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pharmaceutical conposition for use in the treatnent of acute pain such as
br eakt hr ough pai'n by neans of a non-invasive adm nistration of fentanyl or
a pharmaceutically acceptable salt thereof, said conposition being such
that at |east 70 ug of fentanyl is delfvered in a dosage unit. The nethod
conprises adm nistration of a treatnent dosage sufficient to treat the
acute pai IFENTANYLIGOMPOSINEN EOR MAd QN S to intravenous
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t he i nventkiEhDr@F INVENTIONR phar maceutical kit conprising a treatnent dosage
of fentanyl for nasal adm nistration for treatnent of acute pain together
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room sett KPROUND QB JHECDIVENTION sedation prior to a di agnostic or

t herapeutic procedure in other nonitored anaesthesia care settings in the
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Ani mal- data (rabbits) showed rapid occurring absorption by use of the nasal
route. The nasal route would therefore be suitable for use in gafi BRCSB04
requiring rapid relief of severe 30 pain. General advantages of nasal
application aimng at systemc effect are ease of self admnistration,
supporting a heal th-econom c argunent and the self-care concept. In
addition, first pass liver netabolis2 and gastro-intestinal netabolismis
avoi ded. Intravenously, doses of 50 to 150 pu/kg are indicated for
anaest hggindrhdl doRES HRE mef E5hmon 3idERBSofHASBRING lanaGite? oplfY bplpdsidsar e
effective as a pre-nedication and adjunct to ~ 0 =7 r~ C 2004 regional
anaest heP aauessh vPRBAscansipatinem dasiessi ¥ eanfusion: delpranceiangralyl hour f or ‘_
24 hour syNaRoRGRA z&{d-@%gjé@_ MIEHRTRMIrAy e BRRLIRAN Hdrd SN Weskid o t hout
signi ficant Pespl ratory depression in patients who underwent hysterectony.
5 Tr ansddbanpparsaidberedn glofanctigiretis efigot. [y mouth, svepting, deydd JushitS.exceedi ng
25 ug/diry it BRI Belipftdtons Ao SRTISFEAERN, FpkiRMha, Ghdtibairesh S :
mar keté;d\’ézliré&f’[e)ﬁé;ognyl O@al?et _Cc)mashd A%t_i g. fentanyl !ﬁjggenge/sucker (fentanyl
Or al et) ¢handesetmeed,hallecingiong/ ap pinsis sisereey. Thegp afectsdendig ecgugnokeo
i nduce agxhabysh AR ol i N BN dnflfin BRALMiRbG Jeabieent S.
Adul t d05|_nrgb%l?'¢_%ﬁtﬂglﬁy' (S’Baﬁettaagd@?%%/g&g,{wm g r:axi_rr_u.m dose of 400 ug.
Doses of partRajsébintragrapiabipres s Decuisan BemePalipnty. Musca taiditubds kedfcer pain
range fr : hepd Bi.dd b Rildr SokB8uAMg. From
this ini %%gﬁ&%goglgvﬂ@g‘?qrgg?sgéﬁ%Pgﬁ%@ccﬁ%ggﬁé{ %ﬂﬁéﬁrﬁgé@ﬁaan@ trhg gos age not
chang#@ lbdm fefl to theirpiusent reaches a dose that provides 15 adequate
anal gesia using a single Actiq dosage unit per break-through cancer pain
epi sode. The administration of 3 m of fentanyl citrate 500 pg/nL (318
wg/ mL f edhlieyholphine) fentanyhisreporieat nad o oigseedigficant bistamipe ealeatiengransient
post operat | Ind., ) i . m%’y I f
surgi cal ox%g%ﬁlggﬁf%%@é%@ngg% g?@@?}st%BQ.ﬁ@Fég@%ﬁ%ﬂ@gh e g%énegﬁa{d? rably
from 5 t ocd anil maygsquithadministration bf musdla rdaxants; cauiicn ismdivised ingratientsd
I abour, .1 nt.ensi refore is generally not recormmended (1). Fentanyl
produégswgﬁgfsyae{sﬁegggqrgn‘agt i mredi ately follow ng intravenous adm nistration
25 whereas in | ozenge/ sucker delivery and oral transnmucosal adm nistration,
onset is n_wWi thi ) . ' M j j and -
oxer et e TS RED Pl BTt Ry [SIhARICrel PufEL PR h Bced G008 thy ¥EEry
drug). Thenthate§, 4d haxessarydneiiagtiveiis ti retiefoftpostoperatiee pamyeandreascel . In
di stributi.on. balf,Jlif : ' " t ' SUVVARY OF
THE | NVE %ﬁp%edrﬁu‘\ygﬁt% %%%Q?&Jng%ééﬁ?‘%aaﬁ%&fe S@%ﬂﬁg‘ﬁ'}tn%{)ﬁ%g(géga tIae of
del i v@di pedatermirfesicbienal dbs mimftemn 35 equi val ent of fentanyl through
transnucosal delivery. Intravenous adm nistration of ..D'~G: ~ L-
f~SUt 4 fentanyl has nunerous pragmatic di sadvantages conpared to
t r ansnuc tretminasaldetivary ohlowoconesninatidns andiew dosenof femtapydiasean parformed.
concentratj ' gela ' f S}g@ S
depr essi g’lrﬁmg‘%}ﬁﬁ\g@hggggpg%%sgﬁé}}eg%gb%gﬂﬁomvg\rﬁ,&%g lt'rz%v'i%géufze _mlbrqfst ration: .
has one depessiataastcajed with highwlosest Demand-adepted tifratiorawvps aensidereditfoiithar y
adm nigt catiqn_of, fent anyl | tels | Ie- t-.0f -act] he
"t azen i BRI BRnd e HiRr HOE SHLOR 0. YIRE, roBhaRE ey b &
conposi t icomposition of . 80mpghk of Entanyl whs admdisteredosage units by the pain
sufferer in a "titration" nmethod wherein the sufferer self adm nistrates as
many dosage units as required to obtain the alleviation of pain, often
requi ri ngnimél datrabisits) ehéoveas rapkhecauaireeapsonstionddy uskiof the nasahtdubnThe
&adm ni st rn%%él%ut'eswo%ld therefore be suitable for use in patients requiring rapid relief of severe

30 pain. General advantages of nasal application aiming at systemic effect are ease of self-

administration, supporting a health-economic argument and the self-care concept. In

addition, first pass liver metabolism and gastro-intestinal metabolism is avoided.

Intravenously, doses of 50 to 150 pg/kg are indicated for anaesthesia in cardiac surgery

35 whereas doses of 50 to 100 pg IM are effective as a pre-medication and adjunct to




10 relatively long tinme-to-onset-of action during which the su‘fgrrﬁ_{r q
continues to experience pain, often acute pain. The present inVest" ‘gatgﬂﬂ']!%
have devel oped a conposition which adnm nisters by fransnucosal delivery an
effective dosage of an equivalent of fentanyl to alleviate the pain with a
time-to-onset-of-action conparable to that of intravenous adm nistration,
notably after a single adm nistrationsof said conposition. 15 A first
aspect of the present invention therefore relates fo a pharnmaceuti cal

conpositi iGTBR AL . | t hereof . .in sui,t abl e, sql vent at
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f ent anyl , resonsaérdedt{lereof, in a suitable solvent, having a concentration
equi valent to about 0.4 to 75 nglnL of fentanyl. The use of a conposition
conprising fentanyl, or salts thereof, for the preparation of a nedi canent

for the tCraltramstuobsa) femanyh citratais Walrketb@ be fahtsil OrdBe SR RdheCRARINFES a
30 concentrati q,n ?(gui %eqt to about 0.4 to 75 | ML of fent ang[, erein
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aspect 10f irdisatednoanducebnxdhsRIEId atRligesil HoP th seth¥§Tor fLeiARP
co

. . ; nfl Alfe agent
s an inportant feature of the nedicanent, the Use of a ositron
_ conpri si n§opEa Phiegptapybraleitis Stgdiewith apaximie dsesf PR pat Dases of Adtiq®

medi cament,f k. ; of L0 | | wherein ~El~ L ~~f 5
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Curter 1 ool aPa e 83 asmdl RRArbhd ARfitBR pafient reacBes A dops i piRaBove, ¢ he
medi carfiénedegudte enalbesia dsing adsmgly ActiqfaRegge unit psr brbalbthsstidh cinesitpsn amount s
of the agggfsb Thus, the use of a conposition conprising fentanyl, or salts
t her eof r ?eﬁ'e preparation of a nedicanent for the treatnent of pain in-a
manmal , wherein said nedicanent is fornulated for transnucosal

adm ni stration of a.dosage .unjt, erein i d dosage unit conprises an
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| east 70 pg of fentanyl.

salts ther in dosage unit uival ent fo
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for treating, alleviating or |essening pain in an individual conprising the
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about (@54 wherezs imipzehgesudkentaivily. arlord tedrishluchstl barinigrmBA] orkbt klkGen

i nventi on“}'.tgl 5r—;s.t a nethod for the admnistration of fentanyl or a
skl

‘phar maceut’l ca eéspt able salt thereof to the circulatory system of an
i ndi vidual in need of acute pain relief conprising admnistration of a

t r eat ment conmri.Si 70, tq 2000 pg.fenfanyl in a pharnaceuti cal
vehtclet SPTERE i FRIBRFed o 1 «bf ckamtedif ng e Reasbeps REfAOPMAS (885 ¢ he
i ndi vi duakhan 7% unchanged drug). The half-life of fentanyi is 2 to 4 hours. Fentany! has a

30 distribution half-life of 10 minutes in aduits and children (1).

SUMMARY OF THE INVENTION

The invention relates to a novel composition capable of delivering an effective dose of an
35 equivalent of fentanyl through transmucosal delivery. Intravenous administration of




25 Pai n managenent using the conposition) dosage units or nethodgipﬁw;hgﬂ.
I nvention may be paired with other t-echnologies to formpart of VEL- 2604
mul ti-conmponent strategy to pain nanagenent. This strategy may, for
exanpl e, utilise known technol ogies for the managenent of chronic pain and
the present invention for managenent of pain during 30 acute episodes of
pain. Thus, a further aspect of the 4nvention relates to a kit conprising
i) conposition fornmulated for the delivery of a dosage unit conprising 70

Wy to 20RGtaRe Hk ﬁuﬁ%@\fyéragﬁéti@&i@é@%?é#ésf&hﬁér&?ﬁqgr@mtﬁoﬁ| ts thereof for

a continuous treatnment of pain in a vehicle for transnucosal delivery for
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excipients, carriers, vehicles, preservatives, stabilising agents and so
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by one delivery operation. A delivery operation is an operation which
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system such as’ a nasSal” spray or ‘ot her means known tTo the person skilled in
the , ar abo®@i4 Wwhiemdlovi oifentand. cormercially available frome.g. Pfeiffer
and Valois. 25 The terns "dosage" and "treatnment dosage"” relates to the
total anount of agent or volune of conposition applied by nmeans of

adm ni2ét Aststated efprddbageesent camphsitionds delivesad asdosaga unitdevimgrt rel ates to
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action” iIs
0.4 1o 75 mg/mL of fentanyl.

The use of a composition comprising fentanyl, or salts thereof, for the preparation of a
medicament for the treatment of pain in a mammal wherein said medicament comprises a

30 concentration equivalent to about 0.4 to 75 mg/mL of fentanyl, wherein the medicament is
formulated for transmucosal administration is a further aspect of the invention.

Alternatively stated, given the amount of the agent is an important feature of the
medicament, the use of a composition comprising fentanyl, or salts thereof, for the
35 preparation of a medicament for the treatment of pain in a mammal wherein




0-0 L' ~ CZOb The term "duration-of-action” relates to the timey prp 2a04
t hroughout which pain relief is experienced by the patient. The I
pharmaceutical conposition of the invention conprises fentanyl, or salts
thereof) in a 5 suitable solvent at a concentration equivalent to about 0.4
to 75 ng/nL of fentanyl. The conposition is suitably fornulated for
transnucosal admnistration) Typicall§ to deliver fentanyl through the
nasal mucosa. The conposition of the invention typically has a

concent r ak§Rimi i : 0 : f .

o of or abi g PSR O A meBicBREH: cothygistS ofieR o ke SERs <pgh 1 o

my/ nL of Pativaleniito aheidat [past & pgbffeotanyl, whe@imsgidriosBel urdths formolapmiivt | ons

have | i ' - t 0. [ nL. of fent l,
cuch as. ol AM ARG L P AHin Bl anCATke i i Y abERER 5.
about 2, Hbwdbe ab®e, HisonedicamentdriforiBubiedib detivet doadmitnits. viith alfiignt 5, about
5.5, abgu bout 1 /L. As

ot ot ed. 5y prBn@obihe dben TRAC the fse 8P UmdochordBinGS ailed; ofats

adm ni st r Herenh feidhpmrepasativnl df mensdicdmenidordhe troatenaihd shiin ima trenohalpbout 10

enbodi non? e TRelcreny S e At 3 mBish e o o woly

cor r espondbered sdibdessgenmitpomprisedarbymeuntGuuivaledt tosdbicuy bt 198Rg0dige on t he
devi ce ut ’fe! 'aiﬁﬂ er. derltsj"_éer%/ cgf %he conppsition and dosage unit. In the
event whelBih T RENATRIAY S5 of thg Preseit Byeifut 200p1, there may be a
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such as aaknsageo s rhgPusivaligny. fo 2000 pg of fentanyl. ~i ~~ 20J~S

Al ternatively defined, the conposition is fornulated for transmnucosal
delivery of a dosage unit equivalent to about 70 to 2000 wg of fentanyl,
such ag07A stibfulBePasi@et STRE RivaRdan réRido BEMBE YortHE BdRhistatibR of RARND
parti cul arl% Et])referat{t’):lé?f 70 to 1000 pg> nore preferably 70 5 to 500 fig,
nost  pr ef 8t ABPYTEGETIAAN ERTCPEMIESRIIheI0T feghe pirgulatpriystenTrkan pdiighel in

i nvent i onnésd dfhetter wiimtagef donptisigt psiniE@4tionhst aalﬁggtrﬂbﬁttdéb?é’ﬂorﬁf)riéiﬁd‘?@”yl or

- a phar maceuH\gal |y acceptable salt thereof to the circulatory system of an
i ndi vi duah9 i4H2110ate Tsptaryhip @ Rharmagesiical vehitiedor iranamnsesaldislivryi of fentamyhtot hat
to be suffinfiicB8dl MenibrbR@bf hBSh ARl 10 pain within a narrow
ti rre-tlg‘;-onset-of action. tn order to result in a plasnma concentration
sufficfent to treat acute pain, a treatnment dosage will normally be within
a range opaaitmadrRgshmeRPudity BEEoHRotfion g - e the
f ent anyl adm'_ni??er ed t%&% he 8!”'@8”' gt’%%@%%%%ﬁw tthlmrjlé ggﬂggﬁggﬁﬁbﬁgyperi od

-and wi t hobg PiEsd With pihgr terbndlegiesteyiprmppait af multi-eomponiet stestegniyipains
adni ni st emafadenéht "GO SRdte SR ABR 0GRS | ' ceuti cal
vehicle for f% ansnucosal dgi vg’r %)?grﬁ]eﬁ’fngnt g@ﬁﬂ%@%@ﬁfb@;&@@;t pain

rel i evi ngMABR3RIREN &) Chrapis Paix anskhe prrseptipventios farmardeneant ohpaih dutingli vi dual
pati engo e bpiSededtpalt T 4 ioRFLBtesith 8 Kit'

dosage rna}; c%rr%lr_ i se aipal eagfé'%Ofw\/t\ger;ge%gts%tﬁkyﬁ?é\i%*r"éerﬁlgﬁg%ﬁ/esggglk&a@?" Hfgigbv\g

f ent anyl , ¥ foPROSQEY feppulgteddordhe delvery afs0deapaeemitanyiprising 70 1@so 2000 pg of

fentanyl . i e
conpr 1 sesonony D ERReco S e BRER SR T oL FopliBpb BEMIER ofiPARY
nor e pr ef @vehigle Hr ranggwcasd delivgnf fontherirdatmeniolf agsted@0n; @gdf ent anyl . |1 n cases
wher e t hey ] f e pain or the patient has

devel o edmﬁﬁﬁgﬁgﬁﬁgy§%aééﬂ%%ﬁgkgﬁﬁé%éﬁggﬁéages may be required and
admi ni 3%ered according to the present 25 invention. Such high dosages

i ncl ude treatnment dosage conprising 600 pg fentanyl, preferably at | east
800 Ixg fentanyl, nore preferred at |east 1000 Ixg fentanyl, such as at
| east 1200 wg fentanyl. Even hi gher dosages nay be desired such as
treatment dosages of 1300 pg fentanyl, preferably at |east 1400 |eg
fentanyi, nore preferred at |east 1500 pg fentanyl, such as 1600 | eg

r o N o o " o, o b ”~




3aor c ~~~~ 9 treatnment dosages effective for alleviating pai Mr&.,,e_{‘ .
Typically achi eved by adm ni stration conprising delivery of not & tthZA04
two dosage units. In a preferred enbodi nent, the conposition is fornul ated
such that not nore than two dosage units conprise a treatnent dosage. The
conposition, although being nore potent, significantly reduces the risk of

- 5 adverse effects such as depression6of the respiratory system as shown in
t he Exanpl es. The conposition is intended for the treatnment, alleviation or
| esseni NPETAILED DESTURIPTIEON OF THE IINVENTIORUCh as beni gn acute pai n epi sodes
ti ke angina pectoris, colic/biliary pain, trauma, postoperative pain,

dental pain, orofacial pain, synpathetic pain syndrone, 10 pancreatic pain)
nyocar di arhe tdiirfna‘fé‘rﬁar@ﬂ i Bitdhdedas kelfri 19 ,ferﬁam oF a@ﬁbﬂnad@z@h&lﬁ%w@aa@ saftt er

change of ssi ng and gperative est n i nportant aspect
of the |H??é‘?f§ ﬁ?‘?'f% e‘%"ﬁ‘@? rpabat;- eff‘% “tﬁl’ﬁ/a'ﬁé"tﬁ%éeoﬁ tﬁé glalgdop %‘Pﬁ?l‘fl tedy upon
adm ni gt x;amm@nccﬂfceﬁt@éﬂoaanw ame@;ﬁ%%rﬂﬁwfreémsé BlovRfed Dy d\hﬂurﬂéUt e pal n :
shoul d be 15 obt ai ned v‘emly short | g%na ter_adm nistration of

del i ver y SBcepHatiol, Shg@ouRt of agialtiaf iafiamhv Thitsdhg epadifiad qrpg{nttr@{gtes to the

adni ni st bouRIbfFEntEHTREE ibhk® Bnd Ast theldmBimt amasa{taﬁy] asit, Idé@.pi@é theqs® drhan 10
m nutes, such as less than 9 m nutes referably ess than.8 mnutes. 20 A

very i npdiasatin mﬁ/%ﬂm?@éloaf '%@%%@ﬁr diemrasmen, the)compoaiian:neiiofds t he
very shoghdasdd Gﬁh@pf&éﬁitm@nt@ﬁtcbﬁibnséh?éuéeﬂﬁf@:%ﬁ&iﬁ:ﬁv‘a‘t@f i's maintained for
at least 30 mnutes. Thus, adm nistration of the conposition has a

dur at i'8n- of - acti on nai nt ai ned throughout a period of at |east 30 m nutes.

