rpm
in 0.1 N hydroéJh oric acid at 37¢and s ngyU\§l et'éction “at nm- > 80%
of oxycodone aying lplfargmcent icraldup saccept abllelisel teduieneoeft hypomeitglht and >
80 % of nal oxone or a pharmaceutically acceptable salt thereof by weight at
45 nin. Even ¥ 53idfe @it e Fhalisecetits Gale Sompddiaticond’lild &Scor dance

Wi th the preseptsd nyentdion Wi Ch LOM s Qxyeedone o, jphar maceutical ly
acceptabl e salt theréof and nal oxone or a pharmaceutically acceptable salt

thereof in about a 2:1 ratio by weight, release.in vitro, when asur ed
using the Ph i 2 eBiatolcl Nt R 100 a0 R Ko B IRe d at
37C and usi ng t¥¢ idetreGideoit iate 230 vaminy §2%nand preferiaklnni=90% and even
nore preferably > 95% of oxycodone or a pharmaceutically acceptable salt

t hereof and > BOW! picerérlablSim™» 190% e sar®réveéd mdr & ey fervaiiy’®> 95% of

nal oxone or a pharmeeuticall y, accept gblie salt, thersof, at, A n. Oal

i mredi at e rel ease pharnaceuti cal conpositions in accordance wth the
present inventhaonilrey Eedortdvd deduum a desagetf oranigdmmn wihdrch needi at e

rel ease for rru!iat;si ons. 1%1(%5 oral imredi ate rel ease pharnmaceuti ca

conposi ti ons S ditld G I Thé 5 et 57Nt ifoh et ol itd ¥6r m such

as a tablet, arcapsuhe1imy tipay i cyhatgs,. e.g. granul es, spheroids or
beads, or liquids, e.g. a solution, suspension, or enulsion. A preferred

dosage fquHSf,o_ritorHﬁlgHtmg%d:S%te% rel-gase phafmpoeticals compesiitd ang, of the

present invention is a tablet. Wen producing oral inmedi ate rel ease
phar maceut iicalircdgpositioiny ioptdccoredance hwindsere freesersty | nventi on one

may use, in addition to .oxycodone or a pharmaceutical.ly acceptable salt
Lher eof | AP TAIGXoNE B 3 Phar e dUtT CS Iy acdeptabiie S4t HHdl eor
pharmaceut.i cal ]y accept abl e exci pients .as they are co ninthe

phar macedtial® &S Typit€hl pivar MEce dtima iy S e ptoabiYe PaEdihitént s

ar edi si ntegramt $rdichient Spdulidcantso@liidants  rantimtagkidlg agents,

pl asticizers, colourants, flavorants, binders, pH adjusters and the I|ike.
These excihsizeitns tha tthranse castc eptiagyyssferdi st dgr &foPe rarte arp Wdd helfosen
such that_t bst i.al Ly t t i j.,ate.release in vitro
rel ease ﬁva Crehg%ag% e%ggr}eﬁt&e%egcgtoo\%.na tlt’il)lcé{jﬁSr bsehhjgﬂrmeEe}i'r3 %'e%t'f olr %trhee

phar maceut-ipdal i teenpesid. anshefvd he qpreeseniedtiventli ordre seconptdise at | east a
di luent and optionally a disintegrant as pharnmaceut.i cal IOy accept abl e

exci pi entds.Cq5artinéullar Iy i Ahed Pharmadedticcd feoiss t4%ns of the present
invention are provided as a tablet. It can also be preferred for the

phar macedtit¢a? dopost tiesnPi6Mt HE present s mremidsH &6 comY ilde at | east a
disintegrant and, Qpti.enally a%r%!ﬂgt}é%tnta% Pharmmcaut ical )y gacentablie

exci pients,” particularly if the armaceuti cal conpositions of the present

i nventi o areetpragviaded dsoa Tlabl etanspocamfuatdwnebe po eferdedvem use

exci pients which act hoth as a disintegrant and a diluent. The

di si nt egr%rﬁ oS A IV SRt S éﬂf{lﬁfaﬁ 3tazné“”*ttgbIaetco t‘[ré;rrl ddW4i strati on
will rapidly gisiasegrase s0g1 hatid heomsthye bngredh epts. oxycodones or a
pharmaceutical | y acceptable salt thereof and nal oxone or a pharmaceutically
accept ablsPesdlft q EssH sedo e S &adinSP aFaid Tasine s tabSorgtlitares Di | uent s
may be sel.ect f t .t to. ]l actagse su s |l actose
nonohydr gﬂlgo?lgleggtstr)gjre&g%ﬁf?rygu%?g sgtdéoigctﬁeds&c%aargﬁr?%sszeﬁs%r%h, pregel atini zed
starch, mursaacraystsaldd.n@rceldoulodseheglvucasey teaninteolt, Mdalitditeolt, 1St ar Lac(r)
(85% spray dried | actose, 15% nai ze starch), saccharose, calciumsalts |ike
cal ci um hydrogen phosphate or any conbi nati ons of the above. D sintegrants
may be selected frombut are not limted to inter alia StarLac(r) (85%
spray dried | actose, 15% nmi ze starch), croscarnellose such as

croscarmnel | ose sodium sodiumstarch glycol ate, crospovidone, alginic acid,
or |l ow substituted hydroxypropyl cellul ose. A conbination of |actose and
starch such as the Starlac(r) product can be particularly preferred as it
conbines the properties of a filler and a disintegrant. didants and

| ubricants may be selected but are not limted to inter alia highly

o o o, o,



I n another preferred enbodi ment, the present invention relates to oral

i mredi at e rel ease pharnaceuti cal conpositions conprising about 2.5 to about
80 ny of weyoewdoss7hydr ochl ori de and apout 1.25 ng to alPCWEPIQ G316

nal oxone hydrochloride in about a 2 :1 ratio (oxycodone hydrochl ori de

: nal oxonehydr ochl ori de) by weight, wherein the fornulation releases in
vitro, when neasured using the Ph. Eur. Paddle Method at 100 rpmin 0.1 N
hydrochl oric acid at 37C and using UV detection at 230 nm > 90% and
preferably 5% of oxycodone hydrochl ori de by wei ght and > 90% and preferably
>95 % of thelrexere Wd@}ﬂdorsid@ Sﬁ)ﬁt\ﬂéjnght fatvel ® friwii P efigcaliloy Hgoh
conposi tigns co nt .and t.ake salid forms as a

tabl et . Ibnelargotsrr%rlgrflapcreef errerae %’ar%alr?tns e B:r%eseﬁjtbsltn\%:n ion’'relates to
oral i mredicate® fr elcgase tpt@amm&autecﬁ;alor@amamd 1ok camyiicsi iy dbkout 2.5 to
about 40 ng of oxycodone hydrochl oride and about 1.25 mg to about 20 ng of

nal oxone AdrEehIter it d A Sowt o L1 r dt-i I HEoXFEddSITe tHFd dMtor i de

: nal oxonesthydrochl-ard de) oy weighti whengin jthe formyatign jiel eases in
V|tro when neasured using the Ph. Eur. Paddl’e Method at 100 rpmin 0.1 N
hydr ochl eriles tacite: atro@kcssammjsurn@ Ln\wrrdlmrectﬁ dutl%te 23@atmertt H00% and
pr ef er abl 5% of oyéodone hy. gﬂ ride ht and > 90% and
preferabl%% OXONE (?r e f gcﬁt PEOESSHY P eferably
such conpasgit IaQFlS FOMdsse A AiSinY eghale anrthdeake @ [0l icdpfar m such as a
tablet. In another pr ef erred enbodi nent, the present invention relates to
oral | mmediREte AE sasd at?r?arpdfé@&ﬁﬁléﬁ é&?&b§rﬁa&ﬁ$@%r¥§ﬁ@%§ dsout 2.5 to
about 20 ?gg_e rQcH ou ut 10 ng of
nal oxone Ht%chggqt)%ﬁ%? r%out éa%rZé cEefregjt%]r1er111%&0'xycodong%t %olg%loori de

: nal oxonesda;tdromrshlf@m d@)admmelcghmonm@ra@m\tdwe:MUHﬂHtg,orﬂre&teéases in

it , wh the Ph. E Paddl Met h t 0 0.1 N
vt sl b B e e et Sttt it 2001 & 336 OF §B% and

pr ef er ablay 5%:0ft ity cedened)y dpchl ardde iRy wai gmnmch%% and, preferably

5 % of nal oxone hydrochl oride by weight at 15 mn. Pref erably such
conposi tlfcbﬁ§k@(¥rrﬂ§ﬁ ﬁ%tm%ﬁtntsé@rt&rﬂnsaﬁﬁrt &R® ra t9EIHP T GrsheslicH las a

tabl et . I ety napher prefer e erhorl antet e REesAN, iduenldan rel ates
to oral imrediate rel ease p ar ndceu corrp05|t| ons nprising ‘about 2.5
t o about h:bihtn[glg)fOIO)C}dcddﬂnﬁ shydrieold, OI’eltdE and about 1. 25 ng to about 5 ngy
of nal oxone hydrochloride in about a 2:1 ratio (oxycodone hydrochl ori de

