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COVPCSI TI ON FOR NASAL A FI ELD OF I NVENTION 5 The present :
I nvent i onWMQE24¥EY to a %w conposition for use POT/DKE/H0S@ht ne t}\“;
of acute pain such as br h pai n by neans of a non-invasive

adm ni stration of fentanyl phar madeutically acceptable salt thereof,

sai d conposition being such that at least 70 ug of fentanyl is delivered in
a dosage UFENTANYL COMROSITION FOFCNASAL ADMINISTRATION a treatnent dosage
sufficient to treat the acute pain with time to onset of action 10
conparable to intravenous adm nistration. The treatnment typically conprises
I ntranasal FELD OFINVENTOONOf a rel atively concentrated conposition of
fentanyl citrate. In addition, the invention relates to a pharnaceuti cal

kit conprising a treatnment dosage of fentanyl for nasal adm nistration for

treat ment gheafstedt PReMticnagRtdiad avmtahnaceftsabal\ce oSifich foNueé irfthedreatra@iof f or
s conti nuous treat ment ai n ND, OF THE | NVENTI ON

B omt any 1 Gulel At oM a5 RrE I oG P ALY st SN TENESH G A BT &

simlar tOféfﬂérWl'bﬂQ hEmﬁEo%DUdally acédptdisle $810therdBE SsaltPEspuditRA belngtsuchdiat izt ne
on a wei ght basis. Fent an}/ s a 20 mu-receptor agoni st acting on receptors
8

di st ri but edeash79 na ohfeatanyl is defivared iy ajdegagedinfeFhe methed comppses admipisatien:
bot h anal gg,ga%eafh%rﬁ%@égoe%fr@wﬁeﬁqwhﬁata pBIRRGEH tirh@tdPbriRbE dacfnaﬁ re' ease

of beta-endorphin, possi alterin atients perceived |evel
pai n andOaWPT@?&ab'%ﬂOt'W{ﬁYgﬁOlﬂﬁtédpr!?Hém Toe tt@atmeméxpl@dlvppmneseseemwsgbd (1
). 25 Par e%ﬁﬁrﬂétrzfti%ﬁto?g)‘élaﬁ@ly Mﬂc@ﬁt}ﬁéd E&hgéélﬁ@rﬁ&f*?@&‘raﬁgp thFa‘i’éltlﬁ Bddition, th

pOSt oper ative paln renedi cant ransder ma ent an 'S use for
managi ng clifvention felates fora plaam@ﬁetgﬂqablqmmnmgtm Beatgentdenagn fentanyl for

| 0zenge/ sugise efdﬂnﬁéﬁétng% fbrstréd?r%ﬁtaéf%@?t’ecbdlm Etherith Q'd\éﬁ\}e?% A¥RLAeS! a

prior to surgery I n pediatric an t pati nts cosa
fentanyl (Aoelggsipfora cantineeusdipatoentaishianitiMrent of breakt hrough cancer
pain inqgdults with malignancies 30 who are already receiving and who are
tolerant to opioid therapy for their underlying persistent cancer pain.
Fent anyl OBAGKGROUND QF; INVENTION use in a hospital setting as an
anaest hetic pre-nedication in the operating roomsetting or to induce
consci ous sedation prior to a diagnostic or therapeutic procedure in other
moni t or ed &eatesyHs gipeterd narcotic analgesi¢ with pbamasplogigal effests similando oxrplune7 2

PCT/ DKOL/ 0%3aanl s 884680 6388 ford BoteDMEn SRATEHRe Sh i Bk Rl R ne

and ot her op1 ol anal gesli Cs are nEusea vom g‘ consé ti1on, %W(;V\BI ness,
and conﬁ@smhrecebt%amﬁ ag,témaamreoyzp@és/@rstﬁqbgte@hm g kyag, smnahoggiaandwtbemru tion

may be dif kgt ggwdsta}sa&ewh Qﬁanaés% Sﬁd Qe&’ftloh bb.afev?g%nm ﬁeQﬁ{oeprb§e,ﬁ' S0

an antidiuretic Vel’tl
br adycar di #he @éﬁq@pp&be@@domm@@w@lv by ﬁttpm@mlp@hentappwewe iﬁVél of pain and

rest| essnes félhﬁtﬂ%?@h%e %@%ce%'da%gﬁﬁgp?‘@vecé@%éﬂ ﬁ?l s al so occur. These

effects ten occur nore comonly 1 n a ant patiehts than in those at
rest in bed and in those w thout severe