Al t hough,hbfe Jﬁpﬁ@m&dih‘%é@%ﬁﬁéndéd th ?el?feQBQTné‘?éléct o‘ﬁroftekléipi@HfsaE?x‘ﬁBrs‘)f action to_
be mai nt ai ne hroughout a peri od east hour or at least 1.5 hours
upon 25 éféh'P‘ﬁ&sthﬁ&QWQiWe&fSf@fﬂ'@"ﬂg egenteand ge futhdn the pepamtion 6f pedicamgdt cal | y
onl y | astyginh Qbid¥dntlosiBh] Aikstorrh ProbhuRidcP s RRALRIAEIReAddd tbliSaflipaheon of
action to mai ntal ned for at |eas m nutes but throughout a period of
not gr eatselectiongf thedeyiertos deliveneokingispypeaiiion ar sriectionod ggMemment geyviced of
at | eagt ﬂ% iod of not greater than 60 m nutes.
30 Th?’? |f§%dﬁ}lﬂ$§rﬁgjpad§§ﬁ;ﬁp eo %Sﬂ%?esent i nvention. The conposition is
able to have a rapid onset- of action whilst providing a sufficiently |ong

durat | on1gf 1@} dRBad initirt BRKo drhitisfered fna&ie}%aﬁ%iraﬂbr%y

effect. conposi tion as a pseu sust al ned
rel ease" oaﬁfdétt\terv aperetigadn b‘@rﬁmbpdlmeﬁfawwgwhagﬂmnp@wa@f@rrthBd flohas a

very rap't%n%gé‘ésa?&daﬁﬁs't@ﬁorpw i) 'aeﬁ\:ng‘?ré’d%%géhnﬁ%ﬁfe'v%nﬂH ofthki on. The
i ntravenous adm nistration resu ts In a peak plasma concentration of
f ent ardf .compesilion pdrpiirirIeH or aoneHN @'ta@eatjatiramssmw by epe delivarn opergian: | asna
CoNCent r iy ép@r‘aﬁ&ﬂsléﬁ cge%%twmmhem é%oﬁé&éqﬂ{;t ] thi seé?ﬁ@é&f ent, a
adm ni st er ed, nverse Y, titration” mnistration
of a CONMYQFY @nerah@n t§rgib% aﬂmyusé@tleeé@thebwabgavsr pfeﬁeasaqeﬂmﬂebmeées 2£F) has
a sl over fnG&Y s%teﬁcéﬁ&%saé‘ﬁaéﬁ‘gﬁ%?%?@fHe'r%éaﬁQ%GWﬁ?5{h% e‘?éoﬂﬁllemn iHdre
conposition, on adm ni stration bi oav I ab of no
| ess t harﬁﬂ7§wqtlﬁe ﬂﬁ‘a@e&ﬁreﬁnmwelﬂ&ugvadameﬁmm &t Plifermndf\V@alei®l y no | ess
t han % S d f han 90% of
intr a\%\%% té@rﬁ %lkbst r aﬁngn%%%avaﬁ %Qt@?@g@%ﬁ%?g?%%éggéﬁt & A, 0 C
as i s knopmapofiaeenssition applicd hyateams @ﬂféir@!ﬁlﬁtrafﬂﬂ@frﬁ@ﬁmuﬂfs dlh'é"glmvent ion -
conpri se d t 70 to
3000ug o Fur e @iAiedieR LR AR AT rREPLPL | (TS ROR T

‘asp f Crapjsode mf paini Fpidapisedalestinggri aﬁﬁ\ﬂﬂﬁlﬁhrﬂflpea\sl ng dosage units
delivered of equal anobunts of fentanyl, within the treatnent dosage range

of from about 70 to 2000 %
30 The term " time-to-onsetf-of-action " is intended to mean the moment wherein the ,. atient

begins to experience pain relief, usually as a result of sufficient plasma concentrations of
fentanyl. Sufficient plasma concenirations to achieve analgesia varies amongst patients,
amongst patient classes and types and nature of 'pain experienced. The "action” in "time-
to-onset-of-action” is pain relief,

35




In a further aspect, the conposition, dosage unit, use and met hbd BE Ct pag4
invention is 20 characterised by the.effect of the treatnment on the acute
pain as neasured as described herein. One way to record pain according to
the invention conprises the neasurenment of onset of pain relief. Just
before adm nistration of the treatnent the tine is neasured e.g. by
starting a stopwatch. \Wen the subj ect’ is certain of feeling a meaningful
pain relief the tine is recorded e.g. by stopping the stopwatch. The
conposi t i Bhe tdrmt Weration-ofiation” relptes 1@ thealitg tHredghati Which pam raligiad N reduct i on
score in e ran 2 fo 7, such as 2, 3, 4, 5, 6, and 7, preferably such
as 3, 4, ?‘%ﬁgm%ﬁmﬁ@eﬁﬁggﬂ?ed by PID upon delivery of no nore than two
dosage units, preferably after delivery of one dosage unit. At |east 50% of

subj ects t wit mnutes after admnistration of 30
Crontment TP PRoEReBRER bafbhdioh dtnd ke ton Bniset Rt < coke Bereok ety
be neasér edtaite sdhentbf § eonrmtrabent eqealonsebbedt oof foers mgnﬁk_ bﬁ@nﬁahﬁETﬁé)' Bt

e subj ect

where the bj ect decJ e t o cease, Qr.

ks osGtPhliinSBAnAY by fof et wdom et sarplystiosn bateabaia paget of b
at | east ﬁam#wHMnh@mnhenpemmﬁmmsd_by at | east 50% of the subjects wll be
consi dered a success. 35 3 0CL ~ C 2001r 11 Another neasurenent is the
Pain Intensity (Pl) scored on an 11-point nuneric rating scale (0=no

pai n, 10=uifeadomabdidorpal thg inviehtior SrpichRy e @cd)ﬁHeﬁﬂétidnyecﬁﬁvaﬂé?@td éEFHﬁE 9@ tB{-) ;I'
poi nt's efore

TP a8, SR i BT B8 b SS wo pe b35

ninutes atd €0 maghi of ﬁhfaihyl %sﬂbre%rbbl?@‘l@tﬂta ﬁ1§ Jimit. ISRithi¥e cBhfpﬁéltl&%LHaﬁire nd
(every 30 mi nut Er?hfor t A 40% decrease of nean Pl wthin

TS it e COBFDERUGT SRR PG A5G B o INRD Sy oh RE O oL GURer

ti me poi nas OvsymeRiL, sn&reéyab@maﬁgm %ﬁbﬁqt @Cbboﬁ‘dz IabobilB 5DARRA BNEbIMB!S,
intensity di scl' osed above) before 10 adm nistrati on

ored an
of L eat NEREU i ORIt e Ao 3P0t 5@y Ormaut Biom d60td: Bposty . ad mbout
corrpareld_mg[mhe pain intensity at tinme points-after the adm nistration of
treatnent (Pl;). A nmean PID of 2 obtained within 15 m nutes after

adm nistration will be considered a success. 15 A further neasurenent is
the area lAlSd(med hise BbrBp6sifioteis Peliveied S Bdebadinit \hﬁﬁréiﬂu%d‘rdn@!rétfc%k%ﬂ?ﬁﬁses
(SPI D), ei ng neasured. at the tine points disclosed above. A nean 4-hour

SPI D of 3URIEIY Heoneandraeeacse gwtﬁc@@wd{bmr@f’nédsv@@ﬁ&tqzﬁwlpal n
Df ene L LpREByabodt SEIORRILILE HbiRRiBLR R A LEING i o i} MIRAP T O, 20 2
9 eas

pain intensity difference I'D) of of I|east suc 40% based
on a paPn"¥EeEd q@é)&%é@lt@tf%mr@sm&etwqimn@prwld@déwm stiudt pmsprayy Pl and a

pai N SCor gepErfiny &ijm%tdetvr&% i€y Bl dei%g%f tﬁ@% bodifidtf 4 dosEhE PH% me after

adm nistration may be selected fromth one or norevo
following tinmes 3mnutes, 5 mnutes) 7 mnutes 10 m nutes, 15 mnutes 20

mnutes) ffigho e \ireh tH&ﬂasaﬁqua%ﬁ Bkdds tagg&mﬁ ey 4AGC0 biehen

'-lt he purpose of the measurin 0 eval uate dira the
‘adni ni st r&sﬁ@ﬁthelfﬁffwiamtgﬁMDX(ﬁr lossehohugh theomostrils tAasatdimghy, thes desi r ed,

L1 2228, S8Rt T TR SRR Yo A0 AbRindtEr 2,

after adnpréfatecidiane at;mcihgrtetraa‘ ihegntivdl idideszaldieime Beleb@dFohe et ad gy om t he
75 minutes, 80 30 m nutes, and 120 m nutes

time 45 t tes
upon ad mmﬁﬁé o ﬁ??ﬂwé% i PPRIN2201,e300y!. pRd 3R0H v 400Hkhete the velvme gAY en
time aft ebeadenédto Bth 8BsiiR }gprb@r@@ time, and in this respect the desired
time range is selected individually
30 In a preferable embodiment, said composition is formulated for nasal delivery of a dosage

unit comprising an equivalent to at least about 70 pg of fentanyl, such as 80, 90, or 100

ng, such as 125, 150, 200, 250, or 300 pg, such as 350, 400, 450, 500 ng, such as 550,

600, 650, 700, 750, 800, 850, 900, or 950 ng, such as 1000, 1050, 1100, 1250, or 1300

1g, such as 1350, 1400, 1450, 1500 ug, such as 1550, 1600, 1650, 1700, 1750, 1800,

35 1850, 1900, or 1950 pg, such as a dosage unit equivalent fo 2000 pg of fentanyl.




The pain relief score may be neasured in accordance with the net th_p

di scl osed herein or 35 on a scale of 1-100% wherein 100%is a pai B v OED 2{}94
descri bed by the patient as unbearabl e and r"n. ~_ t, Ls;!'™Mr 12 0%is
no pain at all. It is preferred that the score is at |east 30%fromthe
start to the maxi mum anal gesic effect is obtained. A further neasurenent is
as expl ai ned above the sum of pain |31ten5|ty difference (SPID) 5 based on a
score neasured imedi ately before the admnistration Pl and at the tinme Pl;
after admnistration, the tinme after adm nistration being sel ected from the

tinme any dand| Iud S _as L ased fn a
preferrdd eé'ﬁ'éf%‘?’ﬁgﬁ?ec{ ec%?r?% Onp':?l pf?%ci@f r@n%?%ogéf’q@geryso ﬁéf?&ﬁ?%d from
at | eastunt eqalvaRsit RAAHUE 20 tdl2000gg 8f lRAtahdsitdh A&t 70(1eaS003(y, piefetbbly 70 to '
preferably at |east during 45 mnutes, preferable at |east during 60 10

m nut es HiGa SUEN S HYtoo He pagiculaly Pf?é?rﬁ‘ﬁlﬂ’g 0t 180Q yeh %‘P‘eﬁﬁf?’? YéBsity

di ff ergngesg é@l%g{ﬁg%rélg?e{m@g}eﬁgtolﬁ?gg é%’f#é?lﬁanﬁpcr‘ as at least from 7

val ues, pre east es such as from 11, 12 or 13
val ues. The peak plasnma concentrations achi eved by intravenous

gdm ni styalh I%Qerﬂfm\feﬂ%ﬁﬂh‘l]heﬁfe?atéé ﬁ%@;ﬂtfﬁﬂhwehﬁi@étﬁloﬁf&g&ﬁ%ﬁ HF% '
epression O e respiratory s em snown 1 n ures e peak
pl asma cmimmﬁcetalcawceptabh%esqﬁrtb@enf tOithe/eimuiasm@wemffamhéwduabn peedi de

t he de ffe . i

Surt1 o sty el e e reppdin M05R6k BRUPFHER P e p3UhELEE, |
wher el sain svitbidra mareow tlmeﬂmronsettdri@chm e ordlet toenesmlt/\n ajdsalge candardrations a peak

pl asma ¢ % peak
bl o a8 bedthefls i it SenrvorrbR RSy PR a8 b0 o
uni ]E(s)b’f'wmglandlupln@%ﬂmﬁg Mnyﬂdﬁ@g@rtﬂmtbérémam ﬂdhoinﬁsté’rﬁdtt@ﬁr@.ooo pg, )
prefera concen tion e t han 309 nore than
556 or ¢ FteuudTE ShpBuralFi AR B cers s ol endhBinci e vER i SBRRIRA ot r at 1 on
of Zgi d Iﬂ}ﬁ&;ﬂgﬂ25tllﬁlfdn(ahM ls\MdErhmﬂetétBtotafmﬁéd%nmﬁdmma)fﬁmﬁgﬁl@ni nrfas,omdabout 70
to n_an . int stin ct of the ipvention, repeate

adnmi ni gt B'g‘i'm@ﬁ l&cag F‘:ﬁifi""f@mgB ﬁ%"c"eWe@tﬁh?fe % Mhcreases in peak plasma
| evel s. In intravenous adm' nistration, repeated adm nistrati on continue to
el evat e asnma concentrations to un ire h Levels, Conyersely and
advant agigﬁ§%me’§d’.ﬂ’w %‘QEQ EP?E'%JBal’Ba%g’& csl Ei?é%l ¥ oelggin %6

char act elndpiduabpatient. For regtenedt ofidbiative sidderdte acute eamtreotréameﬁmmgal

adm nistration of a dosa@e unit does not copti nﬁf@ to eh‘:@"YFte the rra

concent r Y EAMPIRR 8t lepst Drrg Teplanyk praferabhnsd ipest il ng fep Mﬁtpﬁ'f i

met ho@ol at eaahsbh@feﬁe NS R 20 Plentah ?; FBEIr SAMBAL of RSl deSeiehd |
nasal . Nratio i ch decreases w th increasing dosage units Wnen

conpar | nga'éqihlé treatroeridosage camprigep at tkast 25 eaifepianyb prefersblyst dgast 300 pg-
2dm ni SUEA40 0995 Bhesi B 3BT HIEN Ay, Wy Ueo15 oh 2R TN LadlasipRe " 200

of from
the patient suffers from heavy acufe pain or the patient has developed tolerance to

fentanyl higher dosages may be required and administered according to the present

25 invention. Such high dosages include treatment dosage comprising 600 pg fentanyl,
preferably at least 800 ng fentanyl, more preferred at least 1000 ng fentanyl, such as at
least 1200 pg fentanyl. Even higher dosages may be desired such as treatment dosages
of 1300 ug fentanyl, preferably at least 1400 pg fentanyl, more preferred at least 1500 pg
fentanyl, such as 1600 pg fentanyl. The high dosage treatment may involve patients

30 which are receive regular treatment with opioid analigesics, and it is believed that a few
numbers of patients may need treatment dosage comprising from 1800 to 2000 ng
fentanyl. |

As stated, the composition's of the invention for transmucosal delivery are of a more
35 potent concentration than compositions known to the person skilled in the art. Thus,




The absorption of fentanyl from nucosal nenbranes is overall very rﬁﬁgtzm@
resulting in good availability of the drug. However, according To the -
present invention the nasal nucosal nenbrane is preferred. In addition to

~ the conveni ence of this adnministration route for the 5 patient, the

ol factory area of the nose is in close proximty to the brain.

Nevert hel ess, the treatnent dosage ma% al so be adm nistered to a nucosal
menbrane sel ected fromone or nore of the buccal nucosal nenbranes, the
nucosal néeAimghledaseges effealivp forallevigting min aresypiballysachizvet by cliaatistrations a

andl or thg, : %’%R’Q e, | further aspect ,of the jnvention
the treat rretﬁl%Hs__ sqéﬁewﬂge aam nlﬁs e?%séa?gm -r'aaﬁﬁ%ﬁ"gﬁg"?@di th%n in
the same €qreRasients rmulatedsiichdimt notupochibas éwo desadniniisconpiite 8 tle@hdhton an

i ndi vi du i =03 i ng. Ni be treated with buccal

i i st rooP8R The HPSARA, Bufidbh BABRS PR Yartf BRI fedtbed W tRE T  ne
nose. Theadwrisoxiectosuoprasidepesisipnab therrespimtdy systey], aashows irf B EXAMplEl t r at e
salts. 15 fentanyl citrate is easily soluble in water, accordingly a

suitable vehicle for transmucosal delivery includes a vehicle conprising
wat er, suthe eampositiem is indervdeiddor the ipeinsed, allsvintimhorlessuning ofAdtelR0% wat er .

20 Th bl i I . I | ect ed . f { he.

corpr 1 st noereR g6l o baAPALE Bof RelRL e Sieie estorts rRIcHS e

t her eof . PRIDGAMA, postopérative péin cdenta pajp; drifadal pabi)syraphibeWOpaiNeindrome

pr et e 301 Yark MR BRE Sobifla) LAY iR TRGk B 0edhel Bl Bl s ™

be prefertre ue'to’'a’better

pol yrer . dhsegppliiessipgand pabbyerathvee aiesthesial ati ve | ow nol ecul ar wei ght

i Acl udi ng et hyl ene glycol represented by the fornmula H(OCHZCHz) POH, wherein
pis an integer in the rarige of 1 to 14. Such PEG includes PEG 200, PEG 300
anfl PEG 4?@. argigpedial aspeaﬁﬁstm?vamﬁbnmlw if]?é painrelicf israiﬂraysi’:&:(»jtﬁll”neé sfex@rsehfbﬁry[] ed
pol ymer s ] : L C vehi.cle for t nucosal . delivery of the

f ent anyl ?‘Srycq %ﬁg.@%ﬁ%&%&? t?@is%%??ﬁé’?ﬂ!’é@%@"@é?afgée PRYmPRINGEhPMISERS o s

r epr es&ht edaibgd véry shortinafiar adiGinisBallon GGHE GT)livE of the Qoéade tnitor—4 14

pr ef er abl i i Lhteger. .in.the range of 1 to 8, and nore

preferr edﬂlﬁé{t@r@ﬁ"%&g Be r‘?’mﬁ%'fﬁ‘PE@etag’E}"éﬁff?‘Wﬁé compesitonhasa imgstrereeify c ot

and/ or n-atippof lessthayotlt minutss, such dedeseihian loenimaiespEreRS MR Rt s@hdn 40 100" "/ W
% The bepgfi&i al effects of the polymer include 5 increased stability of
the fentanyt. However, it is preferred that the anmount of n-ethylene glycol
and/ or n-glycofurol contained in the vehicle is at the nost 30 % WW such

as at e t. 9 ‘ f le ai. the. nmost. 15% W W such at the. npbst 10
5o w w 20 AN mpEahddhaBhe A8 ot inldHioR G ADTHET P8 Fepibol s YTie | &
pr ef er r edioranseieefmdtiani thattheiptin relidiignantaieeiior at least 30fmiherisahyls,i s desired.

ones. whor ATk RaorF et ¥ Sl fodu i < 0lriRel afoh bRl gl ariran

~ cont ai nedofiat leaie3W siinuies Altbough, ireomeisttaabes it id PRASINEWr Peeluetiohict- at the
tnost 80 % <3S t %. he, hi ghest .con tration of the
pol yner |gse{}[!))}r4\é?c géjﬁ%gﬂ ?'Hg{?g}r&? e ?% é’%&ﬁ%@%%@%@eﬂﬁ?ﬁﬁ&f‘%ﬁ Hion

f ent anyP acgniaiggaﬁcgdof the treatment dosage, given acute pain typically only lasts for brief
periods, it is often preferable for the duration of action to be maintained for at least 30
minutes but throughout a peried of not greater than 90 minutes, preferably maintained

throughout a period of at least 30 minutes and throughout a period of not greater than 60
minutes.

30

This is a further advantage of the present invention. The composition is able to have a
rapid onset-of-action whilst providing a sufﬁcienﬂy long duration-of-action but without an -
unnecessarily protracted period of effect.




The increased stability to the fentanyl in the vehicle obtained by t

presence of -ethylene glycol and/or- n-glycofurot relates to a reiﬂidﬂc@ﬁﬁ Zﬂﬂz
effect on radiation to the fentanyl in the vehicle. The presence of the
polynmer is believed to increase the resistance for |ight stress 20 and
possibly also to tenperature stress by 1-2.5 % per week or about 2-10%
within one nonth. A further and ver159 i nportant issue according to the
invention is the effect obtained with respect to a decreased adsorption of
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ut ensi | [ j [ t he
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about O(réferencés 4r)/hak acfiovwarrdnaaiydf. acﬂbm and abneassyanle fangetiyatenddaalim. unit is
about 10 to 500 pL, such as about 10 to 200 pL) preferably about 50 to 150
35 uL of the conposition of the invention. A dosage unit is admnistered to
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score in the range of 2 to 7, such as 2, 3) 4 5, 6, and 7, preferably such
as 3, 4 as neasured on d 0 10 nore than Two
osage  THB SRSt dhted oy PGeay e e bR gRen HEss8e whfk Sty o
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pect or i &macol @M[ﬂ'(}"i Waﬁaﬁ mthm%aﬁang fieragsp ity dey ’%Pﬁeql@bﬁ‘iﬂa}'"tﬁa’f n,
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infarction pain k pain, cancer pain, pain during or after change of
dressi ng and pre-operative anesthesi a. AI ternatively defined, the nethod
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of fent &get afpaip fﬁlﬁ:foé-ﬁlt befermadinistptiom ef thadioatraent|the ime AsmeasurPe§19- ed

supra, igyRedifPh sppRatdnd V\ﬁ{enttll?@su%é‘&r?é E&Faih B Ricfind 8 rﬁé'é‘?nrié?iﬁ p8in rdlief the

conposition conprising fentan I'ts thereof, for the preparation of a
medi candife is decordrd €8k ﬁﬁmin@)fhegféPWﬁﬁﬁhaThﬁﬁﬁmwow‘P@r@tW '&Pﬁﬁtl@ﬂst’?% i on of -
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equivalent to a Sout . at | Least erein said dosage unit is
f or nul at/e@referpblyshak as Sodd aadﬁ ﬁ$ me@ame@lrb B ypondelenofingmare than eat i ng,

al | evi atyy,§ Qo84 él?rﬁt%e&‘e%atﬂ?bﬂeﬂdéh | fdh¥igduade GQEPr i Sing the

adm ni strati on har maceuti cal Conposition conprising fentanyl) or
salts thereof, in a dosage unit equivalent to at |least 70 pg of fentanyl.

Al t t f t
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conprising 3 entanyl, or sa aration of a
medi chdieatment wihbe p@r@mdquﬁm syfscqsg hke\msa the duration of effect may be measured

as the difference between onset of effect and the time point where the subject declares
the effect to cease or the time when the subject takes rescue medication, whatever comes
first. Duration of pain relief of at least half an hour experienced by at least 50% of the
subjects will be considered a success.
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~QG-cCi0J4 16 mammual, wherein said nedicanent is formul ated f{png; 0
transnucosal adm nistration of a dosage unit, wherein said dosgge leg t2~ ¢
conpri ses an anount equivalent to about at |east 70 wg of fentanyl. 5
Simlarly, the use of a composition conprising fentanyl) or salts thereof,
for the preparation of a nedicament for the treatnment of pain in a mamml
wherei n said nedi canent conprises a ¢bncentration equi val ent to about 0.4
to 75 nglnL of fentanyl, wherein the nedicanent is fornul ated for

t r ans muc d¥ethesmeasLeement isghe Raih latemsiyh(R) $cored orean itngoird hbimeriatating or

| essenin i r dni.ni tion
phar nac e%iclg%a(P 'l(':d;prr%'g 31| dtl:ag%ﬁog}g%%? ﬁgﬁﬁ'gﬁl‘?é ﬂ%&#ﬁﬁ Intefsity gr{l.'?e{\nll?e'?c@'@f-r %Q?e rein
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opi oi d Sariesalesntdor the twafishiaurarandisvent 3Mininutes fonthenexbiwd leoups. G\M@% a
conposi ti j i i n re t han two dosage
units hasdéeregggl?f D gé%'a%g@ﬁggnrﬁ] H{I 5"?#%{) ét%epg‘g@tq hcé)ﬁs'gg/' SYEGEHbre t han
75% of t H@tw@&kotpea@napemmnm aad inteTvalb treyrbecsdiyctédit r avenous admni ni stration
of said dosage unit(s)) wthin the treatnent dosage range of from about 70
to 2000 Ixg, preferably a peak plasma 20 concentration of no | ess than 30%
and no ndtleistheabaselne paintiengiydkcqpbdioma scaleceniisadscdmbobtpbatiad by

tosager Sttt o) 3B by SRRty bﬁfﬁ%{e@c&r{%)@a W Bhor the

4 t)r tes e ?t ioewpataddn thepaih mtemﬁalagbmeqaoirﬂs/eﬂta t?é admmdm]gdn BFireélbheﬁt &9). tA t
‘titratio ration of .only one or at nos
two dos aggé)%nnlf)' Of%élﬁé& H’%ﬁng %B‘f’l?&ﬁ?on ‘ﬂlyrﬂerﬁ ldgtaddh of no

nor e t harsucegssdosage units provi des a peak pl asma concentration of no |ess
than 5 % and no nore than 75% of the peak plasma concentrati on obtai ned by
i ntravenous adm ni stration of said dosage unit(s), at treatment dosages in
t he ratfgeA fuithér roeaaluemént?l@tftecaré@ﬂﬁdmghe PID aurive e tHy BrRlof PeindfteRbiodi ment ;

dm ni h d kK pl
concant r a2t anestsf6) B2 b8k AfFashy e, A THE B KOl aRgreerbobeye. RRespion asma

concentr&RIBmfGMIIhbaemﬂn;eremalsameus adni ni stration of sal d dosage
unit(s), within the treatnent dosage range of from about 70 to 2000 wg. ~
0 ~IEC Z~Q r 17 Another aspect of the invention relates to the inportance
of reduciOng mh@ogeeikteplteaatmmdmnatytsoatd awdisdlodediHersiywhairéin @uin diigfigi shi ng

Foat ursS ar hERne B AR S EIral RgotoPhiS Shies g serb Wb enge

suf fi ci eliaseden alplamxscme mgaspaed cloge tretheding ofahe admirﬁétraﬂibﬁll:’l&m glphihvery
operatlo i r|n .un rat her than
Che "1t rapareami e SRS A FPau e 5 A0S F B aL GRS, The

. present mbﬁ@dfmmedwm@iewmnrasﬁmwommﬁ;aésenmmml sfmmh&:rs anal gesi a.
{Ho f ] t t d t ment
dosage. mnnuiedei PR, 1E AR st ol Py edmBs e ReaR 1 s of

t he pradsdimesiigueatt Wien thelparees af theumeasuriog ipivi svahgiteathel ivasidiald effed odf
the administration. f a measurement of the duration of treatment is desired, the pain relief
is measured as a pain intensity difference (PID) based on a score measured immediately
before the administration Ply and at the time Pl; after administration, the time after
administration being selected from the time 45 minutes, 60 minutes, 75 minutes, 90

30 minutes, and 120 minutes upon administration. One alternative is to measure an effect
from a given time after administration to a later time, and in this respect the desired time
range is selected individually.