: nal oxoneshydnectilaanivde)eddy weifght., mhereide dche tfistamyuatdtamndeel eases in
vitro, when nmeasured using the Ph. Eur. Paddle Method at 100 rpmin 0.1 N
hydr ochl ST 1&&isd 34t T87C dand' i<iing I e fEat 0 MO S350 e T 50%%%dnd

pref er ably S%ef ngxysedane,hydpochl o hdg,0y  WELANtgRd 22036 gadypr of er abl y
95 % of nal oxone Rydrochl ori de by wei gh Preferably such
conposi t itdres p@cﬂqtmcw @fdltstawte@manﬂeranc$ua3:h@ras sola ¢ o ordm sucheds a
tablet. O the or |ate |.ease _-phar nac cal conposi t.ions of the
i nvent i of S é: rp Fetdra rttoaéjfel %cgg’d g or- a %t I?arpr%)celt?%dial ly
accept ablngysalda tthereef weauiotalentl 4@ ayouthe v dint @ rabewer20 my of
oxycodone hydrochl oride and an anmount of nal oxone or a pharmaceutically
accept ablr@%lteftthéroeofcyédm%ea‘l/éﬁtsqc@ AFCRNIETPR Uy (56 SEF6RL VEG Yng of

nal oxone t}lydjggchhorérgg 4{1 a ratio of about 2:1 by weight, those can be
pref erred Whi ch provide or an AUCt of oxycodone in t he range of about 15
ng. h/ m. baout_ 5 referably in the r e of abo 0 ng. h/nmL
to abouttBO %‘eanshlor%f pre e/ﬁﬁ% |r% rré’mrgaerllngee 0 4Q]tiou]tr1 % %g h/m to

about 30Q1dtg>m¥4mstaﬁd a&weamqueeltm,eftefeatﬁ@bsmatﬂ@e daangeref beuid 30
ng. h/ m. to about 250 ng. h/nlL, when adnministered in a si gle dose study in

heal thy Hdifarf Afdleurease S dicmagt &1 inthddica e S dlsgdSEe sar maceut i cal

conposi tii0ns Sl PiERLr ablys COPLiise ame dwdrochisor i de sal g, 0f oxycodone
and nal oxone. O the oral imediate rel ease pharmaceut’i cal conpositions of
t he i nventvilomdshi/ch sconpriserarerarourtd .ot hexyobdoneter carpharngdéeuti cal |y
acceptabl e salt thereof equivalent to about 2.5 ng to about 20 ny of
oxycodone hydrochl ori de and an anount of nal oxone or a pharmaceutically
acceptabl e salt thereof equivalent to about 1.25 ng to about 10 ng of

nal oxone hydrochloride in a ratio of about 2:1 by weight, those can be
preferred which provide for a Chnax of oxycodone in the range of aboutl
ng/niL to about 300 ng/nilL, preferably in the range of about 2 ng/nL to
about 200 ng/nL, nore preferably in the range of about 3 ng/nL to about 100
ng/ m., even nore preferably in the range of about 4 ng/nL to about 75 ng/nL
and nost preferably in the range of about 6 ng/nL to about 50 ng/nmL when
adnlnlstered in a S|ngle dose study in healthy hunan volunteers Such oral
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pharmaceutical conposition is subjected to increased tenperature and/or
relative humdity (RH) for prolonged periods of tinme. For exanple, typical
stressed wondiwiosnss refer to storage gver at | east one, PCEP2a1008840 f our,
five, six, nine or twelve nonths at 25C and 60% RH. O her stressed
conditions refer to storage over at |east one, two, three, four or five
nont hs at 400C and 75% RH. Such stressed storage conditions are used to
determ ne whet her a pharmaceutical conposition has a shelf life sufficient
for long tinme storage under conditions as they are comon in patients'
househol d®witehdutf tresatritve teffegatentopdstis isaf étoy anvd sdffateacyp. Such
negative effects nmay include. t.hat e Lh-vitro release.rates change over
time so t“hlahjtrhzcree?%(tim(:eé%y 0 e c%%oéll P(&)Iﬁapgogﬁﬁéét éé ggegle ferent
amount s afheagtiovess Ane; releas ed tafitrer- rmdrirndastteatt ertatSion 138l ys negati ve
effects may al so result from degradati on of the pharmaceutically active
agent s WHSEH Stay M R d&diPdase'd Hé terercdl |+ aodite ol et i onal

phar maceytiLallan aGid M 108N O &Rd 10 JONMBL 00y ofhd QX416 PYrpfiRduct s. |
changes in the in vitro release profile or wth respect to the amount of

t he actiVid-.agentfsy efidaophar mateutiBcalf tbepusictiiontaretobserved after

st orage under stressed conditions, this nmay be indicative of stability

pr obl ens .t AT R anges are not observed, this nmeans vice versa that the
phar rraceg{g’sgial .conpo ition is stor %e} stable. The term "substantially the
same rel oAt ST e SSHUEEGn WSS He 3 SHST'd el ease rate
for a pharmeeidicalt LAMRESiddom M EhNas ikeer subjectied Atonsir essed
conditions is conpared to a reference conposition. The reference
conposi t idrtiierapfedent féal PpharhaceuiscalrEbRposirPVoASAhiEch, however, has
not been j.ect t tre c i{i,0 f _the, in,vi r ase profile
of the cocfrblﬁll%srﬁjﬁil%gj sr%ﬁsderrézt Z%C%I%oe g@eégegéggr&]dﬁi %H%gaoeéﬁﬁa ghgvi ate by
nor e t han-capeutt 120%s yarsefrertablaoa oy ero 3wries tdrar o utn thb %e ginrte raref er abl y
by no nore than 10% and even nore preferably by no nore than about 5% from
the in vinS&trléH“eéf@é%raoftirle@t&Teqthegtﬁéf%r%e OO ] HEHHSA tro

rel ease raf 6 d s#onsidened {0 e sukstagdald ot he samg, cthedierdn “total
oxycodone and nal oxone rel ated substances"refers to substances that arise
from chemrgdlonmedctsiadmerdf allvexe thtlvarsvadews cdl Ihheactibsg ragent s. These

i nclude e.g. nal oxone n-oxide and the like.In order to assess stability one
may subj €idtusa pharareceutiiccalt heompoesisdoart taorrstroessed Gdndid istrpvas e

ment i oned ab(%ve }nd det erm.ne the amount of ycodone and/ %r& nal oxone

rel ated SUNETATCEY. "GRESHEN et idtes 1ok ST Toxy c dddite “and or

nal oxone drgltated ssukstancesy 1o anivdantiLc alt phajmegutdrealycemosi ti on
whi ch has not been subjected to stressed conditions. This conposition is

consi der @Me e la et ervdrde adenpediniicdt® SPhd sdétfeds s tefr 'rekycodone

rel at ed es”..and "na| e.re| S "-d S typi |y

perfor rrez}é%?tagﬁlc%alr?g]l ?/anles%ﬁﬁ%%l &erﬁetal%ﬁn;eqlgf %?aaf)tg{%gﬁsigsé csdélr?y%é)% eterm ned by
doi ng t ha ®anmssandlhgsi s nwtthie purcg skrovwm g gfcariencea ssubstaaneedss oA the
pharmaceutical conposition will be considered to be stable if after

subj ect i g SAF st e SLEFCSondi% iS9HE A ad 198! idte A apott 3%

pr ef er ablyy NQinmene dchamabeut: 2% mare sy eferablivme myr e ithan b 1% and
even nore preferably no nore than about 0.5% of oxycodone and/or nal oxone
rel at ed substcamsedam ofparEizsion ars! tdng carrbentl nofe thysdrrdmseplsdng her  nal oxone
that is present within the composi thon. JL.J s Le be ynderstond that the
properties Fof conpositions having subs antiall y 6 sane 'rel éase rate after
st or age underswgistessed condidr=orsst and/ ari fiad ng lresodadrane3% of oxycodone
and nal oxone rel ated substances after storage under stressed conditions

pertain &SESSS Ié1rh SO Wi IR Ravé SméftS oAsd b eferte o suct -as

conposi ti;ang ;having &2 shify MeiOht 18l LOMPESidd ens Ay NG he above
ment i oned anounts and/or conpositions having the above nentioned in vitro
rel ease pragfiid esmgart iddulcar Ihhg fottheer dompbsist irens dralkeel a solid form such
as tablet. Pharmaceutical conpositions in accordance with the invention
which are provided in solid form e.g. in the formof a tablet may be
produced by a nethod conprising e.g. the follow ng steps:a) Bl ending
oxycodone or a pharmaceutically acceptable salt thereof, nal oxone or a
pharmaceutically acceptable salt thereof both of a suitable particle size,
a diluent and optionally a disintegrant; b) Optionally lubricating said
blend; ¢c) Directly conpressing said blend to obtain a tablet.

Phar maceuti cal compositions in accordance with the invention which are
provided in solid form e.g. in the formof a tablet nay be produced by a
met hod conprising e.g. the follow ng steps: a) Bl ending oxycodone or a

. o I e



do not substantially change their in vitro rel ease behaviour after

prol onged storage under stressed conditions. | medi ate rel ease

phar macewoDcalo/wwsmposi t i ons as descri ped above and as mealfERetns4@bove
may be used for titrating patients suffering frompain and in particular
from noderate to severe (chronic) pain. Such formul ati ons may al so be used
for treating breakthrough pain in patients suffering frompain and in
particular fromnoderate to severe (chronic) pain. Using oral imediate

rel ease pharmaceutical conpositions for titration of patients and treating
br eakt hr cugis tgaita ald ypatliredttsngidus lensir e aehquifck hpaitir aeddniegft i n t he
patients as a gansequence of the immedi ate rel ease properties without their

sufferi ngS rtor(ﬁqsy'pi cal opioid induced side effects such as constipation and

urinary retentiaon. The invention will he descri.bed belaow wth respect to
some spe&'%fai%c K é’r‘?’plmc?gl.befhe@e W&%&ﬁplr&glﬁt&rsh rt,tfqengtoat\go 8 comst rued as
limting.addAMRL ES Example Lok epankation Of inaediraie Hiel easeiler 1

phar maceuti cal conpositions conprising oxycodone hydrochl ori de and nal oxone
hydr ochl titde SvinvEdiiade drelVease IFh&TaCeMESCalsS ¢Efpesitticdas kdipri si ng 20
Ny oxyco dr | ar.ide/; 1 o] e hy chl ori R- OXN 20/ 10), 10
Ny 0Xyco ongfﬁ%dpggﬁﬁgﬁﬁgePS aﬁﬁ%§$§§oﬁgl §g?§£%12ffdég?|&@b 10/5), 5 ny
oxycodonesthydr achlfdrg.dé/ 2= mpaialzexong hedechliord de 1({Re@NG/s2.d) and 2.5
ng oxycodone hydrochl oride/ 1.2 al oxone hydrochlgride (I R-OXN2.5/1