25 Parenteral fentanyl is indicated for anaesthesia, treating postoperative pain, and as a
premedicant. Transdermal fentanyl is used for managing chronic pain in patients requiring
opioids. Fentanyl lozenge/sucker (Oralet®) is indicated to induce anxiolysis and analgesia
prior to surgery in pediatric and adult patients. Oral transmucosal fentanyl (Actiq®) is
indicated for the management of breakthrough cancer pain in adults with malignancies

30 who are already receiving and who are tolerant to opioid therapy for their underlying
persistent cancer pain. Fentanyl Oralet® is only indicated for use in a hospital setting as
an anaesthetic pre-medication in the operating room setting or to induce conscious
sedation prior to a diagnostic or therapeutic procedure in other monitored anaesthesia
care settings in the hospital.
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pain. Raised intracranial pressure occurs in sone patients. Miuscle rigidity
has been reported foll ow ng high doses. The euphoric activity of norphine
and sini | MO @IMPunds 10 has led to their abuse. Unlike noPEHPKE1/0G2ht anyl
is reported not to cause significant histam ne rel ease. Transient

hypot ensi on may foll ow i ntravenous admani stration. Miscle rigidity in high
doses may occur and may require adm nistration of nuscle relaxants; caution
IS advised floifdl i85ds tHemBbt TGP $il6 RH8cts ofMoPphind arlthsthBrEsioid BR¥Gedids 7)
that fentanyl adm nistered intranasally 1n doses of 0.027 ng every 5

m nut es, a&iryBAES9YYMIting, conslinatipncdrpwsiness, aadcerfugipnptalerapes genefdlypai n and

cancer pai devéiBpd WitR %‘L@hz hgé;. WFM@tic‘!@Fﬁgﬁ%W&ﬁ@aﬂd}Pé@h? gé Lrsk&icdpses of

smal | anmobunts of agent “at edet er nt erva 5 m nutes.

| ntranasal biiery spasp; ghere ispleeae entidivietio aleidaryraouthocweating, facialifluslinghas
been per o1, it ad : &G | L eto
N A e g e
Demand- adaghaoges err@gqcf; haliuginaionss jand miesis alsp@cow. Thesesifegtstendtagogsur more
avoi ding t | =Y : ~ il SRESE i

conposi ti o%gg{{ﬂ@g m?ﬂ‘gﬁf’%ﬁﬁ% gwnaéw;}rr\]ﬁos\?\gk%éﬂ ni ster géﬁﬂgﬂwﬁﬁn‘g}h %Tgtege
(rabbits) $atwlaisedpnttaconial Pressyreercyrginisomenatigats. Musele doidiy has beit e.  The
nasal rout ' : : ' Pr=TaNs LoE apid
ol et of SehSHeiolRAG hoh Bosks THelchBhbc Ay i hiphfe ARl Rebiifs P
syst em dOethpadad tertheieabuseof sel f adni ni stration, supporting a

heal t h-econom ¢ argunent and the self-care concept. In addition, first pass

liver metabolismand gastro-intestinal metabolismis avoided. )
| nt r avenoudinjike posphine fferganyl is reportedjnetdo sawsd significant bistamine releaseh Eranaienh

b e- todi ot Boynsidn 1 16RM 1855 R sfhididd. g SliBhRy PIGFLsLS risy ©
anaest hesi @cc@and may(esuire adepnisitation of muscle rejaxgndsitcantjon is agviged lngyatients f or

24 hour s gh : like in providing postoperative anal gesia w thout
Si gnifi?gn?‘ﬁtpgﬁﬁ;rﬂﬁrﬁfggag%bressi on in patients who underwent hysterectony.

5 Transdernal doses range from25 to 100 ug/hr. Initial doses not exceeding

25 /h . 0 [t AL

rar ket od_ ac YRRTERBAR ST} that orflny! AGHARRNGE Br=nBOim W hodie i 87 nky cvery
Oral et) i nSdvinetesohs Begassary, isgffegtivera thenetiefsgpostgpeiative pain g caneed pain. In
“nd . . | . \ ) o Cents.
Adult oo e ST e SRR QAR el fn SRS of ol aBBOIdr BB 000 S
Doses of20Aprédetérorineshinteineal oH% enimtes.pati ent s wi t h breakt hrough cancer pain

range from 200 to 1600 ug. The initial adult dose of Actiqg is 200 ug. From

this initial dose, patients should be closely
Intranasal delivery of low concentrations and low doses of fentanyl has been performed.