The pain relief score may be measured in accordance with the method disclosed herein or
35 on a scale of 1-100% wherein 100% is a pain described by the patient as unbearable and




10 fentanyf. These repeated adm nistrations do not require the gaégfnt Eg’
await any protracted period of tinme or an effect to take pl ace -AUL
repeated self adm nistration. The division of the treatnent dosage is
primarily for the purpose of decreasing the value of the peak concentration °
wi t hout decreasing the treatnent dosa Attematively, the dosage units may
then be customi sed to neet the needs’ f the patient so as to conprise

hi gher doses 15 of fentanyl. In either enbodi nent, high peak pl asma

concent r &% isne paineatialit it issefeakd thadvite shode byatidest f8% oo Hlemtarhtodthsust ai ned

and 1A 4 gk féffe%& ORBEEI e erbodi ment del i very of the tr eat ment
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obt ai ned !¢ 14 P%ﬁ asdrah “the method according fo present
i nvention rel ates to a treatnent regi men wherein the divided treatnent
dosage upon istration of the 35 .individual d sa nit ties of
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i ntravenous), within the treatnent dosage range of from about 70 to 2000 ;.
ug. 15 wdosageumtie) within thelipataent dosageaengshofifrom sborAP 182808 kBent to di vi de
the trgatment dosage into one or nore dosages for each nostri

Accordin%Iy, one aspect of the invention relates to a treat ment dosage
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i ntravenous adm ni stration, nore preferably no | ess than 90% ofj @qHQ§%ﬁ@@us
adm ni stration. As stated, the nmethod of the invention relates to the =

~adm nistration of fentanyl so as to 35 achi eve high plasma concentrations.
However, peak plasma concentrations at |evels of 3 0 DEC Q04 19 those
achi eved by intravenous adm nistration are preferably avoided. Thus, in a
preferred enmbodi nent, the nethod is d8ch that administration of the no nore
than two dosage units . has a peak plasnma concentration of no |l ess than 5%
and no nore than 75% of the peak plasma concentration obtai ned by

intraven Y tion of said dosage unit(s), within 5 the treatnent
dosage rgwgea%gg}p%%hf%}!ﬁ?yl%"wcﬁ d"?"a'af,anﬁﬁ @f%)ﬁ’ﬁylv?wafaﬁtééﬁu'?ﬂ%@r%md :
concent r aveitability oftbe Hags Hoaener3 atoaditg m(gtdﬁr_fr@sérﬁl meﬁfﬁ:ﬂ?iﬁé n_b?a@ gﬂﬁ;%gaml asna
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conventional neans well known in the art. In one very interesting aspect of
t he inveglhieon t he substantially regular reginen includes fentanyl or a
phar maceut &M Sﬁ%@ %fBB'é‘ compIiseh P%‘V'%%fﬁp@ﬂﬂr(‘éfiﬁte galts-t r ansder mal

pat ch.125 One inportant aspect of the invention is to provide the patient
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30 i ndi vi®§ ”{) JHP% Wileh t he patient recogni ses the breakthrough pain or
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above if relevant for avoiding side effects due to a too high peak plasna
35 concentration of the adm nistered treatnment as a single dosage. ~0or
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30 Other preferred polymers for the pharmaceutical vehicle for transmucosal delivery of the

fentanyl includes one or more substances selected from n-glycofurols represented by the
formula |
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The use of fentanyl according to the invention includes formulatioRps,.. ., -
wherein the treatnment 10 dosage of fentanyl is delivered to the ﬁh@o@%ﬂ 2004
menbrane in the formof a solution, dispersion, emnulsion, suspension,

bi oadhes' rve and non- bi oadhesi ve gel, powder, nicropheres) bi oadhesi ve and
non- bi oadhesi ve patches or in other forms suitable for transmucosal
delivery well known in the art incli8#ing | ozenges and lollipops. 15 . The
fentanyl is primarily adm nistered by use of a device suitable for delivery
of liquid, sem - solid or powder fornulations to the nucosal nenbrane in

question and includes use_of drops spra ol s) suf.f.l a ors)
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di decanoyl - L- phosphati dyl chol i ne (DDPC); vegetable oils such as coconut
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technol ogi es for the managenent of chronic pain and the present invention
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aspect of the invention relates to a Kit conprising 15 i) conposition o
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treatnment of pain in a vehicle for transnucosal delivery for the treatnent

of acuf d-giRviane ghygoliang/osm-ahieeiyiel et gomprisgithe nelumetie camRewRd #1@ai n. 20 In’
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or a pharmaceutically acceptable salt thereof 1n msuita
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acceptable salt thereof conprising 70 pg to 2000 pg fentanyl ina

phar it et the speiliggeNiee.f or transmucosal del i ver y, for the preparation of a
medi cament for treating acute pain in a patient in need thereof by

adm ni stering said treatnent dosage to a nucosal menbrane of the patient.
A dosage unit of the invention comprises fentanyl, or salts thereof, in a suitable solvent, at

a concentration equivalent to about 0.4 to 75 mg/mL of fentanyl. Alternatively defined, a
dosage unit is about 10 to 500 pl, such as about 10 to 200 ul, preferably about 50 to 150

35 pl of the composition of the invention. A dosage unit is administered to the patient and




30 For the purposes of pain managenent, the individual may be ugt L .
adm ni stered an anal gesic. The anal gesic may be ahy known to t &Qﬁrdﬁﬂé
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mn after nasal admnlstratlon Inreal life situations R takes tine before
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nasal adm i str tlono t he conmposition of thé invehtlo I on of
anal gesi a “aft¥r© é’r%slsﬁﬁl%’qm?ﬁ&@@%%@ﬂ%ﬁiﬁ%ﬂ?( up to 100 Ixg) has 25 been found
fo be 30 60 mn (16). After i.m admnistration duration may be 1-2 hours

(16). ?ﬁent publ.ication el uci dated break-through pain (BTP) in hospice
pat i ent s THERRR el hpmetgqucgﬁprmége peminisiratiasef fentany!30ani n (16) .
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t her ef. f Ha'Hé‘?" Whgteinysajd aamﬁ“ﬂﬁt@t*e%ﬁ@wmw&rﬁdmmsfeatfqmﬁ@w@tmwx| city.
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t017ng/m for 200 pg fenta I n opi ol d- nt's,” anal gesi a has
been knowR"BEasEisehestien éddranamupesa deltyeryoif fendanyiin/a npicasalunarobreasof at i ons
of 0.2 toideiAdiv@ial (16), confirmng that this study reached therapeutic 35
“anal gesic plasnma concentrations of fentanyl. The smaller Cm-_asar may
result in a nore

25 Aswas implied supra, important aspects of the invention relate to the use of a
composition comprising fentanyl, or salts thereof, for the preparation of a medicament for
the treatment of pain in a mammal wherein administration of said medicament comprises
delivery of one or more dosage units each equivalent to about at least 70 pg of fentanyl,
wherein said dosage unit is formulated for transmucosal administration and to a method

30 for treating, alleviating or lessening pain in an individual comprising the administration of a
pharmaceutical composition comprising fentanyl, or salts thereof, in a dosage unit
equivalent o at least 70 ug of fentanyl.

Alternatively defined, the invention relates to the use of a composition comprising

35 fentanyl, or saits thereof, for the preparation of a medicament for the treatment of painin a
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Figure 7, it bvi ous that the action of th ne 1's too slow

to cover ?W?éd‘?cg@f the nsgHd9 plgwWinngausianedgriepas ﬁhafﬁﬁg[ﬁf@S@f Iranmwcroaabs t he

pai n rel i aélivebt, ak BR6WRh FiBreddThAd 9ALAS.1 on of a nasal formulation of
fentanyl along with controlled rel ease norphine. The norphine covers the

basel ine (chronic) pain) whereas the fast onset-of action of the intranasal

f ent anyl pb@tﬁﬂgty = gmﬁb@v@ﬁbd@ﬁhentr&lwa& od%lt%trh&% d&&s&é&m%%\nm n
epi SOd;ﬁ ~ ~ ~ C z-0~ 26 EXAVPLES Exanple 1. Fentanyl nasal
[

f or mul &t% adlgWagci)q pppmere than 4 dosage units administered within no more than 15
minutes, each administration comprising at least 70 pg of fentanyi, preferably no more
than 3, typically no more than 2, such as 2 or 1. In the embodiment wherein administration
of the treatment dosage comprises administration of more than 2 dosage units, the last
administered dosage may be administered on a time when the effect of the first individual

25 dosage is decreased to such a level that the maximum analgesic effect obtainable with

 the treatment dosage is lowered substantially. For a maximum analgesic effect with a
given treatment dosage of fentanyl, the divided treatment dosage is administered within at
the most 5 minutes, preferably within 3 minutes or 2 minutes. Irrespective of the number
of minutes during which administration of the treatment dosage of the invention is

30 performed, the important features of a decrease in the maximum peak plasma
concentration and fast onset-of-action are obtained.

Accordingly, in one embodiment, the method according fo present invention relates to a
treatment regimen wherein the divided treatment dosage upon administration of the
35 individual dosage unit quantities of the treatiment dosage results in a peak plasma




Exanmple 1.0 1 fentanyl If sodiumchloride 10 111 disodi um edet atg Gj Wdzgép
hydr ogen phosphat e dehydrate sodi um di hydrogen phosphat e dehydra P
purified or sterile water up to 0.75 ng to 15 ng G 0o9ng G o4nyg 0 to 15 ny
Gol5my 1 nL 15 Fentanyl may be included in the fornulation as a salt,
appropriately adjusted by weight to achieve the correct concentration of
fentanyl . Other tonicity-adjusting afents may be used instead of or in
conbi nati on wi th sodium chl oride such as dextrose, glycerol, sorbitol,

manni t ol com@hastiormnich fsr atbetaptialiySodetiiman thep bertkepldema byslremtretia ofithect ur es
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t han t he phosphat es may be used alone or in conbination: citric acid,
citrate salts, an otas t Suf f i n r.obi | cal servtlon
my be alh PR pEICH SRR v iona osR AP GE o B dhinfREs

di sodi gnyedittimineredsedinpeakiplashed levelar labsinesnons aﬁmmﬁrahmtrepéatédlereof 25
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fentanyl raamsin §Q:J ,,L,sg.n cczra,nmsmb WHIE dedigastRsaih ihcre8Shg Avbadd i twhehl sodl um
chloride Il diso ? Msphate dehydr ate 10 SOdI um di hﬁ/dr?‘?
phosphat ECHPAYRG %‘ﬂ‘@ Dtap deliveradibypoth modespf admyipistraiign (nasa

infravenous), w;thln the treatment dosage range of from about 70 to 2000 pg.

15 With respect to nasal administration it is very convenient to divide the treatment dosage
into one or more dosages for each nostrii. Accordingly, one aspect of the invention relates
to a treatment dosage which is divided into at the most 3 to 4 individually dosage unit
quantities, preferably into 2 or 1 individually dosage unit quantities.

20 A suitable administration form of the composition comprising the fentanyl is fentanyl
dissolved, dispersed or suspended in a dosage unit quantity volume of 50-400 pl whereby
. the fentanyl may be administered to the mucosal membrane of the nose in a dosage unit
guantity volume of 25-200 pl per nostril. Examples of suitable compositions is disclosed in T
the examples and includes a vehicle wherein the treatment dosage of fentanyl is -
25 comprised in a solution of 10 mg/mi in a vehicle comprising 5% PEG.

The preferred method for transmucosal delivery according to the present invention is the
nasal route whereby a bioavailability of at least 50% may be obtained,- such as at least
60% and preferably about 70%. Thus, a composition preferably has a bioavailability of no
30 less than 75% that of intravenous administration, preferably no less than 80% of
" intravenous administration, more preferably no less than 90% of intravenous
administration.

As stated, the method of the invention relates to the administration of fentanyl so as o
35 achieve high plasma concentrations. However, peak plasma concentrations at levels of
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20 conventional means well known in the art.

In one very interesting aspect of the invention, the substantially regular regimen includes
fentanyl or a pharmaceutically acceptable salt thereof administered in a transdermal
patch.

25
One important aspect of the invention is to provide the patient with a fool for optimising
the treatment of acute pain irrespectively of an underlying analgesic treatment. By
administration of the full treatment dosage it is possible to provide the individual patient
with a relative plasma concentration of fentanyl comresponding to the pain intensity of fhe

30 individual patient. When the patient recognises the breakihrough pain or plans activities
developing pain with a certain degree the relevant treatment dosage may be administered
In advance or at least before the pain is severe and on a case io case basis. Other
patients may know the treatment dosage which is sufficient and divide the dosage as
explained above if relevant for avoiding side effects due to a too high peak plasma

35 concentration of the administered treatment as a single dosage.
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35 3 Opmnmm%w 30 Exanple 2.5 Conposition of fent anyI nasal solution 10
ngl M (1000 ~gl dose) with 5% PEG | fentanyl citrate 15.70 ng Il sodium
chloride 0.23 mg 5111 1V V 10 EXAWPLE 3

The use of fentanyl according to the invention includes formulations wherein the treatment

Exanpl e 2.1 Conposition of fentanyl nasal solution 0.75 ngln (73 @ggiz%)m

10 dosage of fentanyl is delivered to the mucosal membrane in the form of a solution,
dispersion, emulsion, suspension, bicadhesive and non-bicadhesive gel, powder,
micropheres, bioadhesive and non-bioadhesive patches or in other forms suitable for
transmucosal delivery well known in the art including lozenges and lollipops.

15 The fentanyl is primarily administered by use of a device suitable for delivery of liquid_,
semi-solid or powder formulations to the mucosal membrane in question and includes use
of drops, sprays, aerosols, insufflators, inhalators and patches.

The present invention further relates to a pharmaceutical composition comprising a

20 treatment dosage of dosage comprising 70 pg to 2000 pgrfentanyi or a pharmaceutically
acceptable salt thereof in a pharmaceutically acceptable vehicle having a total volume of
1-2000 pl or a total weight of 1-2000 pg for use in treatment of acute pain. The preferred
fentanyl is fentany! citrate in vehicle selected from water, n-ethylene glycol {(PEG) and
from n-glycofurol and mixtures thereof. The preferred ethylene glycol is represented by

25 the formula H(OCH,CH,),OH wherein p is an integer in the range of 1 to 14 and includes
PEG selected from PEG 200 and PEG 300 and 400. PEG 300 and 200 being most
preferred. The n-glycofurols being represented by the formula | shown herein, wherein n
is an integer in the range of 1 to 8, preferable in which n is mainly 1 and 2.

30 The pharmaceutical composition according to present invention includes a composition
wherein the amount of n-ethylene glycol and/or n-glycofurol contained in the vehicle is
between 0.1 to 100 ¥/,

Vehicles and excipients suitable for transmucosat delivery include salts of bile acids such
35 as glycocholate, taurocholate and deoxycholate; cyclodextrins; chitosan; polysaccharides;
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98120 na preferred kit, the analgesic for continuous treatment of pain is fentanyl or a

pharmaceutically acceptable salt thereof in a form suitable for ransdermal delivery such
as a patch.

A further aspect of the invention relates fo use of a treatment dosage of fentanyl or a
25 pharmaceutically acceptable salt thereof comprising 70 ng to 2000 pg fertanyl in a
pharmaceutical vehicle for fransmucosal delivery, for the preparation of a medicament for

treating acute pain in a patient in need thereof by administering said treatment dosage to
a mucosal membrane of the patient.

30 For the purposes of pain management, the individual may be further administered an
analgesic. The analgesic may be any known to the person skilled in the art such as those
selected from the group comprising gold compounds such as sodium aurothiomalate;
non-steroidal anti-inflammatory drugs (NSAIDs) such as naproxen, diclofenac,
flurbiprofen, ketoprofen, and ketorolac; opioid analgesics such as codeine,

35 dextropropoxyphene, dihydrocodeine, morphine, diamorphine, hydromorphone,
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With regards to time-to-onset-of-action, in obtaining analgesia to acute pain, a quick onset
of effect is important. From the Examples and Figure 5, it can be seen that the median

15 time to onset in the present trial was 1 min after intravenous administration and 7 min
after nasal administration. In real life situations it takes time before an intravenous
injection can be prepared and given by a nurse or doctor whereas nasal administration
can be handled by the patients themselves immediately after the need of gnalgesia is
recognised. Thus the fastest pain relief may well be obtained after nasal self

20 administration of fentanyl.

With regards to duration-of-action, duration of analgesic effect was found to be 49 min
after intravenous administration and 56 min after nasal administration of the composition
of the invention. Duration of analgesia after a single intravenous dose (up to 100 pg) has

25 been found to be 30-60 min (16). After i.m. administration duration may be 1-2 hours (16).
A recent publication elucidated break-through pain (BTP) in hospice patients in which
72% of the BTP episodes lasted less than 30 min (16).

Although the use of plasma concentrations of fentanyl may be clinically useful, plasma
30 levels do not reflect patient sensitivity to fentanyl and therefore should not be used as a
sole determinant of efficacy or toxicity. Craxnasat in the exploratory population increased
from 0.7 ng/ml for 75pg to 1.7 ng/mil for 200 pg fentanyl. In opicid-naive patients,
analgesia has been known to be experienced in the range of fentanyl plasma
concentrations of 0.2 to 1.2 ng/mkL (16), confirming that this study reached therapeutic
35 analgesic plasma concentrationé of fentanyl. The smaller Cpaxnesa may resuit in a more
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a ~1 C apasoneddif on (16)} were achieved within 3 minutes. A stated however, the median time
to onset was 7 min after nasal administration
10

- BRIEF DESCRIPTION OF TABLES AND FIGURES

Table 1 compares the plasma concentrations of illusirative patients undergoing treatment
with 75 pg of fentanyl by means of nasal administration to those receiving 75 ng of

15 fentanyl by means of intravenous administration. Data points are plotted in Figures 1A,
1B, and 1C.

Table 2 compares the plasma concentrations of Hllustrative patients undergoing treatment
with 100 pg of fentanyl by means of nasal administration to those receiving 100 ug of

20 fentanyl by means of intravenous administration. Data points are plotted in Figures 2A,
2B, 2C and 2D.

Table 3 compares the plasma concentrations of lustrative patients undergoing treatment
with 150 pg of fentanyl by means of nasal adminisiration to those receiving 150 pg of

25 fentanyl by means of intravenous administration. Data points are plotted in Figures 3A, 3B
and 3C.

Table 4 compares the plasma concentrations of illustrative patients undergoing treatment
with 200 pg of fentanyl by means of nasal administration to those receiving 200 ng of

30 fentanyl by means of intravenous administration. Data points are plotted in Figures 4A, 4B
and 4C.

Table 5 compares pain intensity (P1) scores and pain intensity difference (PID) scores of

intranasal administration to intravenous administration at 75 pg of fentanyl of individual
35 patients. PID values are plotted in Figure 6a.

-
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pai n. 20 The time to onset of action is much longer than intravenous administration or the method '
of the invention. The composition and method of the present invention provides relatively
fast onset of action and peak plasma concentrations, as well as having an extended
duration of effect as shown by the slow sloping downward curve as opposed to the S
relatively steep downward curve of intravenous administration. S
25
Figures 1A, 1B and 1C compare the plasma concentrations of illusirative subjects
undergoing treatment with 75 ug of fentanyl by means of nasal administration to those
receiving 75 ug of fentanyl by means of intravenous administration. High plasma
concentrations are reached relatively rapidly by nasal administration with a fonger
- 30 duration of action. Peak plasma concentrations are lower than by intravenous
administration.

Figures 2A, 2B, 2C and 2D compare the plasma concentrations of illustrative patients
undergoing treatment with 100 pg of fentanyl by means of nasal administration to those

35 receiving 100 pg of fentanyl by means of intfravenous administration. High plasma
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phar mac okdasetadminpstefed istravemousinset , duration, and extent of pain relief of
infra-gasal application of fentanyl conpared to i.v. administration of four
di fferent doses. 35

Figure 7 illustrates the analgesic profile of oral p.n. treatment of breakthrough pain,

depicting the typical pain level during the day for a patient.. It also shows the coverage in
pain alleviation from the long acting, controlled release morphine twice a day and the fast
acting p.n. morphine. As illustrated in Figure 7, it is obvious that the action of the p.n.

30 morphine is too slow to cover the fast occurring breakthrough pain. ‘

Figure 8 illustrates the pain relief obtained by the administration of a nasal formulation of
fentanyl along with controlled release morphine. The morphine covers the baseline
(chronic) pain, whereas the fast onset-of-action of the intranasal fentany! provides

'35 improved pain relief during the breakthrough pain episodes.




~ 00 ~cCc zQO- 37 Trial Design This study is designed as a controégfd, .
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15 Fentanyl may be included in the formulation as a salt, appropriately adjusted b.y weight to
achieve the correct concentration of fentanyl. Other tonicity-adjusting agents may be used
instead of or in combination with sodium chloride such as dextrose, glycerol, sorbitol,
mannitol, potassium nitrate and sodium sulphate decahydrate or mixtures thereof.
pH may be adjusied to an appropriate level by use of acids and bases suc;h as

20 hydrochloric acid and sodium hydroxide. Other buffer salts than the phosphates may be
used alone or in combination: citric acid, citrate salts and potassium salts.