. 25) meréhﬁﬁﬁﬁ¥i€FUr%ﬂja§Ldec@iESggb Po. VThEH BBWBogﬁt?Sn is detailed in
Tabl e 1. \geuyumitsreatinetoaRRarat Us the present dinveiidont s digreeted on a
vacuum treat ment apparatus for single substrate treatnment. For vacuum

t r eat mentlcagshdrogtius’operating in single substrate treatment node, in
opposition to batch treatnent node, the criteria footprint of the

appar at ug unttiregughiputa shynavhécappamatiuon ddoessi lild tae aamds heetts-adgfe t he
apparatuilfQﬂﬂ1agR;ent at nospher e c%ﬁpled mjthtQF | ast nmenti oned

criterion 2 it erval S ity 3hi"eR HE Rpparatud 9 unproducti ve e. g.

f or mai nteance iand 1Ireplracene it gMardes 1are off utnost inportance. It is an
obj ect of the present invention to provide a vacuumtreatnent apparatus
which is @ptidy zRd dom therabave mentipned 6f ideddenttl $1 Staghi eved by

t he vacuum treat ment apparatus which conprises a vacuum treat nent

reci pi entforfse dradipranardatafeither daiapisar tc arpreingesneat] gad drstk bet ween an

| nsi de Ofgﬁ]c'%ﬁrre%?qmo t And exteniof, %fteﬁpge haets ef'ltrs‘@"s%*ﬂ;ét%a%éﬁ omarily
anbi ent . e 1'oad 1 ock conprises an external "val ve "arrangement ich

oper at es Heetdieen 1a scenpar tsventhrehmitdie [oad dhecle and fthel ext erdlar 0f t he

treatnment recipient. The | oad | ock further conprises an internal valve

ar r angemETHERMISEIT Togerdt &8 Hétdmedi e SOGpaHE 610t Itd A0ad Tock and the
remai nder. 1Qf +thg ddigicde 9f;n reat BN, (RGIRIENtrfhedoad lock is
conceived as a bi directional |oad | ock for substrate transfer between the
i nterior raEwadie vex tterdagrs sefnd sk ngacipurn tarte dthree it segaigpiterstt at iThes vacuum
Heaﬂmn%§p%uaUm %§onﬁQ%fo th Hw%@g%%f Hy%'cmmﬂsesa

transport drréﬁﬁ%ﬁ%ﬁt ﬁ%f%ﬁ‘lsjfg%éiéﬁjﬁn the “exXteri or for bi-directionally

transportjng substrates towards .and fromthe | oad | ock. The addyessed

tr anspor & At FRNGe Nt Borr1 §68 1% 1 ot UELT 416 Hhamier WCER Y <

swi vel abliecahla tanditr St Axich P grans e arcertsl ledfdirst idyive and

whi ch conprises at |least two first substrate carriers equally spaced from

t he addr esged fished a¥iish acgoseiond tSulbdter atve aidmdl e Wi ¥ swi vel abl e

about a %%%%’%%i%t%op%om%%% fasecond; coptrollied grive and which

conpri ses at least four second substrate carriers which are equally spaced

from t he ecamt raxXiss ranbaendritr X0 and o hees edondth es wisigtateg eC ararirdreray e

mutual Iy aligned respectively in one specific position of their respective
ot Yo SRS

swi vel i nd & 15 Coid o aNe 4 rls PrSUFST A Car €15 i s

al'i gned wdd yone i e Seeend iSUDSEALS (& Id81S.c 1 h§ Qfhery oire of the
first substrate carriers is aligned with the |Ioad | ock. The first substrate

carriers are further noveable towards and fromthe vacuumtreat nent

reci pient, once one of these substrate carriers is aligned wwth the | oad

| ock. They are noveabl e as addressed by respective third controlled drives
and thereby form respectively, the external valve of the |oad |ock.By this
addressed transport arrangenent there is realized a bi-directional

transport ability, by which untreated substrates may be conveyed from a
source | ocation towards



and into the vacuumtreatnent recipient as well as, vice versa, treated
substrates fromthe vacuumtreatnent recipient towards and onto a

dest i nat iwo 20o¢@sdeon. Ther eby, due tozghe conbi nati on ofPCrhP@0/053140
bi-directional transport abilities towards and fromthe vacuum treat nment
reci pient, considerable footprint area is saved. In spite of this

conbi nation of forwards and backwards trajectory paths for the substrates
with respect to the load lock in the vacuumtreatnment recipient a high
transport capacity and thus throughput is realized. Additionally, all the
t r anspor thaadlargenenty ats Unfidetatias tshvdd séxtedrd orlaartde vidad rlesifectS tte t he
vacuum treat nent trrt?,jcciepiter%lt, whi.ch al | ows e%syéoaccessi bility . In one

enbodi men eofsutbnse appar at &sSpé)crgora(icirr%lqteénetrhe present invention the |oad

| ock has _a serving openi far, substrates .towar t he exterior of the
vacuum r &6 pient>S ii%h flnrgm] érclagt'eg5 i S dp ?U&gﬁ\ﬁéﬂ Iprﬁgﬁ4e@g “%f the vacuum
treat mentcHieG Ri@idtrabhi saaldiews 3§ tik iy the MaGuumneed iRient ot ahave the

substrate just deposited on any type of substrate carrier ability. Only the
first sulPsEated Usarrdcar diinch t@ mhe dlv aidniser- g isubdtirst e Wathiddss has to
be tail or | d t .SU rates | S | tion,cn Ltating
active su%glt&rl%trg%rogt & |l§1nte§“tbtlhl iat%l eelsy% Fjlﬁll ;&%T%Sl%%hsg%%e%ﬁogifﬁeﬁo%%zﬁf%tteﬁ%

appar at us sacoardiengrtdo deee iinatentn drodate dn rist 2sulbstacatds riand] ethehas | ust

two of the first Oﬁu strateg%arri%rfs whi ch are | ocated opposite eachot her
with resﬁéifiretsoget VS axd §° i<fe 2t i SwihvEFTg axi & tHE first
substr at e hard e uHtreAldowsde s el kueantirlattie, 1 rslq handl er for
serving on one hand the |load | ock, on the other hand the second substrate

handl er inecEguald anduicart eshiswélstag tst épsrestinl [thien vl lkér veénisddi ment  of
the appargtus aceerding to the i nventian wich my be combid with any of
t he al ready and subsequently addresse enbodi ment s of suc apparatus the
second suistiratgdrandceratcaner isses jsustp-foaut rafl itihey sdecend ssuhsica at e
carriers arranged pairw se opposite each other with respect to the second

axis, i.e h%e YWV %St t-hd eecondtsiigttcat@ | et CPET eby, the

seconq syhstyate ﬂl@ﬂrﬂ'aerre%rp%\ét%% fRle e HRCeSSARY-Jrat %rameqlsg 2§t orage
| ocation for an untreated and a treated substrate to all ow bi-directional

t ranspor ta dhidaitteg sfultshe atrcargporarrdricangenddte, ssute, agn Whessttssr hand,

m ni m zes_the footprint area W thout .reduci t hroughput. . 1 n a.further
enbodi menstuboecrt"%ee 'a&lglaer é:t%ulsrdacsé%)rs |rr?é:et 0 atrhdg%ﬂrn\ggntl%ons,mv‘ﬁlcehd naéjfuﬂ:e

conbi ned aM tdxianyof pheratiendya anghgedsequentdy waddriessegeenbgdi nent s,
the first and second axes as well as the direction_of noveability of the
first sufstrate e&friérSONERAFAS &Ad3f FURTERE VABHGRYL FBaBRBAPIVeEPpI ent,

i e. the fpveabidity £ ofa]0ad hocknal e achiany of,ithe ifiJ stisibstyat e
carriers, are parallel. Especially in conmbination with the specific

| ocat i on tdfe tthe rsersulsg regenibrgddfert B ligaddducis sdu Hyvemeddinmmte | eads to a
hi ghly efficient._and ¢ act averall constructi wherein transfer of
substr at élémg)eet]ﬂlve%n Jtrhefoj‘gngil é”rlst%or?émljfzfr? andBetiéen the first handler and
the load |ock, finally thevacuum treatnent recipient, may be performed with

mi ni mal  XpentitifresTEM y"a Tichi maltiftber® & THE SUBst¥ %t e carri ers needs
to be taidiored ifQfa 1suspReRAiNgly el @ik tsupstriatesin Wher eas, ddie deemai ni ng
substrate carriers may just support the substrate deposited thereon. Only
fixati on soferdrd uisstsr dttes Tore tane 1ddtest iuieslt restner eyt ik scswi t h respect to
centrifugal farces mnmus e provided jn view of the high velocity sw veling
of the r%%peggqtj’lsvee msoﬁfbesf{ rfg)trgpaﬁéirlsdlaesr sSh.OWInn%aY %ﬁlret r?errroggnﬁfddisr?e%th%f t he

appar at usshaceofedi ng sdub dthedenventdien Wi b ragdin amy Hee teari ned with any
of the already and subsequently addressed enbodi ments the_ vacuumtreat nent

reci pi entSU A Sed e isdast? e oS g Ho@atS Sifs 6 Ssykstedttfent station
each. Thus,.,iin,d nigrale COnfd gur atjcondun, | realasnt Statians may b mount ed
to the vacuumtreatnent recipient besides of the | oad | ock addressed

bef ore. Edadlrmofortcheft ridat rmemt ssteattirons icsimores véd,f or0lt reagtiistgrs si ngl e
substrate. The vacuum treatnent recipient further conprises a further
transport arrangenent which is sw vel able about a third axis by nmeans of a
controlled third drive. The further transport arrangenent conprises at

| east three substrate supports equally spaced fromthe sw veling axis of
the further



transport arrangenent. Thus, the at | east three substrate supports are in
fact arranged along a circular | ocus about the addressed third axis. The
substr at eveupponss7are further evenl yzdi stributed in azipeutERRo1dios38e i on
wWith respect to the swiveling axis of the further transport arrangenent,
whi ch neans that radial |oci between theaddressed axis and the respective
substrate supports define for equal angles, in the mninmal configuration of
120. By providing the addressed vacuumtreatnent recipient with the one
bi-directional |oad | ock, substrates are input through the |oad | ock,

t r anspor tvdad bs wese qferittley stud sdlra trep uintdioey tso &t ivmes) ftdre @ arveatarertd .st at i on
and final nl oaded .f.rom_t he recipi ent towards the .transport rangenment
st epwi se.f%ttglr)lst ipr?lsnlé:lcoélntarnoluno ret"allﬁﬂ)lceeopusr h}%rratdcrear?srprolr‘@mgr &grr%ne?riréﬁt and t hus

of overaldn subsib=atre: tey GEESSIrtg Foviey IS itdeSWwelnesteap teent rol of the
first and second substrate handlers. As all the treatnent steps by

t r eat mentS WS tI0%s GRFTHEE 0% e addr dSed WERRISY Yocatitet are of equal
duration,; qiy-0CRSSIANY 3] @RS NI RNGES; Rf ACeRING duratjiens sy e split in
sub- process steps, each perfornmed at one of the treatnment stations. E.g. in
one extramsatiefd sulbstiratte proocesisiasgdheces giltaategs ca prhec essigigattiere whi ch
accords with thr time. the tine _span o supstrate i s exposed one

tr eat ment® BE&ti e6| A \Pe?c,sudrﬁsrtercéle&ne e Oﬁ'eﬁ?yalal R tsrpceeﬁ r?én(:%hset ations
provi ded cafee seleetieth ie egquale rand ttodhe repelat ediequaldey .i sThissedy the
addr essed enbodi nrent a hi,gﬁ%t processing flexibility is reached, neverthel ess
ensuri ng & MYAGREICTHGH pHitht Hrem Sve toverr @I apar atlus and hi gh t hr oughput .