Concentrations and doses have been maintained low due to the risk of respiratory
depression associated with high doses. Demand-adapted titration was considered to be

25 the only method of avoiding the risk of side effects (4-7). Thus, repeated delivery of a
composition of ca. 50 pg/mL of fentanyl was administered.

Animal data (rabbits) showed rapid occurring absorption by use of the nasal route. The
nasal route would 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 ng/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



foll owed and the dosage not changed until the patient reaches a dose that
provi des 15 adequate anal gesia using a single Actiq dosage unit per

br eak-t hr »i@02/@&#cer pai n epi sode. The adm nistration of 3PCIL/DEHI/APSAL anyl
citrate 500 uglnlL (318 ug/nL fentanyl base) via nebulization was effective
in providing postoperative analgesia i® 10 patients who 20 underwent a
variety of surgical procedures. However, duration of anal gesia varied

consi derab Fé/giél’éfﬁ l%]gl&eétﬁes?& CBrHLGS intﬁé\{eﬁo&ﬁhﬂlé‘loﬁfof fREny §.|?3|r|1$§’l{'g%bdr for 24

inefficient Tan bour intensive an erefore is generall'y not recomended
(1 ). Fent &eyrs hashegnefeetival ineviding pesieparativedingiaesia withoubsipmificantt r avenous
adm ni stratioy YE5EE46n InbdiiBRRWHY wHiekfdnt figsteikiompnd oral transmucosal
adm ni st raﬁﬁl}?@lset I'S sengbn .V\Ilﬁttghl n 15 lﬁr’?eglut Zs. Fent@nyl is netabolised in
the liver and excreted in the urine primarily as nmetabolites (less than 7%

unchange i = : as a
30 di st r?’bﬂ?%‘*%ﬁ%@%'?f’% {aanlgkff'?ﬂpinﬁ i;?u{ﬁe@w ']r’{' i tdégeasﬁ‘c#? %ﬁ?%’#@nﬁ( ‘%) ?‘“ LEMVRARY
OP THE | NVE&SDin@herided (fhvention rel ates to a novel conposition capabl e of
delivering an effective dose of an 35 equival ent of fentanyl through

transmucosal delivery. Intravenous adm nistration of WO 02/ 09707
PCT/ DKOL1/ COsaltrahsmemcosal jenthrad citrateds measkgied gsrfantanyti Osalei®amdietis@: fampanykd t o

transmucosal__adm ni,strati g S .l as r | t] i n, peak pl asm, .

concent r at GFROSSIANGRT CPataPY Clalelh in B8en,d, Hostobuko chaiopl 4030 i

depr essi1on imficatéwtorindumier arixiviysissatrt analgesiavmior to surgéryfuepeistria gatentss dak i on
hag one majlorlf: ad ;r:t a% overw_s(l: rrent g’cgansrmc%iarg,wor b aﬂ d5 pul mpnary
adni ni st r a€PBRO 6 FEniARYLATAICRS Pivaiika: With AmESmGM s of 490 g Despsi ACHED

| nt r avenougoashibid ioidraat pgtieniswithirBaktAdugh ca@é{rbgiﬂtragé@ﬂérﬂ %@gahtso% ng. The

conpositions require admnistration of Several dosagé units by the pain

suf ferer i initial adult dege ofrActia®@tis 200 udtremrthistinitial yiose,rpatiepts| shouldiberdlaselyat es as
many dosag j i i | atl Wit en
Feaui 11 mg. JoSWelind ind B5kdetibn el S h Baferh St 3ol B ployich

adni ni stibadequate analgesia esingiasingle Aokinf ddsage unit perserealothraugh eancetpaimg whi ch
t he suffereepisgﬁgti nues to experience pain, often acute pain. The present

i nvestigat ors have devel oped a conposition which adm nisters by
transnmucosal delivery an effective dosage of an equivalent of fentanyl to