Sufficient microbiological preservation may be achieved by addition of benzalconium
chloride, sodium edetate, disodium edetate, benzyl alcohol, parabenes. or a combination
thereof.

25
Preparation:

The solid ingredients are dissolved one by one or all at the same time in water. The
formulation is subsequently filled into appropriate multiple dose or single dose nasal spray

devices, which may be equipped with electronic or mechanical recording andfor lock-out
30 systems.

Example 1.1
Composition of fentanyl nasal solution 0.75 mg/mi (75 ug/dose)

! fentanyl citrate 1.18 my
35 4] sodium chloride 7.47 mg




"~ QL E~ Zt~. C~r 38 5X7X9X12X1L5XXXX25X30XXX40X45 60 XX XX XX
X75XXX9OXXXXLO5XXXL20XXXXL50XXXL8OXXXX210XXX240XXX The patient wadl prtdiictiEd
with 2 stopwatches. Both watches were started in connection with the

adm ni strati on of study nedication. One watch was stopped when the patients
are certain of the effect of the study drug, and the second when the
patients experience 5 recurrence of pafrn. Pain recurrence is defined as
"pain relief is no longer nmeaningful". |If patients took rescue nedication

before stoppingithe Gasnid hs&opdRbREbphblibydReunti| resgye medi cation was
used as "tinme to effeci-e he times for "onset-of action" and

"effect-end” were reOGMR 'ﬂVW"S%PWﬁE’WSﬁf#@ for adm Aigstrating study
medi cation i s rigcor dgerile watdpe CRF. I f the study nedi ci nlﬁ)ﬁlji‘fjmﬂ()t gi ve
sufficient pain relief the patient is 10 allowed to fake rescue nedicine
(I'bumetin, Nycomed Danmark) 600 ng, 10 pcs.). The patient was asked to wait
at’ | easts 7TExumple Wef ore taking the extra nedicine, if possible. The patient
was al |l owed to hring_the rescue nedicine honme, and was asked to bring the
remai ni ng ¢eEReRIGRtiRdenYvSRasal gpletion B Egdnb {300y ieagd back of the control
visit. At the gnd offefiafyIQRasc vation period the patientyggored the general
i mpression of the treatnent. 15 The questionnaire part covers time from

i ntake of tri alll medi%giumehianide t he next 4 hours. During/.Bhegstay of the
department, reqggrdi | y, took ce 3 UuU-~G
2UA4 39 First ggntr%}ﬂ?_ﬁg&&gﬁﬁgﬁgﬁg&%{dﬁ%goper ati oi; e patient
returns*@or a cont r clodidns dibydroaemrkosphateatitydeatand concdhirigant nedi cati on,
as well as adv e pont aneous reported and reporie after direct
Lquest i oni ng, i?@ny?ﬁgpéeﬁrateezor ded in the CRF. Second m‘é?g’tﬂ(l}fl Day Af | east
one week after the controls visit a second operation is perforned. The
procedure gyprRid 3 operative day is repeated. 10

Composition of fentanyl nasal solution 4 mg/mi (400 pg/dose)

15 I fentanyl citrate 6.28 mg
i sodium-chloride 7.2t mg
i disodium hydrogen phosphate dihydrate 2 mg
sodium dihydrogen phosphate dihydrate 2mg
v sterile water up to 1 mi
20
Example 1.4
Composition of fentanyl nasal solution 8 mg/mi (800 ug/dose)
l fentanyl citrate 12.56 mg
It sodium chloride 6.89 mg
25 n disodium hydrogen phosphate dihydrate 2mg
sodium dihydrogen phosphate dihydrate 2mg
Y sterile water upto1mlL
Example 1.5
30 Composition of fentanyl nasal solution 10 mg/mi (1000 ug/dose)
Ol fentanyl citrate 15.70 fng
i disodium hydrogen phosphate dihydrate 2mg
sodium dihydrogen phosphate dihydrate 2mg
] sterile water vptotmL

35




Post operative procedures The procedure from 15 operative day iSqr peat e..‘}l,g,
except that patients were treated with the test drug if they neea @éﬁnﬁf €y

relief, also if their pain intensity does not reach "5" at the 11-point NRS
scale. 15 Second Control visit One week after the second operation the ‘
patient returns for a control visit. The procedures are identical to first
confrol visa. 20 Adm nistration and 2osage The study nedici ne nust be taken
when the patient experiences noderate to severe pain after the oral surgery
(pai n i nERARMPLE 20Fenfinyi3asBPofm@atidieantlcdifiditiodR®S) . The patient received
both formulations to achieve the double blind design of the study. Each
patient therefore has two nasal applications - one in each nostril - with
an intergdm@é 2fg ve 25 minutes. Sinultaneously, the patients have two i.v. "~
injections of 2.0 ni, with an interval of five mnutes. At |east the first
dose of test F@#PEFHY wi ||, depending on randomi zation, be either fentanyl

i ntrangsal oryfentgmydnyl ntravenous. The placebo int rarm$gtngqad5i,ﬁ§ravenous ’
is used as second dose for the iwo | owest dosage groups, 30 Baseline pain

i ntensify ThellbasefPHemshlofdRust be at least "5" on t R4 MPoint nuneric

rating scal e NRS) disadiumcddetitet he patient. Question: "®iefg tick of f t he
pain intensity on the 11-point scale where 0 35 corresponds to "no pain',

and 10 cor r espondsdisgdivilpiiegenphosphate dinydiate—. | o' —f9 1349 The

i nvestigator or nugsu@i j e of int medi cine in
the CRF. Pharmacokinetic @sﬁ%%i@%%%?%f%ﬁpl es of ﬁa&g?grrigl 4 nmL were
drawn18t the Bboversiyeibyiene@hcphe points (a total of 51130l es,
correspondi ngyt o Piiﬁ@ﬂ'or%@erﬁé%ate?a”pl es were centri fu%g) YRpgler cooling
conditions at 5C asma was separated and stored at -20C. Plasma sanpl es®
were shipped in one batch to the | aboratory, adequately packed. Details on

| abor at 0?&nt@ﬁﬂ%&5@§ucmé§ irfRe G6rRRdic 'bsté@ali—%g?glgt@{e}% zﬁg%g%’ébfw%ﬂf{aco' :

10 Phar nmaco paraneters were cal cul at ed gesi c effecf

Time to epkieve b cofeelongentralion i fgnirnvt IDtheronipily-adivstindagetiamgr e dised f ect
O f | gesi A Dot d
dur at it PSR B rFodtaEy o HECLMLIT LABHES R 40GolcBE ol icfol} RS 21 o
ef f ect t oanhiteepotassianmitate apdaediem sulhatehdeqaitieta o mbdireehereof Rikmay

medi cati g fy e@rcrlgg %@;ajsgﬁf)or?nﬁ%@w% WYBDf HBIAS UhAPasss Lhdad hyaR PR Rlhcio the

time of resc [ )
and sodium hydroxide. Other buffer salts than the phosphates may be used alone or in

combination: ciiric acid, citrate salts and potassium salts.
20
To inhibit or reduce adsorption of fentanyl to polymer materials used in the nasal spray
device, excipients other than polyethylene glycols (PEG) may be added. Examples of
such agents are alcohol, glycofuro}, poloxamers, polyoxythylene castor oil derivatives,
polysorbates, propylene glycol cyclodextrins, phospholipids and bile salts.
25 ‘
Sufficient microbiological preservation may be achieved by addition of benzalconium

chloride, sodium edetate, disodium edetate, benzyl alcohol or parabenes.

Preparation:

30 The solid ingredients are dissolved one by one in a mixture of IV and V. The formulation is
subsequently filled into appropriate multiple dose or single dose nasal spray devices,
which may be equipped with electronic recording and/or lock-out systems.




Pain intensity (NRS] Pain intensity is scored on the 11-point NRS sgaﬁfa
Recordi ngs took place every 15 mnutes after intake of study druggf Ui he2004
firsf 2 hours and thereafter every 30 mnutes for the |last 2 hours stay at

the departnent. 25 Pi; is the value of Pain Intensity at tine point T,
(m ssing val ues have been adjusted as described under "Correction of
scores'~ Pain infensity difference (8RSj Plo is the baseline value of Pain

Intensity (af tinme point To). 30 PID, is the value of Pain Intensity
Di fferenc&xampleidt point T;. PID, = Plo - Pl; Sumof Pain Intensity

Differenc rs,CPILD; is t cu ted (tinme weighted) sumof PID
up to the%@é{'%{ @?‘5’.’”’%’?3@&%{5@9 ‘E?%‘,"QQ’P’)((%?#Q/ 2 With0. PP 2004 41
CPIDZ = CPI D~ ¥ Pl DfertafyTdtratelT, ) CPIf?, = CPID~~ + PID;qfgfpf; -Tt,) SPID =
CPID, for i = NS G%nferral hirl]cggl:"aessi on (5-point scale, 4 hours) Four hours
after intake of the “SPHAL° cation, or at the fine of/-#hWgke of rescue
nmedi cat bon, the patient was asked abouf his/her general inpression of the
study drug. Thi,s was. dane on, a 5-point VRS as described bel ow. 10 Question:
"Wat do you tank-5[?83&”"1'?96”%9%@‘9?85@%%'?@@9 Possi bl&M8nswers: Poor (D);
Fair (1); Good (2); sbium dineilodeh phorbRatedskrfat (4) werggstated in the
CRFs. Tol erabi Lity of tpe tes‘i‘y gdjugs 15 See bel ow. Adversé events See

bel ow. 20 Corr &t i oROWPIYEBEEYCBr ati on of anal gesia: FoPdduration, the
observation point f eurifal dresdrie Waterconti nue to have neapjpgfiy effect at

t he enq of the observation period is considered to be censored. 25 Pain

i nt ensi toy and pain relief.

N Example 2.2
Composition of fentanyl nasal solution 0.75 mg/ml (75 pg/dose) with 5% PEG

| fentanyl citrate 1.18 mg
H| sodium chloride 2.5mg
15 . 1] disodium hydrogen phosphate dihydrate 2mg
sodium dihydrogen phosphate dihydrate 2mg
v polyethylene glycol 50 mg
\'J purified or sterile water uptoimL

20 Example 2.3
Composition of fentanyl nasal solution 0.75 mg/ml (75 pg/dose} with 10% PEG

i fentanyl citrate 1.18 mg
Il disodium hydrogen phosphate dihydrate 2mg
sodium dihydrogen phosphate dihydrate 2mg
25 H polyethylene glycol 100 mg
v purified or sterile water upto1mL
Example 2.4
Composition of fentanyl nasal solution 0.75 mg/ml {75 pg/dose} with 30% PEG
30 ] fentanyi citrate 1.18mg |
il disodium hydrogen phosphate dihydrate 2mg
sedium dihydrogen phosphate dihydrate 2mg
1l polyethylene glycol 300 mg
v purified or sterile water up o 1mL
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Patients who dropout due to | ack of effect or who take rescue nedication
bet ween one and 4 hours after study nedication will keep the paﬁhﬂiﬁﬁéﬁgﬁﬁy
score imedi ately prior to dropping out/taking rescue nedication) or the
basel i ne val ue dependi ng on which is 30 worse. The pain-relief score was
recorded as 0. This procedure may underestimte the effect of the drugs but
imtates the clinical course. If no3reatnent is given, the patient's pains
normal |y stay the sane or increase, and the patient does not experience any
relief. Bampl82 GF C 2~Q~ 42 Tinme to rescue nedi cafion: Patients who do

not requjire rescue nedication WMthin 4 after st

i ni ot PaTpGTRT o s et D e R HBo e BsekMIBSAPES W ssing data
in general inpressjeaanyabeatséet to nmssing and were thesgiong not be

i ncluded in tEe cal cul at ] ona. 5 Concomtant illness r;lsf%es to any illness
that is preséht atSABHMEPRFHe of the trial and continu M8hanged.
Conconst ant ngdi cagisediumelyaicR@eniphodshatéraityaiaté on ot her2 igan the trial
product that is takep during the trial, .including screening and run-in
periods. During thePdHadiyrBgenphespPhate dhidmaie s (39 o4 MHest - Oct apressin,

Astra) was usgd. Tb@yahyg,yeé?c@mdi cine was nasal fenta@mhgwherein two
different dose strengths of fentanyl for nasal application were used in the

four differenY treBY¥HEROr§isigwaterso up/nl (as fentanP®itPhte) in a

si ngl e dose nasal spray device produced by Pfeiffer, delivering a single
val i dat ed _dose of 100 wi, corresponding to a dose of 75 Ixg 15 of fentanyl
per ddQeEXAMPEY Pharma perforned the nanufacturing of the fentanyl
solution and filled the devices. 1 np/nL (as fentanyl citrate) in a single,.
dose nasal spray device produced by Pfeiffer, delivering 20 a single 3
val i dat eyasefsbseiptianof feptanydr fabd¥endi ng to a dose of 100 ~g fentanyl per
dose. Nygg igpar ma perfornmed the manufacturing of the fentanyl solution
and felt e vices. Conparative treatnment, fentanyt i.v. 25 One dose
strength of fentanyl was used for the conparative double blind fornulation

to beqgsed fopylinh v@ﬁ%&ﬁ@{id&ﬁfﬁgﬁgem anyl Sofjgr%t_}%goﬁn{a?&l ditRhtEmd oY, 3! ML

(as fentanyl crtrate oul es of
] for nasal administration 4 mg fentanyl citrate/ml 0.9% saline
It for nasal adminisiration 4 mg fentanyl citrate/ml 5% PEG300
1 for nasal administration 4 mg fentanyl citrate/mi 30% PEG300

20 Study design

The above-mentioned formulations were administered to New Zealand white rabbits (n=7)

in a cross-over design. The animals were dosed intravenously with a volume of 400 pl

a“(

(equal to 100 pg fentanyl citrate) injected in a marginal ear vein. Intranasal administration
25 was performed by use of a pipetie delivering a volume of 25 pl (equal to 100 ng fentanyl
citrate) into one nostril. Biood samples of 500 p} were withdrawn at predetermined time
intervals up to 60 minutes. The samples were subsequently centrifuged and the plasma
isolated and frozen. The content of fentanyl in the plasma samples was then determined
by use of a radioimmunoassay.
30

Calculations

The area under the plasma concentration-time curve from 0 to 60 minutes (AUC) was
determined for all formulations. For each nasal formulation, the bioavailability was
35 calculated using equation 1:




manuf actured by Janssen-Cilag. This solution was diluted with sterile
wat er, Nyconmed 30 Pharma, in order to achieve an injection vol udel dIER 2804

inall si ngl e injections, meaning that the 100 ug group will be dosed with
pure Haldid and the 75 wg group received 1.5 nL of Haldid diluted with 0.5
m. sterile water to 2.0 nL injection volunme. Placebo treatnent. ~0DCG

2~7Df ~ 43 To achieve the blinding a doubl e dummy techni que was appli ed.
Nasal application devices produced by Pfeiffer, filled with isotonic
buffered saline was used as dunmmi es. Nyco%g Pharma filled the devices.

Li kew se, Equstionle wat er, Wco%ﬁ@a&mMﬁwA dummy blinding as the
second dose of the i.v. treatnent in twotlef;, the treatnment 5 groups.

Medi ci ne order to check shel Flite under trial conditions,

or _anal
10 nasa 08¢ FO81oP e prubEnmS cabtEniatens o ash: bred WP TBGTISI Y S 51
drug ver eingpédiiofl of B@giidHa BoidniriortirhébuBgli ci ne at the 10 site of
i nvestigation, and were anal ysed by Nyconed, affer term nation of the
study. Storage tenperature nusf be bel ow 25C. Random sation and Blinding A
seal ed sogesmist h the random sati on nunber containing information about the
treatnment 15 for the particular subjecf wll be supplied for each subject.
The patients were random sed in a bal anced way, securing an equal
di stri but TR nrkeh E{.d&@b -
het ween deaans \mﬂarou x ﬁ@kﬁ tﬁ@5&%§$@th§mﬁabéﬁo&.gv&rﬁ§ﬂ§%@§ﬂe d dy -
doubl e-bl P ataf'P%S \BPierfa@%ﬁw@ @'Pfgtl"ﬁait\fﬁ@ﬂtphatwogmﬂtf resutts obtainadiare on to
t he Iaborgﬁv@ﬁy]tﬁgagg]eggbﬁprm ng the fentanyl analysis, fhe Data Managenent
and the statistician unfit anal yses are conpleted. As the patients and
staff dPe blinded fo the treatnent the schedul e nust be identical for all

‘patients. aa&@ hnl e for the
nasal forhrrnElag {dgrﬁg an b?ﬂt?éinoﬁ-\ﬁn?e a’ 8{‘1\%%%??&?&% @ngﬁht?g&?@ gh of using
an appr ov#iragenpuatirandtnrtcariasally were i faninitationsToiD. 9%%i satine) @%)?EGGOIb laad GOty
f echni quep E@? gnéilgm‘rarl sed: Nasal period*Lv. periodDose groupl. dose 2,

dosel dose se75 pgf entanyl nasal Pl acebo nasal fentanyl i.v.Placebo
.Vv.Placebo i.v.Placebo i _v.Placebo nasal Pl acebo nasal 100 pgf ent anyl

nasal Phgc t v. Pl ac bo i.Vv. Rl acebo
nasal Pl gcgﬁge n@z??'?a@sé‘})éﬁ@ ﬁ%ﬂlodva‘{aﬂakgg-j%%d tin{qsf l’ ?%ag#)}gﬁ?rg §?ncﬁ,>8 %/
nasal f ent Efpnasal edmmrﬁtraﬂym of thneaﬂﬂlﬁ@ebtform!sﬂaﬂrsaﬁMtanyi/(rﬂ?aaﬁr.homs aI PI acebo

nasal 200 I xgof IR nasatf sal-frent aryt - ““L Sy PLacebo
.v. Pl acebo i. acebo nasgrbﬁ'gce d(')l‘o"nasa c'rmHgtl?%p %%‘P“JH and i.V.

peri od is used ﬁ&ﬁ) i | lustratf#db®0and does ER-80 ef | ect 1@3—@0der of trieat nent

for patients, Ltg;x?mlirﬁ)téé pen JE._“S* solely—eor 2*_“ndc_,m Sat s _

EXAMPLE 4

20 Protocol for clinical trial according to the present invention:
A pilot, cross-over study to evaluate the tolerébility, phannacokineﬁc profile, as well as
onsel, duration and extent of pain relief of two different formulations of fentanyl in patients
with post operative pain after oral surgery.

25 Trial phase: Phase i (Therapeutic exploratory)

Objectives:

The objectives of this study are to establish the tolerability, the pharmacokinetic profile,

the onset and duration, and extent of pain relief of intra-nasal application of fentanyl
30 compared to intravenous administration at four different doses.




At i.v. admnistrations are prepared the sane way: 1.5 nL is al ways taken.
from1l.. 5 Anpoule" and 0:5 L is always taken from"2. Anpoul e".3 ThBEC 2004
di fferent doses are achieved as follows: Dose groupTine "0 dose 1. Anpoule
2. Ampoul eTime "5 minutes” dose 1. Anpoule 2. Anpoul e75 pgHal didSterile
waterSterile waterSterile water100 | xgHal di dHal di dSterile waterSterile
wat er 150 ugHal di dSteril e water Hal di Pferile

wat er 2001xgHal di dOHal di dHal di dHal did Al l adverse events are classified as

ei t her sHial®asigpr non-serious based on strictly 10 objective definitions.

Tol er abi . | arabj | | [ S 0 rel effects
of fent a-ir‘llé}% ;¥tug§]‘ gﬁ,at?%sgqﬁeﬁfa‘%uée%é:ntér%g?&fc%ﬂ? I&%@Hdbcxo%n@?mg’t %&vgg \ngg’s%ior ded 7
separ at edtydy. Thk patiars bhergndpinsedriad differentydpss lamtsupbtainead throagh 2rdifferdnic at or
of respi r i recorded. Al such signs and synptons that
are consgog{é@é%ongg\%eggélagg%%@éy‘rrust be noted. Tolerability of the test drugs
This t¥ial has a focus on the tolerability of the nasal application form-
t hereforg. .questions related to the nasal application has been
i ncl udedfr'az?’?&fée’%og’rdi ngs obtained in this section nust, if they are _
cat egor i Batienkssofdaitegareders, eages! 8 tadidi yearm) aleight hemizd oxittdiedicatiorsfoe havifgcor di ngs
- wll tak | ace.bef ar.e. i nt ake of study drug and every 15 mnutes thereafter

for 2 hoﬁ?tg,maf"ﬁg)rli'%é%?cgfmg r?ﬁ“ﬂﬁ'ﬁ@@vrfe m’?ﬂe | ast 2 hours stay at the
departnment. 25 Nasal tolerability. 3 0 DEO Q04 45 Pl ease score the
foll oi%n effectt on an 11-point NRS where O corresponds to no effect and 10
to th drqﬁsﬁsé@?néffect i magi nable Sore, itching or stinging nose: Sore or
st i ngi ngBhdulin@baindntensityor stuffy nose: Runny nose: Taste di sturbgnce: CNS .
effects ease score the below effect an,11- poi nt, NRS: edation: 0%
corres poﬂ&% g‘t’s@h% Eﬁ'f’d’t“éﬁeifer?é%ﬁf,—é’&tﬁ% g?'lpi"% PYMSHraipg ShPle ]ﬂgﬁg) '™ neans
conpl et einglutettxestiental m peaceful and tranquil Nausea: O corresponds to
perfectly normal, no nausea and 10 neans conpletely sick, about fo vomt 15
Mental state

15 Pharmacokingtic assessmenis

Blood samples will be drawn at (0, 1, 3, 5,7, 9, 12, 15, 25, 40, 60, 90, 120, 180) minutes
after administration of study medication.

Pharmacokinetic assessments will be made founded on the resulis from analysis of
fentanyl concentrations in blood samples. |

20
Pain intensity 7
Pain intensity will be scored on the 11-point numeric rating scale (NRS). Pain intensity
difference and sum of pain intensity difference will be estimated.

25 Onset and duration of analgesic effect

Onset, duration and time to rescue medication will be measured to obtain evidence of the
suitability of fentanyl as treatment for break-through pain.