In a variant of the just addressed enbodiment the third axis which is the
swi vel i n§lidh sesoatie taurthitercancapspont o rtdrvgeremd issigsaralticel to the
first axis, i.€. SWi vel axis of t fjrst trat er. Still
in a furth%léqrdleeﬁfbé5 I melrslc}tlM \o{rf%éfphr%ta)éﬁargsa%tolﬂnsqufclcdoragﬁrﬁélé&%?etnﬁee%fhn\a}e%%i on, which
may be caemiisned,wiitd afnya of wd-heahs@adyn daner setbs equent $ ymaddr essed

enbodi ments and variants, there is provided a one-directional conveyor

whi ch i ntéVAt<S 9m% ﬁr@g%&e"te& S5 ¢ =TSP AT EIHE SR Hé second
substrat e pandler,; ctakifg dd8Q BeCUM, dhaledthe  rranspord,arhangement  of

t he apparatus according to the invention is a bi-directional transport

ar r angengrndligr mi.ghthehbes edrr atipatcanrieyr spodsi birel o9 umifoddrcart humd eat ed
substrate _fromthe aone-directiaonal conveyor .and to replace it there by an
al r eady tsrué)ast% 6d uglsatnrdziteer. %%héarrtaeby/e ah% %%Cﬁlwyl%g]f G SIS e Feat ment  of
substr at esnbecones passiHse, Mrereiatd ke rsubksty atres wWn g aaress taransport ed
onedirectional ly becone treated and are treated downstream a position of
subst r at &% P&ndfeie et dré! s1eidil et i onal conveyor and the transport
arrangenment handlers. In one variant of the enbodi nent as just addressed

t he onedifSe@Sdwalt looi@paT tonttéradts viach atie ssec Brid sulRstlrlat e tharmdl er by
means of thir bstr | er. ' I st.ahl j.shing bstrate
support 3%St%wlé)l%nZciéd?%eégbﬁ%omnglr}%ca%r?\%%frb%ggjatt%\g tt & goﬁ%}é cti \S/i(Le111 substrate
hol der arararigeyyentcss carerayecessiarof &8 gw Wl cirlae tnecggdar yuntfrddredsubst rat es
were to be held in suspended position at the addressed conveyor. According

to the praf&ittdhRirertiBh SHEY €97 P et rovi ded 38y AT vacuum

treat mentscapRRr alhs owWiiteh reemprd,ses) atydeasthd1wn Of difae traeum treat nent
appar at us and wherein the addressed one-directional conveyor for each of

t he addr éssed sraciunnate @sneenpgpdrigcus and ines ivdd ke Isiasylleck
one-direct]onal conveyor.. Thersby. and dye Lo the more than one of the

addr essed vactum t reat ment apparatusal ong SGhe “one-di réct i onal conveyor
processi ngividrddal ldHae pevemd angeliy sumproeed Qrranre khand-dye munber  of
overall treatnment stations is risen generically and it becones possible by
equal | y tF&RGTG SSUBSET ated & BsER ¢ daddr essed apparatus to perform

par al | el érﬁ{eocessi ng and thereby to significantly increase throughput. In
one vari GPREE Guss t2 Saddroes’s e et iarlged Waduwm t3e @St lappartat us
accor di ngy;t Lhe J nuentd o afilip sgfb Lon J § prow.ded bet "v‘ﬁ%{l tyo of the
vacuum t reat ment apparatus arranged al ong t he one-directional conveyor,
wherein the substrates treated by a first of the addressed apparatus are
turned upsi de down, allowi ng the other side of the substrates to be treated
in the second, downstream apparatus, thus overall allow ng double-sided
substrate treatnent



The apparatus or enl arged apparatus according to the invention is
especially suited for treating substrates of at |east 200 mm x 200 mm and
is furthewoespawsal’l y suited for highoghroughput nmanuf aeCurEPagoosiigol ar
cells. The invention shall now be further expl ai ned by nmeans of exanpl es
and with the help of figures. The figures show Fig. 1 nost schematically
in a perspective representation, an apparatus according to the present
invention; Fig. 2 schematically, an apparatus according to fig. 1 in top
view for explaining by neans of fig. 2b - fig. 2f a step-by-step control of
t he transpbitesmacangdrant adfl avise dppatatiusexadder diongard ifdrg.for nRigg 3 in
top view, an lentJC)SclIlibrEeCnrt toef ttrré%t%f)e%%rzgusar% car ding to the present invention
incorporacilr‘tl)getxhereln the apparatus a?pexenﬁjll'fied with the help of figs .
1 and 2; Fig. 4 a_part of the aratus_ .accarding.to fig. 3 in
cr oss-secljtii cgh?fl @Wtataisor‘?%p g5 T e a?rué%&r%}%??a?ﬁ?s 8 &Srding to
the presenedtRvenid ot e eEodiTeErlo JRkiing tuseRirdwe fod he
apparatuses as shown in the figures 3 and 4 ; Fig. 6 in a representation in
anal ogy teadyatingf Ha ¢hess embpdigartiercfefcti rents ¢ oai el arlge@ theat nent
apparatus;. Fig. 7.i. p Lve Vi ew, .af rdi.ng to the
pr esent ?jr?veer??'lroeﬁ:talnél%sll %roﬁjg%%dor 'f%ﬁle' g\gpf%%tngjggg:l%g%yﬁgﬁ%oﬁlﬁ% figures 3
and 4 formhaasset tte<taocassettte tsiuhst raat e Hrargideng .t vend 0B g.hesB8&d~or@c a
schematic representation of an apparatus according to the present invention
rﬁp rt;][ee L\%

for different®Suls SRS Tand TAECS iRy W (YT %8 ent  tr eat nent
station confdguwat ineddyifdg.orl tak ApRarat4e ACCUMING R the priegent
invention is perspectively shown, nost schematically and under a generic
appr oach.t rSEsIc gtuds tredte sslvgvin dar darpsited dve theedthdd by g it enor e t han
one vacuymtneat mpnt. Pracesses Wbhis, 8 vacuym recipient 40 ghich is
evacuat abl'e by neans of a vacuum punp arrangement : € vacuum reci pi ent
10 has arfdmtserdsorc owelindne a fang iss asirarowsded thy Hitss faxteerdtert ieowtisch i s
e.g. anbient atnosphere. The vacuum recipient 10 has a pass-through opening
inits topSaliPss 40 Ss st fateRCTRe pass- tHhicodgly Speritigat€ concei ved as
a bi direghifonal il0ad ilRckH havdng anextannfle vajwe phajf Ja.can internal
val ve (not shown in'the representation of fig. 1) as clearly known to the
skil | ed @nd gdrerand aadroad ddodle corpsaantemtrrsa.atTite it eromale waldvespl ate | a
s realized by s substrate sarrier, g which i s provided on a figst .
subst r at € Frandfer” '1'6F a (5anspor £ ar r angenent provi d&d i The ‘ext eri or
e of the tracuwwmddreatarents recigpieent 20 .subte ddoksti substaate handler 1 is
swi vel abl e about a first axis Al, whereby the sw veling novenent is driven
by a fir$t- Yr iNFESF AT 1981 ¢ Mo 915 Catt 2 AT 0IC T ABRCeCSF 1 0Fhe first
substr at l.er, r t first, Substrat | and | b which
are m)unt?set o%tt Pl:ehjea E{%sﬂs%gl%haér% ealrnrd?zf1 iall y%&%ogi%[sge%{)ﬁe‘)aegh others with
respect thattdid rfg,r sinlaxicseAdf dne equsdtnergpaded iforemitshiceeratsitveaxi s Al .
As the firstéﬁubstrate hanqjl r 1.is ontr%l.l ably. switvel d abouct xis A,
sel ecti vélly BHe 1% 1¢ at' FeddttaAWE T st Subst rat € Tedrri 1™ %ind |1 b
becomes posi tyupned-durd egitst rghvidde tthe Lempaydomitacbaef doad lock 5, as
shown in fig. 1 the one first substrate carrier la . Each of the at |east
two firstienassitiest eRear Hher SAy s 1,y ricédldtgredattd®a™ad | ock 5 , may

be noved v I t I i t t: r

conpart ng%%vg%;ﬁg}fst :%gbgdaﬁq%t:%?ggt%gst sea S&%%@ﬁgen;td%%eﬁ%&%%al%ﬁgﬁ% W th
respect ttorddtedextretioah, e fanchtt hus flaweoperdatecks stuhefaext.er nal val ve of the
| oad lock 5 . Because in the enbodinent of fig. 1 the opening of |oad |ock
5 towar ds ltdhe 1exterd ot id 1l Sviith plrarg aMdrh thee eplcare marer easd angy.t Ite fir st
substrate carrier 1 swivels, the first substrate carriers la and |Ib as of
fig. 1 ar®Soveatie tSows S HRES (dmire B eiiatg i Ya 56 reGated paral | el
to first s Wled irerdat contholodr gy @ Angddd:be L0t LENG
controlled via'respective control inputs Cn a and b . The transport
arrangenerft 2@ rfagntsherOlc omphicses rer csecomy Sues tirlatoe inenditert 1210 Shi ch i s
swi vel abl e about a second axis A20 by nmeans of a second controlled drive 2
1 controlled at a



control input C2i. The second substrate handler 2 0 conprises at |east four
second substrate carriers 2 0Oa to 20d . The second substrate carriers 2 Oa
to 2 0d awe 2ewenkye7di stributed in azipgtal direction a wCTIEPR@SpPEINOtO t he
second axis A20 about this axis A20 and are equally spaced therefrom In

t he enbodi nent as shown in fig. 1 the second axis A20 is parallel to the
first axis Ai0 which generically is not nmandatory . Considered along their
respective swiveling trajectory paths the first substrate carriers la and