"t avenoud B dRTTR R, & e RN Rar Sos Gkl R TRME KrfarbPatetBhi o

conposi t i omebdizatiorf was effective i plidingeggstopeeative ianalgesinim 10 patieftsowbo r el at es
to a ph f ent t hereof, in a

sui  abl €05 Srauehe vERT B8 uirufa TR Dewere’ Alfatmn B abfueda 84T ' o
fentanyl . 26ngiderablytfredh § tpo@minutes. Jhissente of admirgsttation is meffielentandddbay

onaet of - alt SRR bHeral, R FeckinfetoeBEY - °of “The agent - Thus,

the dosage unit is also an inportant aspect of the present invention as it,

in one or | | i t } fLicj . t he
agent . Thud Shigngtiriices IMElcRLis oot itoalRich 1B i lefols ARHBLSGS |

conpr i si2bg wherdasrin lozghge/suckeatelyetyhandearbl) transnaicesal taghlindstsationeonset issseeng a
concentr at imﬁtﬂine%%}ﬁ% &t to about 0.4 to 75 ng/nL of fentanyl. The use of a

conposition conprising fentanyl, or salts thereof, for the preparation of a
medi canment for the treatnent of pain in a nmanmal wherein said nedi canent

conpri ses \%ﬁggggﬁg ftﬁe@é@%lé@ b tFd Wel\f?nﬁ Ueere ecf\g 3!’1'% %l?nef'pﬁrﬂarﬁ)z 8%&(aelfgboﬂ{es (less

f ent anyl , canen or nul a rans
adm ni st r atham7% sinehdngedidrug)asieebalf-life of femtanylier toaihhouss.tFemteyl haslay st at ed,

given t . | o i r ure of the nedicanent,
.the uselé@f %gg?@%ﬁ@is‘?'?ﬂ%n‘ﬁxg?%'ﬂ‘%?ﬂgaeﬁdelﬁ%é’ﬁ%ﬂﬁd'%ﬁ@a| ts thereof, for the 35
preparation of a nmedicanment for the treatnent of pain in a mamual wherein
WO 02/ 097UgumARY 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



PCT/ DKOL1/ O0S21 admi ni stration of said nmedi canent conprises delivery of one
or nore dosage units each equivalent to about at |east 70 ug of fentanyl,
wherei n sWod2d83Hge unit is fornulated for transnucosal adPEHPEOIVGNSRELN is a
still further inportant aspect of the invention. As is clear fromthe
above, the nedicanment is fornmul ated tod4deliver dosage units with sufficient
5 anmounts of the agent. Thus, the use of a conposition conprising fentanyl,

or salts tRaiaf had ﬁumé.laasBf%t@fd.éaavmtagem;m@mtrér%hdchsaut r eat ment of

pal nin a nmanmal wherein said nedicanent is fornulated for transnucosal
adni ni st r aPfBINIgatian as e @sdesultingin seaK RlasmAFoReRMIHonTWhick gfprelaled toan

amount  equigdRyerBls sifle 3RES saéh é@ééﬁregs@odléf tAE rdPIREBAY ystém Aowdlipr t ant
aspect of the present .invention. he con%gm tion is directed to pai n

managenent IntrAMeneHsAdmIRBtraighdas QS‘P "E"H@r advABIAge AYer @reant rangmuycosal ﬁ'E?él angr

treatingk ?hl'rrﬁiﬁ'aﬂ} édiﬂm%[raﬁ&ﬁéﬁ@ht@ﬁyl%ﬂﬁt tHe tﬁaﬁb-tMs‘él—@ﬂ@étloﬁWd lﬁﬁé\ﬂénbb@
‘admi ni stration of har maceut i cal conposition conprising fentanyl

salts ther éémlmstfaﬂan &)@H@}%f&lﬂﬁrt C@zﬁnt Vangnucesgl eampesitions 1énuirg asimm'ét#at@nw
Al ternati vet yevdfdlidassde Ms%yqﬁ@ss.h stifferef irf 2 RitlalY P HheMBd WhkAiIF thelsRffdrer IR Od

for treatin alleviating or leSsening pain in an | ndividual conprising the
adnmi ni st r apAwinigrates phaEany desadecits @s fpainedite ablaivihe iale vifionct paify piteryr
salts ther it g ent to
Sbout 0.4 {EIES Buiieidhod Mo Rhenss ot R aLivaiedRiivh 194

i nventi df r@aty@yslon@ﬂ@eﬁmoné%t- @ctl@m@rmrwmcfsthea&uﬁgferspntfnyﬁﬁ mgxpesenes

phar maceut G bieadfe bah! ?héﬁr'e%eﬁthﬁ\{e%ﬁéatbl% eV deléiBLbcPh oMpSYRRRih _an