General impression

30 General impression after each period will be obtained.

Tolerability of the test drugs
Nasal tolerability, CNS effects, influence on mental state, and peripheral oxygen

saturation will be measured.
35




Pl ease state the drug influence on nental state by a yes/no answer: Do you
feel high? Are things around you nere pleasing than usual? Is youir @rgee%tmlf
not as |oud as usual? 20 Do you feel nore dreamy than |lively? Oxygen ~
saturation Peripheral oxygen saturation was neasured transcutaneous (Pul se
oxynetry with Wdetection) and recorded every 15 mnutes for the first 27
hours post-dose; and thereafter 25 evéBy 30 m nutes. Sfatisfical

Consi derations-The Trial Statistician was responsible for the statistical
anal yses. |hvestigplichasiid@: cal cul ation relating to the pharmacokinetic

obj ectiveg tgg' trial shows that the suggested 30 nunber of patienfs gives
a real i sti’® oA penfoge (jewrend HY raientsnybparatpsdiilow) onindrainasalUC.  The
desi gn of dppecdtiohal i ncludes 2 adm nistration routes and 4 different doses.
The power considerations bel ow are based on the assunption of dose-AUC
linearity, which allows for joining of the four dose groups. This leads to

a conpars | A Gt i . i ifed t-test, 35 o]
o= Zoo4 4ot posd e R L e AL 3t B0 B T e e r ef )
an i nfra pandigstnteanal bétiveen dosds), 280100 g, figa Bt Sintales ok

Génerally&ots éé)s expected that the variability of Cm and AUC are of the
sane magnitu?i . In the sane study there is a difference of 30%in AUC

bet ween nasal and i.v. adm nistration. 5 Primary Endpoinf The AUC i s chosen
as the pri Yar @gipoi nt, as the sanple size and power calculation justify a
result that can detect a difference in AUC between the fornulations in the

| evel 010 vihtaavenans B8 nefesiandandliftrSee00§ 30y 8 RelRiyit S: Onset of anal gesic
effect: ign function of tine to onSet of effect was anal ysed

The distrjbuti
‘as a time TYTORR V&éﬂ?%}t@m‘éﬁ"#@ adminipierrchintraesnepslyy Boue,t100ingi 1584 (78t i on
procedure i I, r hGa sentatian of tinme to
et Thd YA IWemBUCHREV! bdtiiefdodesh 208\ ARIRE fn 35 Miftics Hiedte
Dur ati on dfehgR @8k effect. Medi an duration of anal gesic effect and 90%C

wer e cal cul at ed.
15 Placebo:

To achieve the blinding a nasal application of isotonic buffered saline and an i.v. sterile
water will be used.

TRIAL VISIT PROCEDURES
20
Screening/ | First First Second Second
Inclusion Operation Control Operation | Control
\ Day Day Visit Day visit

Informed Consent X

Inclusion/ X

Exclusion Criteria’s X X X X

Physicat Examination | x

Past and Concomitant X

liness X X X X

Urine sample for X

screening for drug X

abuse

Urine sample for X

screening for X




20 Tinme until rescue medication: The distribution function of timg, to -
rescue nedication for patients reporting onset of effect were anah&%@&ﬁé@f
time to onset variable using the Kaplan-Meier product limt estimtion
procedure with the purpose of giving a graphical presentation of tonme to
onset. The nean 25 tinme to rescue nedication and 90% Cl were cal cul ated The
anount of rescue medication used werd® tabul ated. General inpression
(5-point scale): 30 Proportions of patients in the 5 categories were
iIIustreWﬁmb@m@phlcally.'Tolerabll ty of thd test di
5 _differe

(sum of Nt ’L’l-pri nt _scalel scori ng':)' Resul t
t he nearj B9 838P69%'Cl dere cal cul ated 35 QNS ef f ed
11- poi Nt} SAhSkSkHRIEENYS) ~ 0 DE & 20t ~~r |47 Resul
t he nearyf sum and 90% Cl Jere cal cuj ated | nfliuence orf nental gtate (§es/no
responsd a@YSiSeel i ng hi gh, feeling|pl eased, |feelinglof |ow vdice, féeling

dr eany) [ FHRRRESEr € tagul ated angd, The rmearf sum of jgosi tTve [Tesponyes and
90% 5 Cliwere calcul atediPeripheral oxygen daturatidn nmeasurdd

t ranscut Sa@rapni call presentatkon of tHe nean daturation alonef in
conbi nat —Ed!eﬁgpﬁlil ptasmer—qoncentrat on of—fefrtanyt; clyj togetfer—wi-+ pai n
relief TR AaNS| ty scorfes were pfesented. |10 AdverlSe eventd Becauge of

t he explEﬂemeyEv&tﬁmre off the trialx all conparativgxanal yse§d were
conduct etlocolpopulation—l18 Mthodg of analasic BPriinary

endpoi nt The phar macoki netic pFoFi les of the two application forms were
conpar edy gy ofddbraifstiond bh@ Bbftidk of BHhRskd ite otobdl | OWi ng vari abl es were

cal cul ated: AUC ~, area under the curve fromzero to 4 hours Cm-, peak

{i4

pl asma concentration Tm-, tinme to peak plasma concentration “‘
AE: Adverse event
5 CRF: Case Report Form
SAE: Serious Adverse Event
GCP: Good Clinical Practice
ITT: Intention-to-treat
PP: Per-protocol

10 NRS: Numeric rating scale
IMAFT: fentanyl
Cl: “Confidence interval
P Pain intensity
PID: Pain intensity differen.ce _

15 SPID: Sum of pain intensity difference e
AUC: Area under the curve )
Crax: Peak plasma concentration
Tnax: Time when peak plasma concentration is obtained
Ke: Elimination rate constant

20 MRT: Mean residence time
HVD: Half value duration

To7suemax: Duration of plasma concentration above 75% of Cpax

At present, fentanyl is administered as 1.v., i.m., transdermal or buccal formulations. This

25 study is designed to investigate the pharmacokinetic, tolerability and pain relieving
aspects of intra-nasal application of fentanyl. The intra-nasal administration of fentanyl will
be non-invasive and should provide a rapid way of pain refief.




VMRT, nean residence tine 25 HVD half value duration Tz~s”r> Cm-, duration
of plasma concentration above 75% of .Cm- when I C, elimnation rat@ [Fohsight
AUC and MRT were cal cul ated using the trapezoidal rule and the AUMC net hod
(11,12). 30 The paraneters AUC and C',~, will be tested for dose linearity.
Where linearity can be assunmed, the adm nistration routes were conpared by
at-test. If not, the conparison takeé$ account of dose_The follow ng
formul a were used for the extrapolation, where it is possible to estinate
ke 35 (n denotes the tine for the last data point with nmeasurable
con_centrati o%s%: ~ 0 C Z00 48 ~ (AUQ),and ~ kC + k2 (AUMC) a a a If it
i s not poSdY 58 epkdbiqueRPaM@enRialy reigessiortaprsikony cxasesbation of palidhat angties -
patient, énbKIRIUNGTF bIRTsHBEBISRin MbaTRt Fé&%ivfr%séﬂrérﬁcf: %Hggé‘ﬁé wrbHent I 1S
appropri ateh Al ternati. v Ily, t he _B'atlents wer e excluded fronithe analysis of
the parti tifin&° araherigHd regiment. Hhe gelépn standard der trasting grisodesyf break-

det er m Sethr@ghtpam hay 6t Mahy beuRs Bheh B@p;ﬁ@rﬁbnﬂaﬂﬁ%}%@! 4848 Gof BhG¥ B8ling oral

concentration. ti curve {%‘ | i near regression. - Peak_pl asm
concentr aPPm#'V(EOEE? nalie phEanRehhIRReipE dyprmigasesassiialesasiustmenttaf tresdesad t he

time to pleed of oesial loAiseling JpToii debsrdRaIts BSPRUI IS 1S ARbEInG E%thé%eﬁ&ﬁ hal f

val ue dura%*(?n GH\/D s 3), was the tine interval with plasna conce atl ons
above 50087t SO of paineRisEsondi ngly Tz7s, ¢, ~ was the tine interval with
pl asma concehtrati ons above 75% of Cm- 15 Tm~ was conpared between fhe
adm ni ?ér tion routes_via non-paranetric nethods. Exploratory analyses is

d

conduc apaieesitricfile b Riafemphedeblptssorma. vse cavbrise ghenseholaiagesiac
par anet er within 9;-VRginE R ak ffe@nAby $3552 MU 208 aRAFMRH oF LYY TRA Wi th

\the test pedicjne, each fentanyl preparation was packed In separat€ boxes,
and was | SB#DsEg e tertmenpibreasdhvmugh mpin must foces posivert fasbénsib ol aotigh,

citrate iapbiérinahafetbkipHieRiétand® sfficiently short duration to cover only the break-

through episode, and thereby minimising side effects. |

15
The analgesic profile of oral p.n. treatment of break through pain is lustrated by the
following drawing of Figure 7, where the typical pain level during the day for a patient is
Hlustrated together with an illustration of the pain control treatment divided in the coverage
from the long acting, controlled release morphine twice a day, and the fast acting p.n.

20 morphine. As illustrated in Figure 7 it is obvious that the action of the p.n. morphine is too
slow to cover the fast occuiring break-through pain.

Recently, transdermal fentanyl in a patch formulation (Durogesic®) has gained

increasingly popularity due to the ease of use and a tendency towards better tolerability.
25 The use of fentanyl as basic, long-acting pain treatment in cancer patients calls for the

use of the same generic in a formulation designed to cover break-through pain episodes.

By a nasal formulation of fentanyl as illustrated in Figure 8, many of the features to gain
successful treatment of break—through pain is obtained: a very fast onset of action —
30 around 5 minutes — and a flexibility due to the possibility of divided doses secwring a

sufficient dosage of analgesia reflecting the need both with respect to intensity and to
duration.

The development of the nasal fentanyl is aiming at treating, for one, cancer patients. This
35 pilot study to confirm the concept is extendable to cancer patients, despite directed in this




It was found That the solubility of FC decreased with increasing .

concentrations of PEGS. However) pH varied fromabout 4 in 2.5% PEGJt{pEC 904
about 8 in 100% PEG The solubility in 0.9% saline was about 16 ng/m . 3(?
Since it was not possible to keep pH at a constant |evel, it was decided fo -
use a phosphate-citrate buffer (pH 6) for further experinents. ~0D~C
z004 49 Exanple 5.2 Solubility of fetanyl citrate in PEG buffer mxtures
pH 6 at 25 "Cand 8 "C Wth pH naintai ned between 5.9 and 6.5 (and
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al | ow di ap@lvelibeimy ofAtmickPpdtiRats, Nncreased viscosity in vehicles containing
PEGs, the rate of dissolution is reduced. This was perforned to investigate

. whether the rate of dissolution itself could cause the reduction in
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equi valent t0.25 [ . a ' oo | |

For mit at 10ReR & daltt PERTERTbE il fodkd o fBty, FbbhRbfun SR fRutts,
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pptiite S T P PR AR A RS S SRS Rt R e

i ncr ease dpbkeling hoopitapiddords t6idobdment thevefe usé (RHS300 Than in PEG00 and

reduction of tenperature clearly decreases the solubility of FC. In

concl usion, nasal formnulations of FC delivering 1 ng fenfanyl in 100 ~I
vol unes CraferBiSiitdConser-etiactiongdiofationtertitrmvert dssepsddbyla Bodddinding 3 0
~E G204 a?:ngrdach starting with a low dose of 75 pg and a medium dose of 100 pg. Investigating
20 higher dose levels is achieved by repeating the dose with a interval of five minutes,
thereby obtaining the desired fast onset, and in addition a sufficient duration of action
(designed to manage the break-through pain episodes of %-1 hour), but avoiding too high

a peak plasma conceniration.

25 A cross-over design is applied to gain bioavailability data. The treatment dosages were 75

pg single dose, 75 pg dual dose, 100 png single dose and 100 ng duai dose.

Because fentanyl is a narcotic analgesic drug, patients — not healthy volunteers - have
been chosen as trial subjects.

30
Objectives
The objectives of this study are to estabiish the tolerability, the phannacokineﬁc profile,
the onset, duration, and extent of pain relief of intra-nasal application of fentanyl
compared {o i.v. administration at four different doses.

35




EXAMPLE 6 Effect of Periods Data for the two days of surgery wer r
for ail PK-variables. Significant differences were found for AUCS,[?W&
FI VD (PP popul ati on) and MRTo~ (PP population) 5 Also SPID differed for the
first and second day of surgery. AUC~ and Cnx were both lower in the first
period conpared to the second. For AUCO.3: 5% I ower for nasal, 14% | ower
for i.v.; for Cm—: 5%for nasal, 42%3%wer for i.v.. In the PP popul ation
this period effect was nore pronounced, probably due to fewer patients. For
vari abl es THghPesigrgni fi cant period effect, this was taken into account when

statisticgly; Ve . r.far vl e 1 onparing fornul ations
and dosesffl}l’"ﬁ%:ﬂjad r';g/aéﬂ p%f%?gﬁ%“%%&%g%qiﬂgr%@@%ﬁq%% ngcrﬁéss?"?ﬁ nf m
for 75 wystudygihedpaiignis werarardofmisedt0 ditierbarda\idvels aid 2 formuRdShding r ati on
t he correﬁggﬁg%m%ii gures were 28.0 and 88.3 ng x mn/m . 15 Linear

el'at1 ons

dose- AUC~ 1 hi ps were found for both routes of adm nistration and
bot h popul ati ons Wien routes of administration were conpared, i.e. the four

doses poo i gher than AUCO.3.;,. wth bioavailabilities of
ﬁg%é‘éﬁﬁ%or ﬁ%'c)@@t?r?

107% and i e epror atory and PP 20 popul ations, respectively. The
di f f er encébe batisweare/idBed ackiaileavedhd\tEjariment. If tierpationt dovis 3t &ipefBhcd P=0. 14

and p=0.0 . I dppints AUCO. ., - 25. .~.,~~, increased from®67.7
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expl oAt ation ine ose-. .~ relatjonships were foun or
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adni ni st r atpplyingve geod oalpalatish ofithebiobeskbiity dridl pHaffiaddkHetid @a@SHAO0! ed,

AUC~~, wa i t han AUC.~ ;~" _wWth bjoavailabilities of 116% and 119%
for the e>§<% B?@ﬁ {c.?r%?"b'ﬁ%r%- BB st s 89?2)‘8"3'&%}@(9( &f & gbtainfbientive eplence

bet ween At&res.a~, and AUC~;,". was significant for the PP but not for the
expl oratory popul ati on (p=0.045 and p=0.071). 0O O DDD-7_004 51 Craz
Cmaz-nasal Gn the exploratory popul ation increased fromO0.7 ng/m for 75ug
to 1.71bgMethddsrand0sagsnbans aghsurdhengor responding results for the i.v.
formul ati E e Li near, dose-concentration

. 0y 8 Oérg and 2i' 6ntnﬁ/'tm' 5 ; - C¢ at.

rel at i onshfPe were FBHAY PRIGANENSILY of ghleasts or akthe A Tirein SRS Wi Hdouens and
for nasal rexdivedistidyateédication (Erdaf Bedekedrg redcie PRRIIdAbhL ThedSRichRUL&s Of
adm ni str?&ie%r}ow?rj cor&g@r Sd i .e. rgﬁul ts for the four doses pool ed, peak
concent raf T on 9 HALaT YL IPH houls fox gty feasang and in ofdepio ehservexgietador y
E)op 3 | gt i ;)dumﬂom pEEai fedipf arﬁmg filheiRyueensinalrk eartiohine CRE EgINRS t@el%ect ?f

p=0. s of, admi nistration were cqnpared, i.e. tesults for
the 1 ocd s bR kefdings St frdh b3 ierahion acint Shidh doieh in f or
i.v. adm pxygensetupationiiere perfoespiatdhe liowing time points:
*» before intake of study drug (time=0)
» every 15 minutes after intake of study drug for the first 2 hours

» every 30 minutes for the last 2 hours of the stay at the department.

25
Simultaneously blood samples were obtained for pharmacokinetic studies 0,1,3,57,9,
12, 15, 25, 40, 60, 90, 120, 180) minutes after administration of study medication.

Overview of post-operative sampling and recordings:
- Time after . Blood, Pain;




15 values for the PP population were 13.0 and 5.8 mn (p0.0001 for 2]0 .
popul ati ons. MRT~ MRT~ varied between 61.8 and 69.7 mn There was $1 2EC 2004
dose- MRTO. 3 rel ati onshi p for either population. MRT~. asai tended to be

hi gher than MRT. 3; for the PP popul ation 20 (p=0.054) but this was not
the case For the expl oratory popul ation (p=0.17). MRT.~ MRT~ varied between
125.6 and 257.4 min. There was no d&se rel ationship and no difference
between the two formnul ati ons. 25 HVD HVDasa~ vari ed between 19.0 and 46. 4

m n whereas esulfls To¢ 1. adm ni gtration \Were betwen 10.6 and 30.3 min.
No dose—relafonshHi-ps—perelseen p=pD-34 e,x_pu‘v-ai—e»-y%:o. 17 PP). HVD was
15.2 mnin‘'the i.|v. group, i.e. {13 mn shorter than in the nasal group
30 (p=0.000% . For| theexploratory population this diffference was 8 mn
(p=0. 1) T>7s%m: Tsicma~lvaried bbtween 8 2 and 16 6 nmn after nasal
admi ni ktrati'én and betfween!{3.4 and F.7 nin afiter i.v. |adninistration.
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The patient was provided with 2 stopwatches. Both watches were starfed in connection

with the administration of study medication. One watch was stopped when the patients

are certain of the effect of the study drug, and the second when the patients experience

recurrence of pain. Pain recurrence Is defined as “pain relief is no longer meaningful’.

patients took rescue medication before stopping the second stopwaich, the time until

rescue medication was used as “lime to effect-end”. The times for "onset-of-action” and

“effect-end” were recorded in the CRF. The time for administrating study medication is
recorded in the CRF. If the study medicine did not give sufficient pain relief the patient is
allowed to take rescue medicine (Ibumetin®, Nycomed Danmark) 600 mg, 10 pcs.). The
patient was asked to wait at least 1 hour before taking the extra medicine, if possible. The
patient was allowed to bring the rescue medicine home, and was asked to bring the

remaining rescue medication and/or the emply package back at the control visit. At the

end of the observation period the patient scored the general impression of the treatment.

The questionnaire part covers time from intake of trial medication and the next 4 hours.

During the stay at the department, recordings of adverse events, if any, took place




devi ations, SP1D for 60 mn was cal cul ated. No sign~cant differgﬂﬂ$§,wer@]
however, found after reducing the period of observation to 60 m s 2 &
Onset of Analgesic Effect 25 Median tine to onset of effect was 1 min for
i.v. and 7 mn for nasal admnistration with the four doses pool ed
(p=0.0001). No dose-response relationship was found (p=0.75 and 0.55) For

t he expl oratory popul ati on nmedian ti n8%to onset was 2 min for i.v. and 7
mn for nasal adm nistration (p=0.0001). 30 The results are illustrated in
Figure 5 Duration of Anal gesic Effect Median duration of effect was 49 mn
for i.v. qﬂgtég#gﬂbgir nasal admnistration with the four doses pool ed
(p=0. 61) ds significant dose-response relationship for 35 -
nasal adni@newesk aiber thesparation hpPALERSturdsdor 4 Benteot PisR! IALRE Bf RABUYS 8RdON t he

dose 3 .53 response rel ati onshi s significant with a

medi an durcgtnpgr?\ht%q(g%’crﬁ%ﬁn’faéﬁwg% VERE %@n{]ﬁ %’9 nepy f%ﬁ)f@@@@dmorwe mean
scor es fiorafieaidiedt questoning, iibnprsetecendbddh tiseCRBf  anal gesic effect were at
time 5 points 1.7 and 2.3 for onset, 4.1 and 4.7 for offset of effect after
i.v. and nasal adm nistration, respectively. Rescue Medication The anpunt
of anal gestecondSineeativaddayat i on, i.e. ibuprofen 600ng and any other 10

anal gesi CSy; i rised .below. During the first 4 hours after surgery,

i bupr of en %ésésttgﬁgerg%ﬁfﬁagﬂt %3gr\é¥go!%w§rjt ng?onﬁf@eﬁﬂﬁ’ﬁ"ﬁ%@ormg- Tha prasaguref en
tabl et . THemal operbtive dmeis vesbated. ot al of 10 i buprofen tablets for

suppl enpptary anal gesic treatnent during the week after tooth extraction.
The nean 15 intake was 8.2 tablets. O her anal gesics were taken as well.
Par acet antfPosieperative ppoatldgesi ¢ nost frequently taken. The nunbers of

i bupr of en bl ets, taken r dose .and route during the week after surger
vos 18 1 Ao BN, BroraiRe 0B e hPraied RuSeR figh Palians weraireated with
adm ni st r &he test (dgSEibep nedEGdin 2lict, RID. IPBBIF paihiiMNIY JARSHerdiel F&adtg
Medi an ti tQ rhgﬁ ue nedication was 63 mn for i.v. and 68 mn for nasal

adni ni st rat TN YR8 58 For the nasal route dose-response was ciose to
~signifitance in both populations 25 (p=0.081 and 0. 051, respectively).

Cener al _I'rg)r%saigorrllr cosries for general inpression increased with dose, i.e.

sati sfacti t=treatment was nore pronounced with the higher doses.
Scores t erOmsiweek diterhhe sedonl @peiativn tHe iiehretusls RA&ILNASNIIN The BidcRRures

Ef fi cacy usi gns. Phar ak{ netic variabl es Presentation of
phar nacok%gﬂegﬁﬁlt‘?grﬁ{]‘é@?ﬁ%g‘"ﬁgsed on the exploratory popul ation. Linear 35
dose- AUC rel ati onshi ps were found for both routes of adm nistration. Wen

nasal aﬂg Adr%(ihistration and dosage |
The study medicine must be taken when the patient experiences moderate to severe pain
after the oral surgery (pain intensity of “5” or more on the 11-point NRS). The patient
{ received both formulations to achieve the double blind design of the study. Each patient
o therefore has two nasal applications — one in each nostril — with an interval of five

25 minutes. Simultaneously, the patients have two i.v. injections of 2.0 mL with an interval of
five minutes. At least the first dose of test medicine will, depending on randomization, be
either fentanyl intranasal or fentanyl infravenous. The placebo intranasal and intravenous
is used as second dose for the two lowest dosage groups.