I b and the second substrate carriers 2 0a to 2 0d are nutually aligned
respecti Vvelgy it streerspesifiurdheR igxample iof tHexdddodiarminoindig. 1

consi der %d iar%adgursectcic%r%OPf tq_J% %ﬁies Ar\el eannd i%%f()eﬁtvvg)enec\éermoc)r%e of the first
subst rat é¢arriers 14 and 1% % a |é)ne Wit hone ot e SE¢ond substrat e
carriers cona &0 iQd it-heettier one rehddie itwn finirtst Subshaia e i ers la
and Ib, according to fig. 1 first carrier is in alignment. with the |oad

| a,
| ock 5 atf dst%abld $Hestt é’rf%estst%élgeﬁfersh%s‘:\}féit\?é ofS ve-AdadSsek 5 . A
the ref ergnces RANE MPCRANIGHLUSOMRLIJhAt iQnany refiefgnce systemis
addressed. The first and the second substrate carriers la, |Ib; 20a - 2
are respécti vél yagdypped 4-ndtn showr sitn efdpgirakt s wilk-hasabstiiatetsei zi ng or
gri ppi ng .and .rel easi ng arrangenents, which arrangenents are controlled if
necessar %edl@éﬁ LU b ercacingsgeqrﬁpﬁgec(?r Sélrpl%ﬁg&ngr’%a el"easiHy
arrangement iiss ddidfieyemtdon conceitted tdependentirdther efdom wwhether at a
respective substrate carrier a substrate will be suspended and thus is to
be |ifted Vit dvelsd lagadinsPrldcce 6f avialy P tate anGiér 9&spect i ve
substr at e, caryicers d he Sypstyate Jray, father e deposidedd hereon. By such
controll eéﬁ%{rgngerrent s which e.g. rrayty}lgje el ect ronagptr@t iecgﬁy aesed,
magnet i cay ywrbasecrdr amnedue rredld zed yubsscuemtc rudkes ratt ca suggpetts ve

substrate carrier a substrate ma e seized froma support or | eased to a
SpROr £ TG AR T e SR S [T D5 CTh TRRAREH Bt | ses a
timng unjido25 e Wiiveh@lHedhe comtdoliledganesisl . .| tpst8eanda2 1 as
well as the (not shown) substrate seizing and releasing units at the first
and/ or s&EoRY s ARRATattelsc fritni épsnateati e eBREFAFPEdSAs WasPaddrésded, the
| oad | oc the v i pi-ent - rei u r eat nent
IS perfori%r%eélf23f itggcgﬁ%g%w&r%'a IEbfll%- dgljp%eccl?{l%gr?; nﬁlho%agﬁoo%&%am%ﬁg%@r@%ns
subst r at eswdare® it tanstenbédshednmsbhehext eheoseeohd bheairatesi 6041 of the
vacuumtreatnment recipient 10 as well as vice versa fromthe interior i to

the exterfidr WA &1dad T F e BFHET ald A89WPFF Bevex8nplifi ed, the

t ranspor tyartangenment, k0Q.dess Lppenat ed iy Jespactie e rsequence control
of the addressed drives and seizing/releasing units as a bi-directional

t r anspor terRaratyeneit- forhsabst chied whbehrare henpéetrelted towards and
nto the vaguymrecipient 19.as vell.as fory sybstrates phigh have been
treated i'n vacuum reci pient 10" Fowalrdrd 4 G517 8 desti na ion, generically
shown at chnveSuah S .- dineecidrenalt s aispost theeomresdpasshbpberbhyilthe
transport arrangenent as generically shown in fig. 1, by which in

conbi nat it%h GBS FEHE BivsdiGYecttbRaPRaBPFFEYtEF FERATFEER 5X°McbhSi der abl e
foot print aneaf the Queral ) apparalds sivsi1saved.oHhiss due 4,0 the fact

t hat one and the sanme transport arrangenment acts as a transport arrangenent
f or bot h,sulrdateed d=zakelto adhauntusdatietessubsiordirese Auspeaitf iX® manner of
time contr.ol ] f the transport arraq:%fe t 100 for bi Adi £Ecti onality shall
now b exXenBiiFIEd With "tE REEEIoT i 0 2800B892F 07| AT e S°05Y5F a step
sequence 3f isubstv-atce handldngiky ddeappay atitpaced dirdgitte@ fig. 1 is

shown. Thereby, the apparatus which is shown perspectively in fig. 1 is
schemat i GAISFSHEM dth Broing 12499 1t56p AHSew,C Whér e\ naressubstdil® lcarrier s
exenplifi ée%sfﬂrlg;. 1 in square shapeare shown in fig. 2a in circular

shape. Fdrther, it has to be noted that substrates UT not yet treated in
vacuum r eci i I r ty f_.hat chi .accardi ng (UT)
and subs?&ggggﬁo#gvﬁ%ﬁge@ggﬁﬁig%t %e%r%elvlaca%%r%%ragg%p%r#%fglggl%e denot ed by
t he ot hersubgre-safe matrehiingy Ehd .tHdrdmgs damtdiemd erbe otredsddativien each
step representation transition of the respective substrates between first
and second substrate carriers la, Ib and 20a



to 20d respectively and between a source and a destination |ocation 7 and
second substrate carriers 20a to 20d as well as between an inside transport
wi t hi n vawoumoesiepi ent 10 (not shownpiyn fig. 1 ) and tIR€TEPRG&I/0SIBGE r at e
carrier la and Ib has al ready been conpleted. Fig. 2a shows the respective
swi veling directions which are assuned for the follow ng step-by-step

di scussion. To fig. 2b: Substrate carrier 20d has been | oaded with an
untreated substrate from source location 7 . Substrate carrier (SC) 20a is
| oaded with an untreated substrate. SC 20b has unl oaded an untreated

subst r at €y eSC1H.54S@ 8 #H¥vaw idered dadédianiftilyvarats eat &d agubstrate from

| oad | ock 15n 1 S%‘u%oscthria sSti l.1 Ioafder hWirt hem% td'i%aetnecd ssuuobs trate. To fig. 2c:
In transistlrggefromt e fid. lf]batoutheefig. 2¢ representation the first
substrat evdmandlrey ik ierswrnveled by 180 samter-eas ddwe second Sulisfuat e
handler 2 0 is kept stationary. SC Ib has unl oaded the untreated substrate
tol oad | etlecrainthe d rraat.ed %!#Qﬁhfi&ﬂﬁa@ﬂe?@ lea chas,rbeany .und eagded tigs SC20b.
Untreated substrates still remain on SC20d and SC20a, whereas SC20c is
still | o&ded WWach @stedst o sulssthite sUbettag.e ZdanNARaT & Caisiaviarg from t he
configuratj an r.din fi e nf j [ ihg to fig.
2d t he fia%lls'%1 su%s%%rtcaitetﬁhﬁf%cﬁﬂé%tl%l%gt\% 6){} 55;:42% i“’g%ge;td %}lesr%t(aé%gf ﬁ]fg second
subst r at esimand era 20 suprewitveelsed days S@3.t eSCb nisgydzdade d Uoramtsodadd ock 5 by

a treated substrate. SCla.is |oaded with an untreated substrate from SC20a.
SC20c hadimPdaded s + Féjgtleﬁasgﬁﬁétﬁﬁaﬁ R djélé”trieﬁatﬁdoﬂ%o%aﬁait@ﬁ 7€ sceod is

still |oaded W thraf untdeatiesh Sét@;iﬁi@e&td&%&rc%a%rﬁ%@ dox igtildd | oaded

with a treated substrate. To fig. 2e: By transiting fromthe configuration
accordi ngdut o Thg.caestio-¢ el Contigiratsdnsdetordiay 1o dnoadedtie first

substr at dl 1 .5 sw. veled 0 er t S tr.ate
handl er %ne%‘%l%s O%raﬁt psjt%é)tscl orr?%rof/t. S%élo;n o,aéi:\MuénIS(;E(D’gcgl)éqciJh t uzjesﬁc%%&eea?l %Zlogl%st rate
to | oad lackrk .tr8GHechasinlreaded aad nedicedicsulftamattd ae8C20A. SC20c has
been | oaded by an untreated substrate from source destination 7 . SC20d is

still | oadef At ARt eatle d U S% T wferesd SEFOH S 992 Gaded

W th a trgated Sukstyatl e [ ifdd.£ AhiMen rldansidd ng femdhe Luf i guration
of fig. 2é to the configuration of fig. 2f the first substrate handler 1 is
kept st atddendrsy ondhvereas dare b eddrd Uit rratce ssartdleerw 1210 ung rvgitesl ed by 90
. SCla is IboS dr%daefsr am IecI)nadEiI %ck 2 Wi tcrcljoar %.r egt ed t%uebslhterX te, d ge% i s | oaded
from SC200 W tH an unt reat ed Sljabsdt’réate. HHas Unl"0aded ™ d treat ed

substr at edsetaw e destli RAHORhE .reSE2RE iive Stunlded eaded-asitda an
untreated, whereas SC20a is still loaded with a treated substrate. As may

be seen, Stq}f@%ﬁqugu%aéﬁé’ e @aWﬁWﬁeg.tozﬁwqqeg.haZ@lldﬁ%ﬁé%d and of
fig. 2d anddig Rf Qntdhe Qtherhand are identdscal 5 I, mghls be seen that
wi t hin one working cycl e consisting of subsequent” swivel step of substrate
handl er Twancrgwds élarstlen of0,s ulhstredtve rfrandioert 20 ,c conve taredtded vsidist rate i s
transferred fromvacuymtreatnent recipient 10 to the transport arrangenent
100 and. GRS RS Gt LS SR & e TArBrE Trdm TRE Y 1 A POV S angenent
100 to tRhecracitmdaeat mRiMsdeaidy emd ¥0.11Ahd heicothest rengh of the transport
arrangenent 100 one untreated substrate is picked up froma source station
7 and onéSi%@mcd sussiSeatd 9 §iddl iveEeédd s wedemticon station 7 . By the
arrangenent as exenplified in fig. 1 there is thus achieved in a highly
smal | f oGty iape agorHlisgweatdron rey Bio dilrectricgralt subsitate tsansport from a
source of, ntreaned substral es dowards and i60.4. yaquum trgatient

recipi ent,”"an rom such vacuum tr eat ment. r eci pi ent towar ds and to a
recepti onwdfegat iforr fwor dda eatlad suesiotates. WHdreaay eyel onititherdf ieggures 1 to

2e it further m ght be seen that the principle as exenplified is not
necessar iy -bGUnd 4% tthe SulsECatds Weidng & Vered 6 Sand it i eved from a

vacuum r egqj;Rixenis Aty A t3,JQRsirde 18R QY respectd ¥a MRIdHCRlreat ing

stations are operated equally and such triple thickness



novenent of the first substrate carriers la or Ib, sinultaneously acting as
the exterior valve of the bi directional load lock 5 . Further, it becones
evi dent twetotowssn vel axes Al and AZ2@ need not necessa&cCiippP2tie/0v8n¢ i cal
and need not necessarily be in parallelism and further it becones evident
that with respect to the | ocation of the vacuumtreatnment recipient 10 the
two substrate handlers 1 and 2 0 m ght be arranged in inverse sequence.
Further, it becones evident that the handler 2 0 which in fact provides for
an internedi ate storage | ocation both for an untreated and for a treated
subst r at e avieghtl shelaresallitasd i theatoly tshéns sfamen tdub staretse tdara icgres and t hat
the first_ handl as well .mght be realized wth re.than two fist
substr at é:hclarrofiogf;é}]heFuratyheerr ,mu%élerreeae@eur?elrllycosepreactteraf)ts%bss ¥ er not
mandat or y tehatinconsitdered iThwagzi mittal tdig egideamtaid lnddardihg tiche
substrate carriers as provided at both substrate handlers 1 and 2 0 are
equal |y difst AISFEEE TS THOGhtS B thadts i Buried cueraimE twiiceh Jfoul d onl y
necessi t Y6 FHHRRCH i\ 160Nl 1Al diffrent |y 15i4Rd (SWMGldNY SIRRS.

Nevert hel'ess and with an eye on one object of the present invention, namely
to provi decasugptiiviiglddy igneiub-frowtgersissts, dfi glerutehr qugtep wtunedciyum thheat nent
apparatus, the follow ng prevails : . Providi ng the input/output of

SDbat rau 0 SAR AROR TGS, S PPt AR DU s SO g, 1

, Whi ch meanswahputt.0p tsWaaee ofe the anetm raci pienrtl 11 and prievied ng a
vertical transfer novenent and novenent of the external |oad | ock valve

si gni fi caftd yP¥HEdY iaCaess aifd 15ang sftHé!lSs (st raced itifat tHe t r eat ment
apparatu - h t jryst it 0 r_}gg} er within

t he reci ;ﬁ.eecﬁlt%l%g&’ %o%g%lﬁ/; V{L?eﬁ f#lrsestet;%ue%gﬁngt eO é:n I grr%l Wi %Iﬁ: only two
subst r at ermgamgeeresit] & Cand thi rmecessirteatigs eorl .y Sus tafatidsese acarafi er s bei ng
tailored to additionally act, as an external I%ad | ock valve far load |ock 5

Furt hérsr s BnlY S S Th SIS o (965 i¥a Pand 196 56 SR6viided Yat t he

first subst hafre hangl 0ol x 200 Yot Wa 1RGUINIRIMBRMES WSt Aedur@vitded o |ift
and to hold substrates against the force of gravity. Conceiving the second

subst r at @URed @t X 13 aRmeR thétt afgra s Hen flowd substicat 8 ¢arer i e&nsur es
the inter | ate r I i f j yst f t untr.eat a of the
{roat od SToot o CE A Mranss e Foalhn B AP R Pt er.
Provi di nghoire itrthan d.he addrees sedinfodur. Substatatod icarimoens G tim20d wi | |
not inpraove throughput, but will - especially for |arge substrates -

si gni fi cart 197 A oGt Sarda A C RELTSE 1y t ‘s&Guéndd 1ot t he two
handl ers,; gGRnsigdered.fir oMt he vegmMddealdent iresi Riartrs1¢,,as shown in
fig. 1, mnimzes, as was addressed above, the nunber of substrate

carri er s aer fyermdddi tsignadlinge st dinlcoresthednd s pised 5S¢ 13/t ¢ -a8ct as  ext er nal
| oad | ock .val ves. Ther eby, t s bstr.atePQ%ndl er wth re.than i.

substr at lc"%rmral eern}%éqcﬁ%d{icé}r?gl ry r%alcé:v\l/svef or si(gsr]ﬂuftltcearn n@i'n&ﬁaf%lrgfaﬁ%on of
subst r at e haltdi rgnreglinprento fUEaRy .t e substiratiercgar s, 1 hecause t he
substrates will be just deposited on top of the addressed carriers. The

equal di st} ButiTo RO THE S st rRE SHTT &% Aot %t Het ' rlésisect ve

swi vel i ng:paths, 1ix®r a4 ruhakliyn sigiddicantdy, siimpl idies qoptrol of the
swiveling drives 9’and 2 1 and the mutual arrangenent of the handlers and
t he vacuuritokestsrermtt rtée (Fiehtd whivetr . $lialbs ¢ healamdb dfdometrite 2ar r angenent  as
shown in fig. for the sw veli axes A.i _and A2 hus,, it .m_ght be seen
that ¢ he “GHESR TRt 5 SEh h i OF 15615 Pof g Yopt i zed wi th
respect tigeasy suast:raties pdldingd,hitghi eughputi grd stslds iftaetpri nt .
Fig. 3 shows in top view and sinplified a today preferred vacuum treat nent

appar at us %ceordifig Ato e itV ilow,S et & THEt FanspEPE AFr angement 100
i n_cooperatiQn Wiyt 13 ¥acuumd,r eat neny, {,ech piant: 10s assghowpi iy gig. 1 are
exploited. Fig. 4 shows a cross-sectional representation along ITne IV - |V
of fig. 3inoMict houtt drandimerce2Ging tdtiap svacuumsuestprentocidid here 1 s

provi ded as seen jn fig. 4 a _transport arrangenent 30 which .is sw velable
Bbout & GEPET Sk E AT HrarSRor e Fang et ™50 1€ tdriVert 5 or 113

swi vel novenent by a drive 32 with a control input



C32 . As seen fromfig. 4 in conbination with fig. 3 in this specific
enbodi nent the transport arrangenent 30 carries along its periphery six
substr at ewoanrwss734 for substrates 36. On top of the vatmexomosatnent
reci pient 10there are provided six stations, five of which, 38a to 38e,
bei ng surface treatnent stations for the substrates 36, one thereof being
the bi-directional |oad |lock station 35 in analogy to load lock 5 of fig. 1
The surface treatnent stations 38a to 38e may all be realized for
different substrate processings or a nunber of these treatnents stations
may be c@ri@@irvle/d Kfeort capgal tﬁﬁmemmwmmm%nemeqme@e
stations . onct |ve%. e%%% §§g§¥r%&§3%g£;ace Q99e55|ng Such
treat ment™ s ttlons nay be St i°0ne SUrface T éatnent, e. g.
sputterlmgmﬁﬁathn$u&q®c@eactive or non-reactive sputtering, thereby
especially magnetron sputtering, nmay be stations for arc evaporation
coating, again reactive or non-reactive, may further be treatnent stations
for CVD, thereby especially for plasma-enhanced CVD, may further be etching
stations, heating or cooling stations, etc. As especially seen in fig. 4
the respective substrate carriers 34 reside within inner val ve nenbers, one
t hereof, 40c, being shown in fig. 4 . In positions registering with the
positions of the treatnment stations 38a to 38e as well as with the position
of load lock 35, there are provided, nmounted to the bottomwall 42 of the
vacuum treat ment recipient 10, cylinder/piston arrangenents, respectively
44a to 44e and 4435 . By neans of the cylinder/piston arrangenents 44, in
fact doubl e-pi ston arrangenents, the substrate carriers 34 and the val ve
menbers 40 may be |ifted and retracted i ndependently. Thus and with an eye
on fig. 4, by the cylinder/piston arrangenent 44C the substrate carrier
34may be lifted into treatnent position for substrate 36 wthin treatnent
station 38C. Sinultaneously, if needed, the processing space within the
treatment station 3 8Cis sealed fromthe remaining interior i of the
vacuum treatment recipient 10 by neans of lifting the valve nmenber 40c
towards and onto wall 48 of the vacuumtreatnent recipient 10. |If desired
for specific substrate treatnent at specific treatnent stations and as
exenplified for the treatnent station 38Cin fig. 4, there is further
provided a controlled rotary drive 4 6C by neans of which, once the
respective substrate carrier 34 is brought into registering position with a
treatnment station 38, the substrate carrier 34 is rotated in its treatnment
position e.g. to establish uniformtreatnent along the surface of the
substrate. Thus, in operation the transport arrangenent 30 is stepw se
rotated by respective angular steps b as shown in fig. 3 so that after each
angul ar sw veling step one of the valve nenber 40 and substrate carriers 34
is in registering position with one of the treatnent stations 38 and | oad
|l ock 35. Then in the registering positions, seal-off of the treatnment or
processi ng atnosphere fromthe inside i of the vacuumtreatnment recipient
10 is established by lifting the val ve nmenber 40 towards and onto the inner
surface of the top wall 48 of the vacuumtreatnent recipient 10, thereby
the substrate carriers 34 are lifted in respective processing positions
within the treatnment stations 38. Lifting of the substrate carriers 34 on
one hand and of valve nenbers 40 on the other hand is
perfornmedsubstantially sinultaneously at each of the treatnent stations .
That val ve nenber 40 which registers with the load |lock 35 acts as the
inside |oad | ock valve. The substrate handler 1 with swveling drive 9 is
conceived as was explained in context with fig. 1 . Thereby, the drives Ila
and Ilb as shown in fig. 1 are realized by respective cylinder/piston
drives Ila ' and lib" A load | ock vacuum punp 48 is operationally connected
to the |l oad | ock conmpartnment of the load | ock 35. Further and as nay be
seen fromfig. 3 the second substrate handler 2 0 is conceived as was
exenplified nore schematically in the figures 1 to 2f . As may be seen from
figures 2b to 2f occurrence of step forwards novenent of the transport
arrangenent 30 and occurrence of 180 swiveling steps of the first substrate
handl er 1 are in synchronism but phase shifted by half a