30 Baseline pain infensity

The baseline pain must be at least “5” on the 11-point numeric rating scale (NRS) to
include the patient.

Question: "Please tick off the pain intensity on the 11-point scale where 0
35 corresponds to “no pain®, and 10 corresponds to “unendurable pain”



~00"t G200g 54 adm nistrations were conpared, differences of AUC a and
AUC~ were not significant. The bioavailability of the nasal for rﬁJUaEEQﬁgggz,
therefore was interpreted to be 100% A linear relationship between dose
and Cm~ was found for both routes of administration. 5 Wth the four doses
pool ed, peak concentration of nasal versus i.v. fentanyl was 71 whereas
mean Tm~ was 12.8 nmin for nasal and49.0 nin for i.v. administration.

Phar macodynam ¢ vari abl es Presentati on of pharnmacodynam c variables is

based omHelfvdsFgMepor mirk® BntefSthedirh@ramidate of intakel dPmenlicise prthé CRIMt
di fferences in anal gesi a between adm nistration routes were found for
ei ther popul ation or between doses. Median tinme to onset of neaningful

ef f ect V¥arhaboumdteraskessmate 7 min for nasal adnministration with the four
doses pogol ed. No dose-respagnse rel ationshi ps, were faound. 15.For

ot or buBPO SesmRles 0! BAKITL AR IEFE BB 2 o Aed Sheched fing TS e g -
mn f@ Pesahples] BofteSiondingtd - mdimal 56/mL¥.CB’dilMIQ§ were @amtrifaged tidilcbelihgi N a
faster onset of pain reduction. This difference was not reflected in the
Pai n | nteonsitieys k&G, plasmg Waeseraratedand siared ab 0o gnapamples Weni n after
adm ni stdidd-in ok bMefitd theldbaat@y, Meqhhkflackeg. 49 mn for i.v. and 56 nin

for nasal 'adm nistration. For the exploratory popul ati on the dose-response
rel ationship was significant with a nmedian duration of 47 mn for 75 |xg

and 89 ”baag&% raBragty rJdeRr BEER N i tﬁ@ﬁ&ﬁtﬁaﬁﬁ%ﬁ@?&i@ﬂrdf@&[ﬁ?{ min
for i.v. an ré mn |p nasar 25 adm nistration supports the inpression

t hat HhaPharsiacoldneticcnaremetestyaradmleulpigd. t he two routes of adnini stration.
Scores for general inpression increased with dose, i.e. satisfaction with
test treatnment was nore pronounced with the higher doses. Scores tended to
be hi ghePnsefrof analgesit affedtor 30 nasal admini stration. EXAMPLE 7 Adverse

Event s 3‘5inﬁ°to%%§é%’f%ff@9t"(ﬂ¥s?@to%\ﬁ%ﬂﬁﬁ. were recorded in this trial.

15 Duration of analgesic effect
Offset of anaigesic effect (second stopwatch) was stated in the CRF and duration of effect
is defined as the length of the interval from onset of effect to offset of effect. However, if
the patient requires rescue medication before offset, duration was measured as time from
‘onset to the time of rescue medication.

20
Pain intensity (NRS)
Pain intensity is scored on the 11-point NRS scale. Recordings took piace every 15
minutes after intake of study drug for the first 2 hours and thereafter every 30 minutes for
the last 2 hours stay at the department,

25 Piis the value of Pain Intensity at time point T, {missing values have been adjusied as
described under "Correction of scores™).

Pain intensity difference (NRS)
Plg is the baseline value of Pain Intensity (at time point Ty).
30 PID;is the value of Pain Intensity Difference at time point T..

PID; = Plo - Pl

Sum of Pain Intensity Difference, SPID, 4 hours

CPID; is the cumuiated (time weighted) sum of PID up to the time point T;.
35 CPID; =PID; * (Ty - To)
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~ 0 D~~ 20D 55 The percentages of patients reporting adverse events seem
fairly equally distributed . across the three tower doses wherea$ §heE{ 2084
nunber of events was high in the 200 pg dose group. Vertigo was the npst
frequently reported nost of which were in connection to 5 intravenous

adm nistration. Respiratory depression was recorded 6 tines, 5 of which in
relation to intravenous adm nistrati @al. Adverse events were coded according
fo the WHO Adverse Reaction Dictionary version 1999. In intravenous

adm ni str@pim&cg@\{ar;slgzeygntﬁ)such as pain or inflammtion at the site of
20 injection are obviously not observed for intravenous adm nistration. At
150 ug ad‘ﬁ?%§€@ﬂ@ﬁﬂﬁﬁ§%@n&n§l y, respiratory depression was observed -3
tinmes whegpms= gbis#rd =A4gse, respiratory depression was not observed for
intranasal admnistration. Tolerability. Nasal 15 Nasal tolerability, i.e.
sore, itching or stinging nose, sore or stinging throat, dry or stuffy
nose, rsING¥ndlaRMpARYichaslRidsediyr P ) was identical for nasal and

i ntravenous adm nistration. Tolerability. CNS Effects. Sedation and Nausea
20 Fi ndi ng@rihgprsiaier infrkeidhe giidy misdication, pnat tabitime ofdotake ofresmeb nausea

i ndi cat edmbiiaitionSHatp-BBniRs S460 aﬁBaﬁ{i%ﬁé.iﬂgee%Pas Em&egabﬁéf B Shidly o>

Wor seni ng_of nausea was recorded in 3 patients recerving nasa

pati ents Fae¥WesHeRe PN @ 5-paink RS las deaeribed below:es were higher in the 150 and
200 pg dose groups. Conclusions were simlar for cut off time points 60 and
240 min. 25 Tolerability. Mental State For the questions. Are you feeling
"hi gh" 30 | QUsAligR: s ped¥iatidesu tiinly abbitiheistudy medicatien®’our surroundi ngs nore

pl easant lb&%fblé'éﬁé{%? about one fourth of the patients answered Yes. There
|

seened to_be no erences between fornul ations. There was a tendency

towar ds 30cAdeFaieéPoReed (] MerymesHi(P): and Exediening) Weghstatddliy the GRFe.pat i ent s

responded to the question Do you feel nore like in a dreamthan awake?
There were no deaths or serious/significant adverse events. 3 Ua G~ 204
56 EXAVPLEO/grabiiilygéiedgstierags on 5 Oxygen saturation was the only |aboratory
vari abys sestggy There seened to be no

Adverse events
See below.

20 Correction of scores

Duration of analgesia:

For duration, the observation point for patients who continue to have meaningful effect at
the end of the observation period is considered to be censored.

25
Pain intensity and pain relief:
Patients who dropout due to lack of effect or who take rescue medication between one
and 4 hours after study medication will keep the pain intensity score immediately prior to
dropping out/taking rescue medication, or the baseline value depending on which is

30 worse. The pain relief score was recorded as 0.

This procedure may underestimate the effect of the drugs but imitates the clinical course.

If no treatment is given, the patient’s pains norrally stay the same or increase, and the
patient does not experience any relief.
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di fference between routes of admnistration but a tendency towards | ower
oxygen saturation that |asted |onger- with increasing fentanyl gdses. 2004
Basel i ne val ues ranged from94 to 100% Only one patient had 94% as
baseline and this 10 value was the | owest recorded for this patient.
Excluding this patient) baseline values ranged from96 to 100% The | owest
val ue for individual patients seen di&ing the 240 nmin period vari ed between
92 and 98% These | ow val ues were seen only once in the respective patients
who recerirdo EaftudQRedihtionv. , 200 Ixg i.v. and 10011501 200 | xg nasal doses,
respectiyely. The Ias{Tr %x_¥%en saturation yalues at 240 m n varied between

- 96 and 1 at%@’)ﬁ’*“lﬂ?(‘j‘@ equirg Fescre Mefineren LRSS e 3ud 98r ence bet ween
rout es ohdmiligtraiici warld ehsidiefedrtohaing eBtsbré @ vBEcivatioPBEMiseny R Hjanend i on '

that lasted | onger with increasing fentanyl dqgses. This . s 20 quite in line
Wl th expRERITECTe el e Ri0 oM aTam Bt el neige Ipdeddhs caruRtens hy
patiengs, oxygen saturation remained satisfactory during the treatnent ©
period. Discussion Tri al? nodel , .desi gn _and GCP canplian 25 The pai n nodel
P erovaFoRomint Hipers: telptiacny iness it Fpreapnt et thetster of e el AiRs ed model

for i nveggritiiaéd @fchahged a @RSMRaMThedEMion reRRistb my MEHiGHBALIRAMAARLCS. The
nmodel is well docunented. It has the benefit of being suitable for use in

bot h si d¥@! podydnatdsiaken diring theialginglugingseraaning Mgrin RerPdsh PLERY

mini m si g 5&@%&?}%@%&%&9@3%@%&&6@&@@@@%@%@@ Thé SRIYNSES.
The single dose design used reflects the therapeutic 30 expl anatory nature

of t hilQ mepigine wagwpsal ieatanyhwhergindwasifierent dege siransihs of tentasl for nasalt

treat nenépg}?lﬁﬁtidﬂﬁﬁé’retl%ea\fr?iﬁéfgb%ﬁ%rgﬁftr@ét%ﬁ%mﬁﬁésons a placebo group was
not included. |.v. fentanyl was chosen as conparator since bioavailabil Ry

of the fent anﬂ%ﬁfﬂhﬂéﬁiﬂdﬁﬁﬂﬁ@ho be conpar ed. 3 DD E C D04 57 Using

a university clinic speegj i j } ﬁBQ ,
advantage that it was uge%g'tngféﬂdgﬁg Ir{ée‘,g&?r? r%]%c;e t rggﬁé%%?%{’? ﬂ‘r’lé@%
uni formway. The staff hadngk sdldated dose)gbd 00 ehceorraspdading bwh Hest obic pod

| CH requi renents fr a, subst ant i nunb of trials w,th this nodel 5
Di scus¥ion of data obt agﬂée(ﬁ'tasﬂgfgg ch)s ‘fa'h\(cé) eéﬁli’/linarg}?d?ﬁr%n'ﬂg nitored by
clinical assessnent. Thenaméachiringd sirefeatamgbsulutivn amddilled tHedevioegl may be
clinically useful; however, plasma |levels do not reflect patient
sensitivity to fentanyl and therefore should not be used as a sole

det er m nant ofl n@y/thldbé ferdawl citratedxi city. Fentany! concentration levels In
opi oi d-nai ve patients anal gesja,has been obtajned i.n t w2 0 1.2
01 L (16) . Cconti rmi ng. ehacTel B el b Rrep ety BRERE, GardR  no e
conce@or gt;ons of 15 ;%mt?ﬁglévalmt?e&maif1i00|pl_he?rﬁee|pbnﬁiagwydpeqauf?ﬂﬂ -OR

i ncrease romO0.7 ng or 751xg to 7N or 200 entanyl. The
corresponding resul ts f & fepany .p\??d??ﬁ‘mamggﬁmﬁpﬁgg"%[‘% 6 ng/m.

Li near dose-concentr ati @Rarfufdchinr g stimdeniiiyEsdetsnthridomiet the da\iedsni strati on
in both 20 popul ations and for nasal admnistration in the exploratory ,
popul ation. The snmaller Cma, ~_ ~asaE nmay hint a nore favourable side effect "

profile f(}ymm@blméagﬁéﬂtpfeﬁmffgmfent anyl in regard to side effects rel ated
to plasmaconcentration. Mean Tm~ in the expl orat or¥ popul ation was 12.8 mn

a
for n&SaOngfipse siength of fntany,was bsediier eseqmararative daybleInddempiaianyiors ves
for the BRedfpuladgphtativare 13.0 and 5.8 min. It is reported in Literature
that tinme to peak concentrations after a standardi zed consunption tine of
15 m nutes for doses of 200, 400, 800, and 1600 mi crograns oral
t r ansnuC g3 atanfiesdhaion fofhjREkTEsh RGRIL GORSRANY BiraRY)SHAGI®! arBolis 42 FLHUL es
(16). Further when 3 doses of oral transmucosal fentanyl citrate 800
m cr ogr amanEackirgd by dassseprilega phais solution was diluted with sterile water, Nycomed

30 Pharma, in order o achieve an injection volume of 2 mL in all single injections, meaning

that the 100 pg group will be dosed with pure Haldid® and the 75 g group received 1.5
mL of Haldid® diluted with 0.5 mL sterile water to 2.0 mL injection volume.
Placebo treatment. |




30 healthy volunteers, nedian tines to peak concentration were 24, 22, and
23.5 mnufes for the respective doses. The Tm-.~~a~ is therefor gb@nﬂﬁé 2004
satisfactory in regard to the conparable alternative fentanyl treatnents.
The nasally admnistrated fentanyl in this trial reached recogni sed

t herapeutic drug | evel and denonstrated a shorter tine to peak
concentration than forActiq. 35 3 883G ~ (; 2~~4 58 Bioavailability Wen
routes of administration are conpared, the differences between AUC-"asa,

and . AUCIIm—a&ﬂeveltl@BbMﬂg/@B@ub@éEumﬁ@&éch v applicd Nas2il Spphektion gni fi cant.

The bi oav |Jab|I| ngé EE%{? @ 'B Iatbo is therefor interpreted to be

100%  SonEVISERREANtRARY BERITEN MG withisalonis bullred seinerwasoised s dWgumRst been

possi bl e Nysomked Fhdahe fﬂétﬂhapiﬂau‘:@éltf_lwéee @ﬁamewﬁ@i Wseomes 'Ph@ﬁ'ﬁa bAsusaprd to
| i cations

adm ni stration o nt an or o

b1 oava | 19 P B B e s85er] e s bn Rt i1 Wo EneIBFTERY syst e
has beén glewpsnstrated fo be around 70% A different device delivering
different sized 10 drops in a maybe | ess preci se nanner can explain the
very |l ow bioavailability in regard to the one obtained in this study.

Furt her, Médigne Rredbisisadm ni ster doses several time introducing

possibillt 0s ver dos not her aspect is the capability of

f ent anyl l?§ %&L%?'Eecigﬁ gf gﬁ‘i”ﬁ'g itong, 14nassl deliverydeyjces Hg?f’@fﬂoé‘?ef act is
is taken stmhgmamawrumpoméshﬁ 1 bku@h@:@ storad iteifethel WithtR trial ARaIHeCE #e
forrrul%t Is reparted to haveI bi oavailabi ity of 50% (16). Onset of

)
ef f ect? quS’f Wﬁ?‘ﬁ&?%ﬁnaéﬁr%aaa YRR %yme%pﬁ@ftp%mawcg\ Pisostudnt . Medi an
time to (mae,geltémpéqgt@@n@gpﬁ@s@;o@@s% was 1 min after i.v. and 7 mn after
(nasal administration. Inreal life sftuations it takes tinme before an i.v.
injection can be prepared and given by a nurse or doctor whereas nasal

adm ni st r@ﬂogﬁ;,@@,ﬁnlgﬁdmhgd by the patients themsel ves imediately after
t he need of analgesia is recognised. Thus the fastest pain relief my well

be obt ai rﬂe%leaéefq eqdewitinihe sandonysationinsumber romaibingfivfnrraation. atwet the tieatngtesent
ri ol feeRbafibaliRSian Susee: Wl bOSHIDN forRaLh SRSt |t 15, however, believed

that PK and anal getic variables w in ot her e.g. cancer,
patients. Onset of effect after nasal adm nistration was at |east as good

as resul tihef Bsts Her€ FarldoMisddin §1ﬂ5!é?mé&®[a)¥ akify 8? é??%ﬁﬁ etween

adm nistration (wthin 15 mn, ration o ratron of
anal gesi dregiments (iRganasgband lﬁtﬁﬁ\tﬁnpés)lﬁﬁ vl as beteberdosage. grames (36 pgi 1O t er

nasal adnjynisd [at ﬁgatlon of analgesia after a single'i.v. dose (up to
100 p :Fg g &%%oun 3 be 30-60 mn (16). After i.m admnistration

durati may be 1-2 hours (16). 35 ~ 0 DEC ~0~4 59 Arecenf publication

l uci d % of th
BT epaodas Tamy iy Ut ot EHhacd o RE BefifutR s Sl HEHGRI 2, abi o1 <
. with a'%hﬁﬁ@fyoﬁfafiﬁpefé@mgaﬂherﬁ@ualsyl amglysisibe DeialManhdarodrst, anéﬂ@ nausea and

t al f | bt d
et he TG tnicBh Sechle RonBRAES, AShe BAiCIE Sod NBAR: BpfBsln ' *' "
adni ni st tegioent tkg seieduletrnest beddsntical fpralipatiehiseThisig digvedaysi daibie-ol onged
si de elsf eRhtiny B_f?ﬁlr%ftfaaﬁqtfg foP e HashEBhANMon ShdtbFinsT VeSS as well due to

the wish of using an approved and marketed i.v. formulation. The blinding by double-
dummy technique can be summarised:

Nasal period* L.v. period

Dose group 1. dpse 2, dose 1. dose 2. dose

75 ng fentanyl nasal | Placebo nasal fentahyl iv. Placebo i.v.
Placebo i.v. Placebo i.v. Placebo nasal | Placebo nasal

100 ng fentanyl nasal | Placebo nasal | fentanyl Lv. Placebo i.v.
Placebo i.v. Placebo i.v. Placebo nasal | Placebo nasal




patients has recently been denonstrated (15). The variety of diseases and-
condi tions causing acute pain allows no sinple assunption 10 a8 G@Eqptg'[‘m@l
duration of anal gesia. Nunerous clinical conditions, however, exist in =
whi ch self admi nistered efficient pain relief obtained quickly - as with
nasal fentanyl may be val uable. Nasal fentanyl may be given either al one
or as supplenentary pain therapy. | es are pain in connection with
postoperative nobilization, short-lasting procedures |ike change of

dr essi ngpi15@ngi na pe¢tfataryl ngsdll | Jeiaed nasal t|rfaniasayl ior  epfentalgsi.v.equi

15 pain felief for allpnger.peridd,than.supplf ed a sing dose of

fentanyl | nasal adni 1ipgchg?i" n nn%i%c?%%ﬂeat etoj.gla'ﬁt}%o '&?Pﬁ'gabfa&eg?ﬂﬁ@'ti

the two {oooyuhati ons| vatanyhasant Neardvii. pal fentatyeDel TY
C Resul t E)g{cggé%gélhat

Lhe : gentan |][mfaeﬂ [
ifferengte and sum ot _pai n intengi iffere
)FZ‘?%BB té%ceg%"’f or :}JF

ring

es of

total 20}anal gesia o B t h 'Q??%Eas@?d

Scores for gefBederrh NR&8ISSErBE ant G egsRd iWLEEY P MBstratich arkPdde3Tot FfBG W th
test treatnent s nore _pronounced with the higher doses., Scores tended to
be hi ghethergtler of Freamepy f&&af'ﬁaféaﬁh'%ﬁ?mr&%nhw'@m.onTﬁedwaﬁBqn-scor es for
i.v. may reflect the fact that both nedications 25 are recei ved when doses
are received. Safety Safety conc|usions based on single dose exposure have
onl'y i nf\ % admipigtraiong e Propaiediihe same Wavad Sank ilviys lakesionudd possi bl e
accunusapiouRl afd 8% miMd Aiwaps taRER fbm “S0AHPEEI”. thR diftrbnBbigs Ske event

profil e of _fentanfyl was not 1nvestigated here. In future trials, special
at t ent i oActE®Nsd a8 BBEOWS ven to the risk of respiratory depression since

hypoventilation may occur throughout the therapeutic range of fentanyl. The
risk, however, increases with plasma levels apove 2 nglm in_non-opioid
Tol erant {patients, e}ﬂ’@veé‘m@spati ents with anTined@riptes” peseronary
conditio r \CM]‘R receisVv dr usin i,L.at o ressi on
(16). Si I’Iljlz)]sle ant_re &?‘gfbt(‘)’pf?r dep%?&%ﬁ?ﬁias dg‘v%rﬁép"él W1%ﬂ%ppo G~} (J
26n~r pllgsmm f ent anyIHadio®@ent r at|i Steslevatem! | hHterftonaies r ¢Semahatey efif ects
wer e i nsikghi-f Q. L._'l;heLeA.s*ao_p:Ledir‘fnhnrelmihn:Hp
bet ween pite8md f ent apyieldidg®cent r 4tildd8®and PcpBtefileowater n ¢ Sitesitewaisrve
patients TRACT ease (LS ef feat Lo asTa tanyitevdl s
above 3 rm?% (16). % e _adver sg %t\?g}%;v&%érﬂgfi \félhlfibdr@fenf am%ﬂ%rﬁ%é}\?/ﬁer, was
consi steitzom/i;igh t he adydid® eventjsHadipect ed fpHaldhi® conpdHmbid®Benef ijt s of
nasal admni } 10 Nasal-—adiinistration bf fentanyl offers a rande of

benefits. It is ideal for patients with nausea or vomti _ng,' obsti pati on or
i mpai r ed Agagivaee bRERS birdGhssEPAddiinePserithe P A68-sBfioddIBhdidSdd &hidign Wi | |

facilita
conf uébd

t hensel ves allowi ng the confort of 15 i ndependence fromthe nedi cal

The psyc
anal gesi

Nasal adma8aRbleribiiny sighs2Pa-syplshy R1A8d1d ORBYIMRER dT9¥ntah

i

te co iance in |less notivated patients like children and nentally
PhieCi uet

INfigP$-ent s. Nasal fentanyl can be taken by the patients

st

af f .

aspect of being i ndependent and knowi ng that efficient

jéﬂdztﬁejt he ri

fentanyl glé dedivh nilich fiethey BRNEAtE@drisell ab adverk8RUAMY| additionally be recorded as
such. Recordings will take place before intake of study drug and every 15 minutes

25

thereatter for 2 hours, then every 30 minutes for the last 2 hours stay at the department.