step repetition period. Thus, the step control clock for the transport
arrangenent 30 whi ch depends fromthe respective processing durations at

t he treatwenoimtadsrons 38, governs theosw veling cl ock fPomr/Hrandiossi4d . For
each of the processing or treatnment steps perfornmed at the treatnent
stations 38a to 38e an equal duration is established which accords with the
duration which is necessitated to renove a treated substrate fromthe
transport arrangenent 30 onto one of the substrate carriers la or |Ib of
first substrate handler 1 and additionally to apply fromthe respective
substrat €l@dmsi:er 1b or la ofhandler 1 a yet untreated substrate via the

| oad | ock 35 to the substrate transport arrangenent 30. As may be seen from
fig. 3 there A gaamuherr gatoendedippartsitng substriatiechandl er 50 in a specific
enbodi ment of the apparatus according to the invention. This third
substrate hand ers &m agaidt nddch anieyeen figuresh 4iaLfs 10perates as
source and destination |ocation 7 . according to the addressed figures
2b to 2f at tHIASH d@dt ket veerhére lingiidsaded @f wthceaweed st r@t®e from
such | ocation r ived .a t t: t.rate there J rhyt hm at

whi ch first sua%lsofl%g%teeefﬁigjnrdl%r) f%gsﬁdd]%gsr%su slte?l;tt e(slfbejt’hgaﬁgrlg]%é’jro{go i's
operated at tHedcan®)steprediting lamgxtleack las/dlhve flrsstigubst rat e handl er
1 . Third substrate handler 50 thus renoves froma ragzioective one of the

substrate car AErEFEEE (FEHNET SUBSIPRETSENE aplSes 9 ahe e an
untreated subsiyate.i rheddhiirgd substrat e handser H0 8 s vel ed about an
axis A50 , preferably arranged parallel to the axes Al, A20 , A30 and is
concei ved as a&nnsocamartaridteiedm sanal cpynaes ttee ts @iest rtdtee deaedirglerl . The
controll ed swi veling, drive, for..the t.hird substratg handler 50 js addressed
by reference r?ufrer1ost=§jrl%521nlsnl |g(.l)3 vﬁatlhd clc?n O{rJo OCllknp t) P9 AS Ct?r%v%éjfrj shown
in fig. 3 therss ias qiroMirded ianenedid=er tlicanal f cronneydrald angersidr 54 with
inline substrate support areas 56. The one-directional conveyor 54 is

st epwi se novedSFHERr ¢85 SHEM By tHe 2&G R 2XETrdt \Henever a
substrate carrier 50a or 50b of the third substrate handl er 50 registers

W th one ofet ke tsustocatte agaranicenms20al 100 )20a ¢fa itthee xdegand s@dsticat e

handl er 20, the of.her ane aof the two suhbstrat arriers 50a,. 50b

Fegi st er sw t h TondUgE A e DSt 1Al BUPEarts ST Tgo & & oy 54, 1 n
this position mmrurdaieatied subsik atss amd \Woigfir<amdEln on a substrate
support 5 6 is gripped by one of the substrate carriers 50a or 50b and
subsequently, after; &89 swineling stepiefr the tdhiind 1suhst rateichandl er 50,
a treated substrate is rel eased and placed on the substrate support 5 6

whi ch has just beerfifrsgedxiBy @neky meepsoPft heconérdiliedt fonak carrier 54
the treated substrate js ved jn synchr.onj s i th.transpart_ .arrangenent
30. Wth respect to the c(o ceapoi o%r?ncyg)fr]t@ﬁen%t kﬁ@rgﬂesal%sttrwgtelﬁasﬁdl er 50 with
respect to geonetrisuatangeneitriefrd t L aXie Abhand apadavdamed handl er
etc. the sane advantages are achieved as were already addressed in context
with the specific adandedeit B 5ifst rsubstrate handler 1 . The substrate
carriers 50a and 50b of the third substrate handl er 50 are equi pped with

substrate grippi ng arEAses! &3 1HEs ST at’d ) c driiverisitlite st r at es
are to be held in suspended pasi t(iAc%n) @9 perfectty clear to the skilled
artisan principally it 1s possible’to deliver treated substrates to a
conveyor in anal ogydnt rednvey alris4 of2 If)i gind3 cangbrtics iapplay Urtarseat ed

substrates from such conveyor_ directly to and from.the secaond bstrate
handl er 20. Nevert Hél'"gsSEGRHE PSSt (ﬂ&arcrdﬁcregpt(za{)?’épgiw%mcﬁi%é conbi ned

with the |oad | ocken dprRfaitiRe srEEMATSatyEy JLOmRi et s10has; t he
advant age that upon the nulti-substrate carrier conveyor 54 substrates may

just be deposited. ;The appaiatyls as ishown especiralladd dd,9-135 possibly
with different types of third substrate handler 50 as will beaddressed
| ater, allows utnosteificexitive ldoncdptaren frersororte vediypliex cggbst rat e

treatment apparatus. I.n.the i\me s .shown _in fig. 5.substrates are to
be treated on bot h Pirfaces. (%rTbeo&?iB soro%t ftiz%lresltr 5565?%1%&6(?3” *according to the
enbodi ment of fig. 3 is provided along the one-directional conveyor 54. As
exenplified by the five hatched treatnent stations at the apparatus 60a the
front surface of the substrates is treated by five equal or different
processing or treatnent steps. After the one side treated substrates are
re-deposited by the third substrate



handl er 50 on the conveyor 54 they are stepw se noved forwards towards a
flip station 58. At this flip station 58 the substrates are flipped so that
their yetwonoreeas®sd surface i s pointipg upwards. The fl PopER2@VAE3140
substrates are then transported to a second apparatus 60b conceived as was
explained in context with fig. 3 . There the backside of the substrates is
treated. As such backside treatnent may e.g. necessitate only one surface
treatment or processing step at the apparatus 60b and as shown by
respective hatching, only one of the treatnent stations is operative or
only one of such t rtedtiasitorst ateitdyss diss care alfl smiuvhtfedstThelsistticat es with

surface treated backsi de are r.edepasited upon the canveyor 54, so that
downst r eam appar at (61605 "CUBSTT 5t 69 576 STopm S8 FAnSHart &F Weh are

treated on both, froamstswdacaandhgcksurdtace. @ eariy fAndtstill with an
eye on the enbodinment of fig. 5 one and the sanme surface of the substrate
may be treated by tBERRYERAHSrPTroEESsiHrg &t e ITrahel iy lofSadshareattus 60a
plus of apparatus 6Qp W tfjaut providing the flipping station 58.Fig. 6
shows a further exanple of flexibly conbining apparatus according to the
present invention tg .npr l.ti- ratus -ar rrang ts. Wth the
enbodi nent of fig. S%lgr%r%gln@ﬁlg%ge@éﬁéngf%%%alse%st(rlgjt’elgﬂi ?%S?PZM i shed,

whi ch | eads to doubddvadp ltche dvtarralsglzput fatont e iautvaututend =@ timeoft conveyor

54. In a first apparatus 60c according to the inventiaon every second

wor kpi ece support 5% BT Tonviyor SIS € G ARCed S b dRb et
substrate, and a treated subgidatied sHie-arpHiedtied he wels enpti ed

wor kpi ece support 56. To do so the conveyor 54 is stepw se advanced by an
extent accordi ng tollthido lsiibsediE@tebyuFSITEng SIHHFeAtsi ve8.Y éacll time an

untreat ed substrat en r aced by a substrate having been treated in
appar at us 60c. Ups?er%%%n%elsgfca&ﬁ%'appar atus 60d identical to apparatus 60c

is provided al ong the conveyor. 54. The spacin f the t .appar atus 60c and
60”1 o edvant] SHEH 00 TRACTRG Serard Appar A et e A e d

subst r at e;thanrdlrers50d reg@i steixs M,t B3N Hunt reateed isupsigaatie.pn the conveyor
54 when the first apparatus 60c with its third substrate handl er 50c

regi st er § O G IS%C{)I‘?X&@Wrr AtiEd dibstacat e ont e tEhveytr 4.1 The

appar at ugp H0d s dihusloaded.in BALLE. Ladihe appanahus 60c with an
untreated substrate fromthe substrate carrier 54 and respectively
re-appli a.tre str ack tg .t just_ fye trat.e, support 56
si mul tang%uslTipewi %arrs)a%arsatoﬁfts%fg%c OgFoicﬁflEngs. 1Asort hZLS gglne\sfleé?%lr Sgii%l s advanced
at doubl e ispeedddie reittep tiarofl dr e@t)ed suthsitycat esvato fEeutid & idaubl ed due to
the addressed parallel processing. Instead of concejving the overall