Nasal tolerability.

ogi.cal
Q%kﬁ%”ﬁé obt ai ned qui ckly may even reduce the need for nedication.

sk qf""}

i nfections. Nasa*l f ent anyl ma'y al so be a cost efficient alternative in
“pati ent ' SBHEPGT Pidentand cgdasial ssafe Mrgiresaried seraialchat-eping haprBRReTdl  nasal
fent angl ogppadatirgtidte— BI BniinbicAe s redpirbice) ngreQﬁ_Qﬁ W@ rbfsraad@yall diich signs
post operati,ve Bal n, benign acute pain episodes |ike angina pectoris, gall
stones, CPAEHRPIMS thakATELonsIderd adverge exenrls mustbaneted. pati ent s may benefit
fromthe easy 25 admi nistration of nasal fentanyl. A broad range of

or gani sations dealing wth enmergency/acute pain situations, e.g. mlitary,
fleet, aﬁpqrqx{glgtyof@gg%dp@m and sport managenent, may find the

ef fi ci enayis tAMIHAS 206 orfihd t8RFIlING 6F tRE nheApPlidatibR FGHE Hhérfbre IP&ific

phar rrgﬁokl netic results conpared well w th the pharnmacoki netic = .

char aéPeSHes0Ps redated 1o i Hase! arRbicatign hashgendn - Pdiesardings pbigines)in




_Anaesth Intensive Care 1997 :
Hagski | dd¥aiSeaas ot U caltpsEPRIisdpriasiitnerent aomayae28nd 40 means conplgtely

An onset of analgesic effect wwthin mnutes as seen in this trial is an

inportant benefit in treating pain. The linited duration of acti @n{ofjf fagsh

fentanyl of approxinmately 1 hour may 35 al so be a benefit in nunerous
clinical scenarios. ~ 0 DEC 2-004 61 The anal gesic properties of the two
formul ati ons were presented as pain intensity, pain . intensity difference
and sum of pain intensify differenced4bResults indicated that total

anal gesia obtained with the two forrmulations did not differ. These

obser vat i Riesseosudrd the fSIoNaREéFdcE of bnt SRR NRS WAELO Bbrdgiohid ﬁtrfoaéﬁeef‘ make
nasal fent n,ﬁL Q,%rmstgﬁpi]o)?;?zln .new way of treating pain elther used al one
or as supBiCelteRis Srepiashefert Fagginabig s er ences 10 1. World Medi cal :
Associ at i Sore Debingrartstingin®@hodde! si nki . Recommendat i ons gui di ng physicians in
bi omedi c%r esearch lhméﬁl ving human subjects 2. M CROVEDEX Heal t hcare
Series N ?ﬁ’fé@}gmge dexTM Drugdex Drug Eval uation: Fentanyl, |atest
up- dat & By stukfptnessret versi on 3. Shannon CN) Baranowski AP. Use of

opi oids in non-cancer pain. Br J Hosp Med 15 1997; 58:. 459-463 4.
Schwagnei e 8988 mann T, Dannappel T, Striebel HW Patient acceptance of
pat i ent - Chastg gikluelshncst r anasal anal gesi a (PCI NA). Anaest hesi st 1996; 45:
231-234 5 t;?j ebel HW Koenigs D, Kraner J. Postoperative pain nanagenent
by intrand¥alf 8efand- adapted fentanyl titration. Anesthesiol ogy 1992: 77:
281- 285 Medse Stofd BeDeld¥ifdttadan I)1-polf A |, Rohi erse-Hohler |, Rieger
A Pha{ﬁo i.netische Studie zur intranasal en Gabe von Fentanyl. Der
Schmer on:z.  1beorpsponds i aksplutely ngvgabckiye iNsdtamd dypastic anchid y

cl i ni cal m%gx{onﬁ,;@%ir@mg{g@aﬁ%%ggguj Mt?é?ﬁ%ﬂ" anal gesi a (PClI NA) devi ce.

408-412 8. Personal communi cation from

at' La=. gesdoubanéseomit Apri | 2000 9. Taburet AM Steiner JL, Doucet D,
5inglas E. Le tenps de presence noyen dans forgani snme. Un nouveau paranetre
phar macoci nefi que? Therapi e 1986;41: 1-10 10. Yamaoka K, Nakagawa T, Uno T.
St af i s15 cgbntapsmet s i n phar macoki netics. J Pharmacoki n Bi opharm 1978; 6:
547-58 33311. Meier J, Nuesch E) Schm dt R Pharmacokinetic criteria for
the eval SAERGSBe thedapdiiuspae pamestal state by a vesing apeweracol  1974; 7. 429- 32
12. StriabeoMelgghal . | ntranasal fentanyl titration for postoperative

pai n rran:}ge nt in an unsel ected popul ati on. Anaesthesia 1993; 48: 753-7.
13. Stri £BEINIPYY argpnd you msfg eispsied Hiandistad i ntranasal anal gesi a: a net hod

f or noni nygsine3dsh AHIORS a8 [MpPai n managenent. Anesth Anatg 1996; 83:
548- 5;%0 28/ a\i%/ 80- 2v4 62 14. Zeppetella G An assessnent of
t

. 3 DUEC
the s ) Y4t Pwe%,dra?myﬁt%w?%i lity of intranasal fentanyl citrate in

t he managenent of cancer rel ated breakthrough pain: a pilot study. J Pain

Synpt om I\@X[lya gsg u?a?t:;orzro( 4): 253- 258

Peripheral oxygen saturation was measured transcutaneous (Pulse oxymetry with UV

detection) and recorded every 15 minutes for the first 2 hours post-dose, and thereafter
25 every 30 minutes.

Statistical Considerations

The Trial Statistician was responsibie for the statistica} analyses. A sample size

calculation relating to the pharmacokinetic objective of the trial shows that the suggested
30 number of patients gives a realistic possibility of detecting the expected difference in AUG.

The design of the trial includes 2 administration routes and 4 different doses. The power

considerations below are based on the assumption of dose-AUG linearity, which allows for

joining of the four dose groups. This leads to a comparison of the iwo administration
routes via a paired t-test.
35




15. Zeppetella G Nebulized and intranasal fentanyl in the managenent of
cancerrel ated 5 breakthrough pain. Palliat Med 2000; 14(1):57-5831B.0F( 2004
M croMedex Heal thcare Services 2001; Volume 108 3 (I n ~ C 2D04 63
Anmended claimset 1. A pharmaceutical conposition conprising a fentanyl

salt in a suitable solvent at a concentration equivalent to about 0.4 to 75
ng/ mL of fentanyl, said solvent conﬁ@i sing 5 water. 2. The conposition
according to claiml, fornulated for nasal adm nistration. 3. The

conposi tin apreviesridalivgthtio. adipinistation of featanykradilandnicd patient vasiabiliti of 29% 10

O f o ByhEB . parafl P aR foub BRRMENPL & Lo ThirThe Shridil Bf¥maapd
ny/ rTLdofAUCEateaomhe sarne ]'cmqgﬁmhcm& Ehibﬂ"b; e(hn?éils.wdy thang ismd_diffdrenta of 30040 f?\llJlO 0 ][1

) " ‘ _ g ) ot L 15
accor ||rb%. 9.,an ?gge%%nﬁggw{?igﬁ ing clainms consisting essentially o '

f ent any hloride0 to 9 ngDi sodi um edetateO to 4
ngD sd&di um hydr ogen phosphate dehydrateO to 15 ngSodi um di hydr ogen
phosphatig.deh rat,ep to 15 ng20 Purified or sterile water up tol ni,
wher ei n FEHAEFIPYEi 0 the form of a salt appropriately adjusted by wei ght
t 0 achi efhe AR isseticden andenpriratiyaEmndpbint, e tisen ghimplersize2indopiwen walclijation her

chlor | aaostia st G Biee a SRETRncR T B R n ik RMREHRl R At osc

gl ycer olwhzt eabbé ekpedt@dini t ol , potassiumnitrate and sodi um sul phate
decahydrate or mxtures thereof; and 30 optionally pHis adjusted to an
appropfiate |level by use of acids and bases selected from hydrochloric acid
and sodi sevohyahy @pigeintsand optional |y other buffer salts than the phosphates
is used alone or in.copbination, the buffer salts being selected from
citric PPl bR €%s and potassiumsalts; and 35 optional ly

m crobi of odSAbutRINTEAEHIOATIS Mead ORESt sTeffsativies aridySelienzalimet onBet baablele,
sodi um edet at e, di sodi um e | al cohol abenes

etate, henz . ..par r.a
conbi nat ¥SPg PRKApN-Yieier e H‘?ﬁﬁ“f %‘é"%‘éﬂ]ﬁ’&%‘ﬁ@fﬁl‘”?ﬁ F{Hrﬁ%%t‘g MR8 Bne of
cl ai mps 1%répﬁ@él prédenidion % MiMkité bhyetoThe MehR fhi il rBsclie mditatiohmnagdosiCum
chlorideO to 9 ngDi sodi um edetateO to 4 ngDi sodi um hydr ogen phosphate

dehydrat¥es ¢cWatsy 3 D D D C ~~D4 64 Sodi um di hydr ogen phosphat e
dehydrate 0 to 4 ng polyethylene glycol 1 to 300 ng purified or sterile
water up_to. 1 nL 5 wherein fentanyl is in the formof a salt appropriately
adj ust edDWt'%P@ﬂa’Q%’cd%Jfﬁcéve the said concentration offentanyl: and

opt i onal Mgdiah ReratioAOF Bhilyesiclbfsdtiang U were Sakttltbd. nst ead of or in _
conbi pation with sodiumchloride, the other tonicity-adjusting agents being

sel ecf®d from dextrose, gl ycerol,
Time until rescue medication:

The distribution function of time to rescue medication for patients reporting onset of effect

were analysed as a time to onset variable using the Kaplan-Meier product limit estimation

procedure with the purpose of giving a graphical presentation of tome to onset. The mean
25 time to rescue medication and 90% Cl were caiculated

The amount of rescue medication used were tabulated.

General impression (5-point scale):
30 Proportions of patients in the 5 categories were illustrated graphically.

Tolerability of the test drugs
Nasal tolerability (sum of 5 different 11-point scale scorings):.
Results were tabulated and the mean sum and 90% CI were calculated
35 - CNS effects (sum of 2 different 11-point scale scorings):




10 sorbitol, mannitol, potassiumnitrate and sodi um sul phate decahydrate or
m xtures thereof; and optionally pH.is adjusted to an appropriat@ { diel P4
use of acids and bases sel ected from hydrochloric acid and sodi um

hydr oxi de; and 15 optionally other buffer salts than the phosphates is used
alone or in conbination, the buffer salts being selected fromcitric acid,

citrate salts and potassiumsalts. 647/ The conposition according to any one
of the preceding clains, wherein said fentanyl 20 salt is fentanyl citrate.

7. The conposi ti onResulty weregabdatdyardiite GieahRanPaeres ty wekabaBulather ei n

t he sol vent conpri ts.selected fromthe group consisting of
i sotoni c saline, pmgﬁ%ﬁ‘@ﬁ?nﬁ?gﬁ’ T(yeﬁm EOMRASHA -ifﬁ‘?fg'gth*@% &Hing25 8. The
conposi tion accor dplegsed feditigrof low wbies, deslirgairdaip) vent conprises as much as

about 95% - 100% sage, unit conprising a fentanyl salt in a
sui tabl e sol vent t a? Glg:so‘ﬁ%ﬁ%g%@a%gtaéﬁe{h? H?aﬂﬁé’gg%‘ H?ﬁi"?e FREpoRSesGHEEN at i on
equi vaPent to abouC!@ere ¢aicistedy/ L of fentanyl and is fornul ated for nasal

delivery of an equi bout 70 to 2000, ~g of fentanyl. 10. The
dosage unit accor dub\égﬂ"f%g’c@? §gtf"6?t1‘?ﬂlr'&?ae3&rw SYIRPEBRY ni stration. 35
11. The dosage uni Graptai gresgntationny thefmédrestliation aRnelin tmbiatiegwi, Vol une

of about 10 to 200 rably about 50 to 150 ul. 12. The dosage unit

according to any o ieaé}g]:a c(%llhg%'ﬁ%a ntoéilﬁ?nyf'(ﬂnﬁﬁ?%ﬁt%‘”F'mp%é‘%n?f%ﬂﬂ'ﬂtﬁ@ﬁiw 40 of

an equi val ent to abowes i@rd pres8fil@dwg of fentanyl, preferably 70 to 1500 wg,

such gg 70 to 1200 wg, particularly preferably 70 to 1000 wg, nore

preferably 70 to 500 Ixg, nost preferably equivalent to 75 to 300 Og of

f ent anyl AdverSe 8velli&S cGG- 65 13. The dosage unit according to any one of
salt is fentanyl citrate. 14.

{clai ms chaj 12 erein said fentanyl )
The dosalg%}x’tyjﬂrﬂsl‘gtoIf Ql&%ipbqu\%&q 'Baqﬂwfgh%t » fljcampgrajive gnalysesmerediondudied sol vent

conpr i sesn fhestdnRrotosolgeipaidtied. from t he group consi sting of isotonic saline,
wat er, pol yethyl ene glycol, and conbinations thereof. 15. Use of a fentanyl
salt for the preparation of a nmedicanent For the treatnent of painin a
mamralls 1 §edltoes of analpsisl medi cament conprises a concentration equivalent to
about 0.4 . 75 [m of said fentanyl in a solvent conprising water; and
wher ei n ?)H}gg%ed]l‘jég nt is formulated for nasal admi nistration. 16. Use of a

f ent anyl Teapharmbookindie profipabiineaWoppicaiBA ferARBMre BMmpLRRI By falognt  of
pain in J%aﬁle%g%a X;,her ein said nmedicanent is fornmulated for nasal
r s

adm ni strat1 on age unit conprising a fentanyl salt in an anpunt
equi val ent to about at |east 70 wg of fentanyl in a suitable sol vent

conpr bgi .. The uyse according to any one of the clains 15 or
16, \M%grgﬁ% %@@e@ﬁ%@?ﬂ%ﬂ’{em&ﬁiﬁﬁ?@és a concentration equival ent to about
0.5 to 28Ufy/, mteanfindee theacuyve frpmefesd &bk Yiolrs6 to 15 ng/nml, 0.7 to 12 ng/ni,
nore preker Q. mg/ ML of fentanyl, nost preferably 0.75 to 8

mg/ mL. 2 m?@#ﬁgasﬁ'?eéo 8%3?%%5‘9 to any one of claims 15 to 17, wherein said
admi ni st Fakitore togwakipkssma domcdelraticey y of a dosage unit each equivalent to

(about 70 f _fentanyl, such as 70 to 1800 fig, preferably 70 to
1500 vvg,M?ﬁbﬁ‘gggré/%d%ge 250 ug, particularly preferably 70 to 1000 i xg,

nmor e PP efl¥Pdislfyalne duoatB®0 ug, nost preferably 30 equivalent to 75 to 300 wgy
of fentap | . 35d19..Th$ lse according to ané one of claims 15 to 18 for

pai n manggenere SUEENOl PASHIZ SaneeRrRIoR abgve £5%afiGm: WReN esseni ng of acut e
or br eakiKhelimightigrarate conéntas acute pain epi sodes |i ke angi na pectoris,
colic/biliary pain, trauma, postoperative pain, dental pain, orofacial

pai n, synpathetic pain syndrone, pancreatic pain, myocardial infarction

pai n, cahlderanpMRIT weeskaipaihied usighe Hapabidd ndt LRE i AN ﬂfeth%ﬁ??ﬁﬁ@g and
The use according to any one of cldinms 15

pre-ogerative 40, an hesja. 20 X . €

to 19?@\/\?%% BT AEIRES ARG 3Kk Wil bEtesed for apoe inaai Y¥hejedinearity can be

. assumed, the administration routes were compared by a t-test. If not, the comparison
takes account of dose.

The following formula were used for the extrapolation, where it is possible tc estimate k.
35 (n denotes the time for the last data point with measurable concentrations):




30i! F~r G 20~1li~ 66 21. The use according to any one of clains 15 or 16,
wherein the analgesic is fentanyl citrate. 22. A nethod for treanggr‘

A . oLl e EC 2004
alleviating or lessening pain in an individual conprising nasal S
adm ni stration:of a fentanyl salt thereof, in a dose equivalent to at |east
70 i xg of fentanyl. 23. The nethod according to claim 22, wherein said
admini stration conprises the delive®y of a dosage equivalent to at |east
about 80 ug of fentanyl, such as 90, or 100 ug, such as 125, 150, 200, 250,

or 300 wg, such as at |east (350, 400, 48@ 5@0 , such as 550, 600, 10
650, 700, 7S0, 800, 850, 9035 atU@% ond +-g—* (48M@p0o, 10S0, 1100, 1250,
or 1300 Qg, such as 13S0, 1480, 1450, 15€0 e such as 1550, 1600, 1650,

2000 ug! B1° PAELRb I S5ttt k. vl LA e e UG e SRR L 205 o

23, wheemnmos estinatewane sseditwhane I reoults suggestithat idelappropyiatef a dosage

equi val t : : ug, o
pr ef er aﬁ‘%m%@e&(b)%&%gpffglvég%%ﬁmg%@%fﬁ? Qé %%’Bg“smg%g zf% ?fcg' 8‘\" grgll'agf/‘?eg%ef erably
t70 t7 85 gmﬁ@eimigatiamlate porstant ) was deteonBed abithe tanwinal g_ppé ef{ﬂab lspméqui va:c ent

0 - rdin 0 any one o
cl ai ns @ggﬁtgmg%mg%mé?gﬁ%&g@y#%éﬁ@%@g@éﬂ%&%@ﬁs es '? he del iyver y of one
or nore dosages of about 10 to 500 IxL, such as about 10 to 200 wi.,

prefera 0 150.. 26... T h rdin an e of

Cl a1 o 38% paoubonta R (rert web Be B PR BF B e PN ABRS, o1 ng
of acut andthelinesadot ferak wghcqrdiation $11G)) the cacetdpendiag samplestakes | i ke angi na
pectqgris, colic/biliary pain, trauma, postoperative pain, dental pain,
orof aci al pain, synpathetic pain syndrone, pancreatic pain, nyocardi al

ijnf ar ct The hplfivalue dackiop @HvD) CiBhoas thsiime imﬁival withl:| @Iggna moﬂ%drﬁaﬁm’mnge of = f
ressin a re-operative pain. 30 27. The t hod. according to-any one o
C1 s S0R B3R OF G 1o BORRGlY g cont Mt B iRy VA O BTRSIER of  pa
conpr i sesndeh@amheidbosé 78% &C,Qf not nore than two dosage units. 28. The

met hod according to any one of clains 22 to 27, wherein said adm nistration
results in a tine-to-onset-of-action of |less than 10 m nutes, such as |ess
than18 m DwRTompardd iftweaRtne dsivistrifsh SutisVid fsn-paBmelitememibled accor di ng
to any one of clains 22 to 28, wherein said admnistration results in a -
duration-of-action maintai ned throughout a period of at |east 30 m nutes.
40 30. EhplordyefaRssdkdiondudied on theoBarBlacsitinetitraifed and8n oieer ei n sai d

~adm nistration has a a duration-of-action maintai ned throughout a period of
at | easPhaMICKNEUSPARMEIHP-oughout a period of not greater than 90 ninutes,
preferably maintai ned throughout a period of at |east 30 m nutes and

thro hgﬁ%ﬁa perio% of not greater than 60 m nutes. 30ne ~ 2~~~r 67
31. e PRTORBRHNEFng to any one of claims 22 to 30, wherein

adm ni sy @ackd SAuRbrUBY With tA8 ¢ fiddicng, Bagh RneaiPprephiatibh Wasas
determned by its AUC, of no |ess than 50, 60, 75%that of intravenous
adni ni sPRISUR sepratehosryanthvasiabeletaccsRdY. i nt ravenous administration; 3
nore preferably no | ess than 90% of intravenous adm nistration 5 32. The
met hod ag‘(‘:f{)rdi ng to any one of clainms 22 to 31, wherein said adm nistration
resul ts b “&P'p% n reduction score in the range of 2 to 7, such as 2, 3, 4,
5 628nd 7, preferably such as 3, 4, 5, and 6, as neasured by PID upon

delivery of no nore than two dosage units, preferably after delivery of one
dosage uhl tSPIUQ'é‘YBZﬁfeW’ﬁ’é'?Fﬁ)'&Pﬁéﬁ‘f"éﬁ’rﬁ@"‘@’(ﬁé‘aﬁﬁ@@ﬁe of claims 22 to 32,

wher ei n y&ga<koRfifinah fiel SHhitity 6f F& MRcRASER UAn IRkt diRERafioHS of PERSS a peak
pl asma concentration of no 1ess than 5% and no nore than 75% of the peak

pl asna &inweyar phkvasigd emuabrid 405 2i5% PiEleaboubdin H0% PREG- dhesolbiifndosage
uni t (s) 0. % Ghiikk WaS bR HREMI dosage range of from about 70 15 to 2000 Pg,
preferably a peak p?asma concentration of no | ess than 30% and no nore than
75% A0 t he peak plasma concentration obtai ned by intravenous adninistration’
of sai d HsAGRad'AbL fosbibleNolkBbp pHR d EFRiMR Rivet 1928 YetRIBE o Bfe AT oM about 70
to 2000 wg. 34. The nethod according to any one of clains 22 to 33, wherein
sai d adaheprhatercirale dfer et F) for fuither experimedda~ / Cm,, ", ratio which
decreases with increasing dosage units delivered of equal anounts of
fentanyl, within the treatnent dosage range of from about 70 to 2000 !x9
35. The nethod according to any one of clains 22 to 34, wherein the

i ndi vidual further 25 receives an anal gesic.