appar at usS ¥t IS5 SIS e haid] ity admd ey domvdy i Sy o ative
respecti %%Hﬁfl\é%y(%{p%o‘%‘it%s &xeMdd.eq v theddgures 3iq Fiand G.singl e
substrates, in a further enbodi ment substraté handling is perfornmed in a
cassette-tfo)cassette technique. According to fig. 7 and with an eye e.g. on
fig. 3 there is provided instead of a single-substrate transport conveyor
54 a casdget t tter apgporatt 1o meeyord i54a twhemrel o fi ndteead adfmssilnglce waf er
supports 6 cassette or rrrjgjgazi ng]ﬁsar%p rts .56a are provi Ful | cassettes
a

d.
wi th unt restéd s et &EL 4 958 1§65 &R St %epise Yowar ds
unl oad pesiitd e st tcassetde Wwidhy utoeates sulst,ratoes i s unl oaded by
means of a pivot robot 58 onto the second substrate handl er 20 and treated
subst r at &5 r@FahIFgdded Fo QR tse Cord: SRS atid th&vditect2 1@ &%dd oaded i n
a next upst et.t e, by handl er 58. Stepw se forwards novenent of the
conveyorggﬁgﬁﬁgkbn%i %%?%brned after that a cassette with untreated
substr at i s.emptied and, cordi ngly, .the _next upstreamcasseite is ful
with the%iesg&ﬁj%ﬁ?%ﬁ? Ser i§:?¥%éﬁg §hH§iEagéég’dﬁgﬁﬁ%}%asal&
casset t e-ftia-sgasse! e Jvandldng rghtdialesa ibe par hered Mityh e eyiel e. g. on
fig. 3 by nmeans of a two-arnmed handl er 50, thereby noving the conveyor 54a
wi th casdetids SBISH dvd Bk T¢ SBsediret1dy &Pt yaoite VoaddBtte with
untreat eq ,substs gt 63 and fid 1J.ng J-he upst ream nei ghboring cassette with
treated substrates. The apparatus according to the present invention is
especially tailored today to treat substrates as silicon wafers for sol ar
cell production. Thereby and with an eye e.g. on fig. 5 for depositing a
| ayer which has triple thickness of subsequent |ayers, three subsequent
treating stations are operated equally and such triple thicknesslayer is
deposited in fact by subsequently depositing one



third of the layer in three equally operated subsequent treating stations.
Thus, with the apparatus according to the present invention substrate
surface tweanmenssmay be performed highly flexibly, wherebEPadio/ 53120
treatment steps are subdivided in sub-processes of equal tine duration. The
addressed apparatus has a mninmumfootprint at optim zed throughput. It has
to be noted that all handling facilities are easily accessible from outside
t he vacuum treatnment recipient, obviously with the exception of the
transport arrangenent 30 within such recipient. Substrates e.g. of circular
or squar e -dedihgn trep tewsitl pore natest ed cespEdicaltioy caofe mdr échan 200 x 200
. early and wiilh espect Lo dhe nunber, of. treatient stations as of 38
of fig. é‘t e Turber of Such treatnent stations naﬁ”be mor e “or 1ess than
five as showrdst fuwg nmdas iay examien By @stalrishinrgtpraacessing in six
treatnment stations 38 according to fig. 8a a thick layer of SiN.H may be

deposi tgc?ac?rlil S5 ST ARG S 15y 1Y g adise tsia_r%éjs Wa’r?éwé[hﬁdqeaitéffé‘rt

deposi ti o, i§,i%n O¥ pliasie-ephancad, OWD Q- digactdive RV (sputtering) .
According to the enbodi ment of fig. 8b a relatively thin layer of SINNHis
deposi t ed rarechagpem ts UcH) )r elvatviadelbl e Ribputayertha fdurathier (Zayerbof SiN with

approximately five tines tllglie hi ckness .of the . SN H |ayer. Wth the

ehbod: Mot S Sthamat T EaiTy Shovn Th T1ge 86 it S Pk GG Thi n | ayer
of Si N Hdrs depesirded,3 thesvniiue diadhiaghare gepaesitdoonumaiteata rel ati vel y
thick layer of ZnS-SiO 2 followed by a relativel %Sthi ck layer of SIQ2 in 4

subst eps SUPEBdiSvi diNg SSuidlle wRacay gt e6ich ¢ Fsittéh €53t ¢ 'subst eps bei ng

per for Med2LASeqentl i Al SUbS equent: L eALIRAL 3 ahions.darl@arly per f or med
taking into consideration the respective treatnment rate of the addressed

pr ocessessaiporntitihel sust raatde wurrfeace .s@igl msiminly .unA tvadomimdlneat nent
apparatus c risin a_vacuumtreatnent recipient (10) conprising a | oad

| ock (5) Ct%]t%elﬁ zfr‘?qidnstih&erdtji%?lgfe'sai d recipient (10) and exterior (e) of
said recipient (10), said load | ock (5) conprising an external valve (Ia,

I b) arrangenent® BeRAEIT S ComsdTent° fofc 1S 9/ 03t 9T6eR &iTd S &ifd Wkt eri or

(e) and aniintier nalrvalave &y rangementsbetween said conpartnment and the
remai nder of said inside (i) , said load | ock (5) being conceived as a

bi - di rectd ongly d oad, 1,06k £ ofe sybstyate tiransf er, bet said interior (i)
and said exterior eEB ; a transport arrangenent ('100; In said exterior (e)
for bi-digeagtrnienald v toremsporadtng rsubstoratee® rt olel) dsi reved sfatomas adid H oad

| ock (5) and c rising: - a first substrate handler (1) sw vel able about a
First axiS AT Ty TS 6F & CORERET et 1 ot e (o) it earfor | si ng at
| east twoAfddislr syhstrate carriers (la, Ib) equally spaced fromsaid first
axis (A1), - a second substrate handler (20) sw vel abl e about a second
axis (A 2p ) Y neRans Lhu 2 xecand e ent reld.ed drdue (ZH-and Gamdisi ng at

| east four second substrate carriers (20a, 20b, 20c, 20d) being equally
spaced froomvsaiad sedond radarmqts 2o th ;saidsaeddfid stukaidada daseteamd
substrate rriers being nutually aligned respectively in one position
(PI'/20) o(fZ%shéjlyr mreeasmpsecotgfi ve tglvﬁr\f%Islurll)gstgrraajdaeec%éarnﬁ;?art'hs as one of said first
substrate carrijers being aligned with one of said second substrate

carrier s‘,elot'hep’@t [F&Y" 2519 EhiVE TS - STt At §00aA s BEINHY A% idd with

sai d | oad da@6K tiR) ;o s3ald fddsin sulsithate cddrelisid lascd)ileing novabl e
towards and from said vacuumtreatnent recipient (10) once aligned with

sai d | oad®Tlcock (BB rfespect iad@nchised & oita6lilnas tdrangds qerveyds-b) ,

t hereby form ng respectively said external valve. 2 . A vacuum treatnent
appar at ustlaccditdi g ltegragdcaivmchium Wwheregine rgaiagpdeoad UsockE (3,2136)Lthas a
serving o %nirnl stowar %Iisai (%a%xtoenr ib%rtwvéhei chl: i S oIfoc%tie viarcljuafml[ op side wall
portion Of 'Said Vacdum treatment r ecipient (10" 34T TRE GpPar at us of one
of cl ai Mg rkadineht, appeneitusairddigest Suhst ratiel kardlardch)i genmpri ses two
of said first substrate carriers (la, Ib) located at said first substrate
handl er SPPOSINE d&th TR ISR TESPES To il Figr st rpgtsonal

conveyor upside down.



(A1l). 4 . The apparatus according to one of the clains 1 to 3, wherein
sai d second substrate handl er conprises four of said second substrate
carriers WwoQai0/@8®; 20c, 2Cd) arrangedzpai rwi se opposit eCeapkoioiobano wi t h
respect to said second axis (A 20 ) 5 . The apparatus of one of clains 1 to
4 ., wherein said first and second axes and direction of novability of said
first substrate carriers towards and from said vacuum treatnent recipient
are parallel.6 . The treatnent apparatus according to one of the clains 1
to 5, wherein said vacuumtreatnent recipient conprises at |east two
mount i ng UZocatisens & dhea vaceatmene adtmanitorppreach UYsoraagoeatiing te sinegl e
substrate i d vacuum.treaf nent i pient. further conprisin further
transporfﬁhigghééﬁﬁns &36) sﬁ??éﬁggléparbﬁf%f RiT %%2%5%@&%%@% by neans
of a conta@ldred dhiaddtodidive; tsaichd W hefe tglansponto arr angermnt ( 30)
conprising at |east three substrate supports (34) equally spaced fromsaid
third axitSeatd evemBptdiasas vt éd irass mitlam™iy ¢y & -with respect to
said third axis and wherein said timng unit timngly controls said third
drive. 7 L3.Thé&sa &dt et aapsarediurs asicadldding 60, aitvercdi wlgdinf thiTd axis is
arallel to i.d first | S. .._Th r.a. f f- ¢l ai . to 7,
?urther éghﬁﬁ?ggﬁbEgﬁgﬁﬁé |F§%FF§%§% %%ﬁ%ﬁ?%?ﬁ%gﬁﬁQ?ﬁi&?%%??%gﬁﬁ%tS respect
t 0 subst rat et nansqpor tmastts caird rsecend rsuldtirsat e handler (20) . 9 . The
apparatus of claim8 , wherein said one-directional conveyor (54) interacts
wi th said second substrate handl er (20) by nmeans of a third substrate
handl er. 10. An enl arged vacuum treat nent apparatus conprising at |east two
of said vacuum treatnment apparatus according to one of clainms 8 or 9 al ong
sai d one-directional conveyor. 11. The enl arged vacuum treat nent apparatus
of claim 10 conmprising a flip station between two of said vacuum treat nment
appar atus arranged al ong said one-directional conveyor for turning
substrates on said one-directional conveyor upside down.12. Use of the
vacuum treat ment apparatus according to one of the clains 1 - 9 or of the
enl arged vacuum treat nent apparatus according to one of the clainms 10 or 11
for treating substrates of at |east 200 mm x 200 mm 13. Use of the
apparatus according to one of clains 1 - 9 or of the enlarged apparatus
according to one of the clainms 10 or 11 for manufacturing solar cells.