36. The nethod according to any one of clains 22 to 35, wherein the
analgesic is a fentanyl salt thereof. 30 37. A nethod for nasal 3 0 DEC 2004
. administration of a fentanyl salt to the circulatory systemof an

i ndi vidual in need of acute pain relief conprising admnistration of a
‘treatment dosage conprising 70 wg to 2000 ~g of said fentanyl in a

phar maceuti cal vehicle to said indivitttal. 35 38. A nethod according to any
claim 37, wherein the treatnent dosage is administered to the nasal mnucosal
menbr ane. E38MPR %8t hod according to any one of clains 37 or 38, wherein the
phar maceu i 0 ording to any
one of cl EOﬁn%I’M %Eﬂa}gyl%}’%{; ein \r@f%'f{’é’ ﬁﬁ% éﬁ%@ %corrprl ses

n- et hyl endVih gid sraintainey betweenisO pi 6.5QaR] ﬁia%reﬁre féntﬁﬁsti h%t@ﬁ%sﬂtcﬂﬁplbfélf' aim

40, where I resen t.he

oo ot iR, e BULBIRG BEE Rordael BB 2 pinlin Suieber fuabauidR as 1,

2, 3, 55 5191’@1 with 38% REG 3D25°CL At 8 ﬂ1l=350llm’ht}&|ﬁ 2. A HEG HaBebbodh Cﬁ‘ﬁgﬁﬁl@nﬁg tO

cI ai m 40, ,yvﬂgj F’E[é Q@OLPE%& sel ected from PEG 200 and PEG 300 The
cor

nmet hod ac 0 any o &f claims 37 to 42, wherein the vehicle

conpri ses one or nore substances selected fromn-glycofurols represented by
theforrml g (OCHzCI—|2)~O—|I 10 wherein n is an integer in the range
of 1 to 8§, prg erably in the range 1 to 6, such as 1 to 4, such as 1, 2, 3,

and 4, pr Sohbiitt of fént&ﬂjd chratdh. PRS- HulfeSARRe S Iphos 51525‘%2 RodfeaHethiiy t as

defi neq0 a tentanyl salt 1n a suitable

conpr.i si ng
sol vent' "¢ H‘BP%'%'B{’R_%/ 85]155 a "E‘%‘@%‘&%Q’émﬂﬁP?”ﬁ’%bq?tbfﬁﬁmlﬁﬁbs@aue@traddﬁ@naaﬁaI
delivery eblvemt, wmuwtdmwmalw& el dii)
{an anal gesi c’ r&d I A A}Of;[ﬁe?(a{(g%\?%gﬁ% "pge@&e%é\g%ﬁ]ﬁ@ j %
B. AFH. Af vﬁ]ﬁ:’ %ﬁ("]}’t'ﬂ'ﬂ ’SA(FG'U%C*#TW Wag pemwam inyasfipgte whether the rate of
. AB. A(y. Aliisolutis® iSelfAbull oALYE thiGRdd%of ol yﬁf'Fé gbé@%k %‘]@gséﬁg(@@ LCNAQ
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+e~ytoj e al ca
Jiael OWEA‘}’ mc“]{ﬁ ]‘]( f‘&m é?Pb%??éwre'amtf?% 6%1%%@5%@ oaghon] z@h@mmm( o2l
~ caV] caliéa rEGH a 9
*- zupkf a\ gca ca] c]gga] I%gl] gg]ﬂgg] (i,sga]f]@'lctg’]&f‘:’15 rfhgg] ?ﬁg?@cgﬁ{% ??a] ca] ca
] ca] ca] ca%@ Qﬁ% EYU] calcalca]calca!- /F/ 192+2; 2a244nb56T68979: | :
[ <} ==?@\AC, CD| w mhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca

cajca]ca aUl ca] ca] ca] ca] ca] ca] ca! DJEUEFI wKNOOO_QRTWAKXX
]XSY]YAZ]N[ [ {t ai e%};»ggl'lag ?I"la% aue sJ!lﬁ»lﬁUylf would g]enerally Le hlghet]' with this modified method.
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st} A, 25 approximately 1.6 m fentanyl citrate,

¥ Y requ es I lon\c}fngcen]tray%l] of Ca Ca] ca] cal

?{vql gb] caé al cal ca ca]ca cal caj cal caJc
caV] ca] ca ke f &QF@@@W neftEG-concentration is about 5 %w/w

@!3$|\k3G xsnid_Y]]]U]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(
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W
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c”a] ca] caalabiiity of FG\4 Rake M PRGhOPdaA M FRESAYLARILRMIGR R EAhGR A& call ca

]caV] ca] c %c ca(]él aV] cal.cagad
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exploratory and PP-populations, respectively. The difference between AUCq.apasa and
AUC,..;» Was significant for the PP but not for the exploratory population (p=0.045 and - '

p=0.071).
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ASSHYBBE [L4nedt! dose-concentration relationships were found for iv. administration in both
populations and for nasal administration in the exploratory population.

When routes of administration were compared, i.e. results for the four doses pooled, peak
concentration of nasal versus iv. fentanyl was 71% for the exploratory population
10 (p=0.0186). For the PP population this figure was 67% (p=0.013).

Jimax

When routes of administration were compared, Le. results for the four doses pooled,

mean Tpa, was 12.8 min for nasal and 6.0 min for Lv. administration. The corresponding
15 . values for the PP population were 13.0 and 5.8 min (p<<0.0001 for both populations.

MRTp,
MRT,s varied between 61.8 and 89.7 min There was no dose-MRTo,; relationship for

either population. MRTos.nssa tended to be higher than MRTe.s;,. for the PP population
20 (p=0.054) but this was not the case for the exploratory population (p=0.17).

MRTo.

( . MRT,., varied between 125.6 and 257.4 min. There was no dose relationship and no
o difference between the two formulations.
25

HVD

HVDy.sa varied between 19.0 and 46.4 min whereas results for i.v. administration were

between 10.6 and 30.3 min. No dose relationships were seen {(p=0.34 exploratory, p=0.17 -

PP). HVD was 15.2 min in the i.v. PP group, i.e. 13 min shorter than in the nasal group
30 (p=0.0002). For the exploratory population this difference was 8 min (p=0.12).

T>?5%Cmax

Ts7sucmax Varied between 8.2 and 16.6 min after nasal administration and between 3.4 and

7.7 min after i.v. administration. There was no dose refationship (p=0.20). T.7sucmax Was 6
35 min shorter after i.v. than after nasal administration {p=0.0005). For the PP-population the
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5 Ke

Ke varied between 0.0052 and 0.0073 after nasal administration and between 0.0047 and
0.0076 after i.v. administration. No differences between routes of administration or doses
were observed for either population.

10 Pain Intensity - Pl
For alt eight treatment groups the nadir of pain appeared at 15 or 30 min. For the smalier .

doses, the lowest value generally was recorded once; for the higher doses up to three
times. '

15 Sum of Pain Intensity Difference - SPID

No significant differences between administration routes were found for either poputation
or between doses. The high standard deviations of SPIDyy are explained by the
calculation method after'intake of rescue medication. When this took place, i.e. approx. 1
hour after intake of fentanyl, the highest pain intensity score (either baseline or last value

20 before rescue medication) was maintained until 4 hours. In order to reduce standard
deviations, SPID for 60 min was calculated. No significant differences were, however,
found after reducing the period of observation to 60 min

Time to Onset of Analgesic Efiect

25 Median time to onset of effect was 1 min for i.v. and 7 min for nasal administration with
the four doses pooled (p=0.0001). No dose-response relationship was found (p=0.75 and
0.55) For the exploratory population median time to onset was 2 min for i.v. and 7 min for

nasal administration {p=0.0001).

30 The resulis are illustrated in Figure 5

Duration of Analgesic Effect

Median duration of effect was 49 min for i.v. and 56 min for nasal administration with the
four doses pooled (p=0.61) A trend towards significant dose-response relationship for
35 nasal adminisiration was seen (p=0.098). For the exploratory population the dose-
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The amount of analgesic rescue medication, i.e. ibuprofen 600mg and any other
10 - analgesics, is summarised below.

During the first 4 hours after surgery, ibuprofen was taken in all cases but cne. The mean
dose was 1.1 ibuprofen tablet. The patients received a total of 10 ibuprofen tablets for
supplementary analgesic treatment during the week after tooth extraction. The mean

15 intake was 8.2 tablets. Other analgesics were taken as well. Paracetamol was the
analgesic most frequently taken. '

The numbers of ibuprofen tablets taken per dose and route during the week after surgery
was 1.8 tablets less after nasal (mean intake) than after i.v. administration (doses pooled)
20 {p<0.005).

Time fo Rescue Medication

Median time to rescue medication was 63 min for i.v. and 68 min for nasal administration

(p=0.87). For the nasal route dose-response was close to significance in both populations
25 (p=0.081 and 0.051, respectively).

General Impression

Scores for general impression increased with dose, i.e. satisfaction with test treatment

was more pronounced with the higher doses. Scores tended to be higher for i.v. than for
30 nasal administration.

Efficacy Conclusions

Pharmacokinetic variables

Presentation of pharmacokinetic variables is based on the exploratory population. Linear
35 dose-AUC relationships were found for both routes of administration. When nasal and i.v.
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A linear relationship between dose and G, was found for both roules of administration.
5 With the four doses pooled, peak concentration of nasal versus iv. fentanyl was 71%
whereas mean T, was 12.8 min for nasal and 6.0 min for i.v. administration.

Pharmacodynamic variables
Presentation of pharmacodynamic variables is based on the PP population. As reflected

10 in SPID, no significant differences in analgesia between administration routes were found
for either population or between doses.

Median time to onset of meaningful effect was 1 min for Lv. and 7 min for nasal
adminisiration with the four doses pooled. No dose-response relationships were found.

15 For the exploratory population the median time to onset was 2 min for i.v. and 7 min for
nasal administration. The iv. formulation as seen resulied in a faster onset of pain
reduction. This difference was not reflected in the Pain Intensity profiles since pain was
recorded only at 15 and 30 min after administration.

20 Median duration of effect was 49 min for i.v. and 56 min for nasal administration. For the
exploratory population the dose-response relationship was significant with a median
duration of 47 min for 75 pg and 89 min for 200 pg.

»

.‘;M,/

That median time to rescue medication was 63 min for iv. and 68 min for nasal

25 administration supports the impression that analgesic effect is comparable for the two
routes of administration.

Scores for general impression increased with dose, i.e. satisfaction with test treatment

was more pronounced with the higher doses. Scores tended to be higher for Lv. than for
30 nasal administration.

EXAMPLE 7

Adverse Evenis

35 No serious adverse events were recorded in this trial.
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dose, respiratory depression was not observed for intranasal adminisiration.

Tolerahiiity. Nasal

15 Nasal tolerability, i.e. sore, itching or stinging nose, sore or stinging throat, dry or stuffy
nose, runpy nose and taste disturbance was identical for nasal and intravenous
administration.

Tolerability. CNS Effects. Sedation and Nausea
20 Findings for the two CNS tolerability variables sedation and nausea indicated that

sedation was seen after all but two molar extractions. Worsening of nausea was recorded

K in 3 patients receiving nasal and 6 patients receiving i.v. fentanyl. Nausea scores were
higher in the 150 and 200 pg dose groups. Conclusions were similar for cut off time points
60 and 240 min.

25

Tolerability. Mental State

For the questions: Are you feeling "high”? Is your speech less loud than usually? Are your
surroundings more pleasant than usually? about one fourth of the patients answered Yes.
There seemed fo be no differences between formulations. There was a tendency towards

30 dose response relationship for feeling high. Only a few patients responded to the question
Do you feel more like in a dream than awake?

There were no deaths or serious/significant adverse events.
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EXAMPLE 8

Oxygen Saturation
5 Oxygen saturation was the only laboratory variable tested. There seemed to be no

difference between routes of adminisiration but a tendency towards lower oxygen
saturation that lasted longer with increasing fentanyl doses.

Basefine values ranged from 94 to 100%. Only one patient had 94% as baseline and this
10 value was the lowest recorded for this patient. Excluding this patient, baseline values
ranged from 96 to 100%. The lowest value for individual patients seen during the 240 min
period varied between 92 and 98%.-These low values were seen only once in the
respective patients who received 150/200 pg i.v., 200 pg i.v. and 100/150/200 pg nasal

doses, respectivé}y. The last oxygen saturation values at 240 min varied between 96 and
15 100%. |

Oxygen Saturation

There seemed to be no difference between routes of administration but a tendency

towards fower oxygen saturation that lasted longer with increasing fentanyl doses. This is
20 quite in line with expectations. It may be concluded that for this group of healthy patients,

oxygen saturation remained satisfactory during the treatment period.

Discussion
Trial model, design and GCP compliance
25 The pain model — removal of an impacted mandibular third molar — is a standardised
mode} for investigation of analgesic potency of opioids and other analgesics. The model is
well documented. 1t has the benefit of being suitable for use in both sides of the lower jaw
allowing a cross-over design and thereby minimising the variance in pharmacokinetic and
pharmacodynamic responses. The single dose design used reflecis the therapeutic
30 explanatory nature of this trial. Randomisation and double-blind administration of test
treatmient was used to avoid bias. For ethical reasons a placebo group was not included.

Lv. fentanyl was chosen as comparator since bicavailability of the fentanyl formulations
were to be compared.

-
Nl
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Using a university clinic specialised in running this model further had the advantage that it
was used to handle, inform and treat patients in a uniform way. The staff has profound .
experience in data collection and ICH-GCP requirements from a substantial number of
trials with this model.

Discussion of data obtained

The use of fentanyl should be monitored by clinical assessment. The use of plasma
concentrations of fentanyl may be clinically useful: however, plasma levels do not reflect
patient sensitivity to fentanyl and therefore should not be used as a sole determinant of

-efficacy or toxicity.

Fentanyl concentration levels

In opioid-naive patients analgesia has been obtained in the range 0.2 to 1.2 ng/mL {16),
confirming that this study reached therapeutic analgesic plasma concentrations of
fentanyl.

Cinax-nasal IN the exploratory poputation increased from 0.7 ng/mi for 75ng to 1.7 ng/ml for
200 pg fentanyl. The corresponding resuits for the i.v. formulation were 0:9 and 2.6 ng/mi.
Linear dose-concentration relationships were found for iv. administration in both
populations and for nasal administration in the exploratory population. The smaller Cpax.

nasat Ay hint a more favourable side effect profile for nasally administered fentanyl in
-regard to side effects related to plasmaconcentration.

Mean Ty in the exploratory population was 12.8 min for nasal and 6.0 min for i.v.
administration. The corresponding values for the PP population were 13.0 and 5.8 min. It
is reported in literature that time to peak concentrations after a standardized consumption
time of 15 minutes for doses of 200, 400, 800, and 1600 micrograms orat transmucosal
fentany! produced peak concentrations after 20 to 40 minutes (16). Further when 3 doses
of oral fransmucosal fentanyl citrate 800 micrograms were given 6 hours apart to 12
healthy volunteers, median times to peak concentration were 24, 22, and 23.5 minutes for
the respective doses. The Tonaxnasa IS therefor seen as satisfactory in regafd to the
comparable alternative fentanyl treatments. The nasally administrated fentanyl in this frial

reached recognised therapeutic drug level and demonstrated a shorter time to peak
concentration than for Actiqg. 7
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5 the period effect. It has not been possible to elucidate the apparent difference between
periods in regard to administration of fentanyl or otherwise.

In publications the bioavailability of other nasal formulations in different delivery systems
has been demonstrated to be around 70%. A different device delivering different sized

10 drops in a maybe less precise manner can explain the very low bioavailability in regard to
the one obtained in this study. Further, other studies administer doses several time
introducing possibility for loss at every dose. Another aspect is the capability of fentanyl to
adhere to sudden surfaces. It is not clear whether this fact is is taken info account in the
pubilished studies.

15 -

Oral fransmucosal formulations is reported to have a bicavailability of 50% (16).

Onset of effect .
In obtaining analgesia a quick onset of effect is important. Median time to onset in the
20 present trial was 1 min after L.v. and 7 min after nasal administration. In real life situations
it takes time before an iLv. injection can be prepared and given by a nurse or doctor
whereas nasal administration can be handled by the patients themselves immediately
after the need of analgesia is recognised. Thus the fastest pain relief may well be
obtained after nasal self administration of fentanyl.
25
In the present trial fentanyl was given to “healthy” patients. it is, however, believed that PK
and analgetic variables will be similar in other, e.g. cancer, patients. Onset of effect after
nasal administration was at least as good as results found after im. (7-8 min (16)) and
p.o. transmucosal administration (within 15 min, {16))
30 .
Duration of effect
Duration of analgesic effect here was found to be 49 min after iL.v. and 56 min after nasal
administration. Duration of analgesia after a single i.v. dose (up to 100 pg) has been

found to be 30-60 min (16). After i.m. administration duration may be 1-2 hours (16).
35
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The variety of diseases and conditions causing acute pain allows no simple assumption
10 as to optimal duration of analgesia. Numerous clinical conditions, however, exist in which
self administered efficient pain relief obtained quickly — as with nasal fentanyl ~ may be
valuable. Nasal fentanyl may be given either alone or as supplementary pain therapy.
Examples are pain in connection with postoperative mobilization, short-lasting procedures
like change of dressings, angina pectoris, gall stones and trauma. For episodes requiring

15 pain relief for a longer period than supplied by a single dose of fentanyl, nasal
administration may be repeated.

The analgesic properties of the two formulations were presented as pain intensity, pain
intensity difference and sum of pain intensity difference. Results indicated that total
20 analgesia obtained with the two formulations did not differ.

Scores for general impression increased with dose, i.e. safisfaction with test treatment

was more pronounced with the higher doses. Scores tended to be higher for i.v. than for

nasal administration. The higher scores for i.v. may reflect the fact that both medications
25 are received when doses are received.

Safety

Safety conclusions based on single dose exposure have only limited value because
steady-state plasma concentrations and possible accumulation of drug will not occur.
30 Thus, the full adverse event profile of fentanyl was not investigated here. In future trials,
' special attention should be given to the risk of respiratory depression ‘since
hypoventilation may occur throughout the therapeutic range of fentanyl. The risk,
however, increases with plasma levels above 2 ng/ml in non-opioid tolerant patients,
especially patients with an underlying pulmonary condition or who receive other drugs
35 causing respiratory depression (16). Significant respiratory depression has developed with
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plasma fertanyt concentrations 1-3 nifml whereas respiratory effects were insignificant
below 0.7 nliml. There is no predictable relationship between plasma fentanyl

concentrations and Peoz (16). In opioid-naive patients an increase in CNS effects
occurred with plasma fentanyl levels above 3 ng/mi (16).

The adverse event profile for fentanyl, however, was consistent with the adverse events
expected for this compound..

Benefits of nasal adminisiration

10 Nasal administration of fentanyl offers a range of benefits. It is ideal for patients with
nausea or vomiting, obstipation or impaired gastro-intestinal absorption. The ease of
administration will facilitate compliance in iess motivated patients like children and
mentally confused/disabled patients.

Nasal fentanyl can be taken by the patients themselves allowing the comfort of

15 independence from the medical staff. The psychological aspect of being independent and
knowing that efficient analgesia can be obtained quickly may even reduce the need for
medication. Nasal administration is non-invasive and therefore may minimize the risk of
infections. Nasal fentanyl may also be a cost efficient alternative in patient controlled
analgesia.

20
Indications
The main indications of nasal fentanyl appear to be BTP in cancer patients, bedside
therapy in postoperative pain, benign acute pain episodes like angina pectosis, gall
stones, frauma and change of dressing. Also pediatric patients may benefit from the easy

25 administration of nasal fentanyl. A broad range of organisations dealing with
emergencyfacute pain situations, e.g. military, fleet, airlines, rescue teams and sport

management, may find the efficiency, quick onset and easy use of fentanyl interesting.

The pharmacokinetic results compared well with the pharmacokinetic characteristics
30 known for fentanyl. The bioavailability of nasal fentanyi did not differ from that af iv.
fentanyl.

An onset of analgesic effect within minutes as seen in this trial is an important benefit in
treating pain. The limited duration of action of nasal fentany! of approximately 1 hour may
35 also be a benefit in numerous clinical scenarios.

were
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The analgesic properties of the two formulations were presented as pain intensity, pain .
intensity difference and sum of pain intensity difference. Resuilts indicated that total
analgesia obtained with the two formulations did not differ. These observations and the

5 benefits of the nasal route of administration make nasal fentanyl a most promising new
way of treating pain either used alone or as supplementary pain therapy.
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20. The use according to any one of claims 15 to 19, wherein the individual further
" receives an analgesic.
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30 27. The method according to any one of claims 22 to 26, wherein said treating, alfleviating
or lessening of pain comprises the administration of not more than two dosage units.

r|}sV\7

28. The method according to any one of claims 22 to 27, wherein said administration
results in a time-to-onset-of-action of less than 10 minutes, such as less than 9 minutes,
35 preferably less than 8 minutes.

29, The method according to any one of claims 22 to 28, wherein said administration
results in a duration-of-action maintained throughout a period of at least 30 minutes.

40 30. The method according to any one of claims 22 to 29, wherein sald administration has a
a duration-of-action maintained throughout a period of at least 30 minutes and throughout
a period of not greater than 90 minutes, preferably maintained throughout a period of at
least 30 minutes and throughout a period of not greater than 60 minutes.
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<=>? @BCDRRGH, Ml MRS B E itk In3s. 2 REGE BEGAL Lés| ERORINS RYREL 2Ad ) 590
and no more than 75% of the peak plasma concentration obtained by intravenous
administration of said dosage unit(s), within the treatment dosage range of from about 70
15 to 2000 pg, preferably a peak plasma concentration of no less than 30% and no more than
75% of the peak plasma concentration obtained by intravenous administration of said
dosage unit(s), within the treatment dosage range of from about 70 to 2000 ng.

34. The method according to any one of claims 22 to 33, wherein said administration

20 results in @ Crax, nasal / Cmax, iv Fatio which decreases with increasing dosage units delivered
of equal amounts of fentanyl, within the treatment dosage range of from about 70 to 2000
rg

35. The method according to any one of claims 22 to 34, wherein the individual further
25 receives an analgesic.

36. The method according to any one of claims 22 to 35, wherein the analgesic is a
fentany! salt thereof.

30 37. A method for nasal administration of a fentanyl salt to the circulatory system of an
individual in need of acute pain relief comprising administration of a treatment dosage
comprising 70 ug to 2000 g of said fentanyl in a pharmaceutical vehicle to said
individual.

35 38. A method according to any claim 37, wherein the treatment dosage is administered to
the nasal mucosal membrane,

39. A method according to any one of claims 37 or 38, wherein the pharmaceutical vehicle
comprises water.

40
40. A method according to any one of claims 37 to 39, wherein the pharmaceutical vehicle
comprises n-ethylene glycol (PEG).
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41. A method according to claim 40, wherein the ethylene glycol is represented by the
formula H(OCH,CH,),OH, wherein p is an integer in the range of 1 to 14, such as 1, 2, 3,
5,56,7,8,9,10, 11, 12, 13, or 14.

42. A method according to claim 40, wherein the PEG is selected from PEG 200 and PEG
300.

43. The method according to any one of claims 37 to 42, wherein the vehicle comprises
one or more substances selected from n-glycofurols represented by the formula I

o)
Q*CHz—(OCH;_CHZ)n—OH
|

wherein n is an integer in the range of 1 to 8, preferably in the range 1 to 6, such as 1 to
4, such as i, 2, 3, and 4, preferably 1 and 2.

44, A kit comprising

i) a dosage unit as defined in any of claims 9-14, comprising a fentanyl salt in a suitable
solvent comprising water, the dosage unit is formulated for the nasal delivery of an
amount equivalent to 70 pg to 2000 pg of fentanyl ; and

ii) an analgesic product.