i ndi vi dual |n need acute pain rel nprising adm ni stration

t reat nent ad@w‘ée@dwﬁfarﬁmugosab deliyenvan gifiectivg dpeageefyan eavivalephef faalaavite cal
vehicle fo%né\fnélaiﬁ%élﬁ%th%irhé/ fd-Ynseh-of- ﬁ&foﬂ' Bbhwcgia?ab?e BHhee& intFvBRoge of the
i ndi vi dual Pai n nanaqenent using the co Ition, dosage units or

met hods of admm'stmlgn,tnqiab waffernsresipale ﬁéﬂllmﬁttﬁ’iloﬁtoﬁéaldtc@mﬁﬁﬁﬂ@'gl es to form part
of nul tiyjgconponent strategy to pain nanagenent. This strategy nay, for
exanpl e, utilise known technol ogies for the managenent of chronic pain and
t he presen® firshaspettot thepresentdnuention therefprei relates to appieomaesiticaloemposiion of

pai n. TS cofofidind RfarifERF Shittholddf if HYERBIOBol&h 3t §SohGritralibd oGiiEIEATH NS
i) conp03|t|o ate or t e dellvery 0 osage unit rrsing 7

ug to 2000 abeutdr4 taeth mgiml. obfenisiuk maceut i cal |y acceptabl e sal ts t her eof for
a continuous treatnent of pain in a vehicle for transnucosal delivery for

the treatnment of acute pain;, and ii) an analgesic for continuous treatnent
of pai n2038s stajesl eupragthe PresentompaEiionEsdeliveTad s d¥sagpEnit REERTRON

PCT/ DKOL/ 0Qggcknfrafort §ﬁfﬁ3|%ﬁt%t£ri¥ lachibve é?é;ﬁ&‘gﬁgetto?aétﬂnaérﬂ dvBidhrf tha "t t@ﬁ a

phar maceutical |y accepta salt thereo term"equivalent to a

... of feMsluepof the aganéridwe, the dosnaa enitis alsomndEipprtact asped|dfithe, present
concent r at iganicf afih Bhe 8 P BUIREH opbiiBndAcst REAIASAtickt ambRhta the

concentration, or anount a sal ent any e specl anmount
rel ates t oagent. BhwauAtsesend aspeshof the m@nmmsr@lwomﬁoqaae ualsOMPEreNg t he

f ent anylpes frkan a@%eaﬁsemter&f 59 sBltali® Soffdt hiving 8o fRRBERIT divaldrl (P abR !
preferred e ment he composition, nethods and uses of e pr esent

i nventi on @Merﬁs!ag/m{eofd%taml fentanyl citrate. 10 The term"fornulated" is
intended to relate to the selection of excipients, carriers, vehicles,
preservatives, stabilising agents and so forth in the preparation of

nedi cament TheuRg okaceme samprisingrfeBtapyly af saits tharpel; & the ereparatiorefhdr e

i nt ended t %efd%a?déﬁt fdp tﬁé‘ﬁeaﬁﬁ#eﬁ%f' gakh Afa ﬁwQﬁm%%&%ﬁ Sdid HeldichRiert Bmprites a
conposition or selection of contal nment device
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



15 for adm nistration or storing of the conposition. The term "dosage unit"
relates to the conposition adm nistered in one adm nistration by one
delivery BEe0247¢%n. I n the enbodi nent wherein the conposit PERDKE81/HR2hul at ed
for transnucosal adm nistration by nasal delivery, a dosage unit is the

vol ume of the 20 conposition adni nisteded or anount of agent adninistered
by one delivery operation. A delivery operation is an operation which

delivers a jdaHiéeationiof sail rméd“uameeﬂtr‘e@aﬁpma%tdewe@ oF bN@bb’m@ﬂ;edlc%bg@ DnitSeade
adm nistration to the nasal cavity of dosage unjt nmeans of a delivery

system su@ﬁuualeat tﬁa@?&Pt @ﬁ?ﬁ?@mgaf Fﬁata%ézvr@r%néan Glogasmemb@rf@rmul@ﬂd fared in
the art. oe Thérhheoéé?ad fstratién ﬁm&m@r IMg@r’t’ag'lt bé&%&oﬁh@%@nﬁon Bts%f:i‘egF and

Val oi s. terns " osaeg and "treatnme osag relates to the total

anount of AEnhthe@boye|thermegicagenpisdormulated ipdeliver desage apits with au.fﬁwﬁntst ration
of dosageg ‘é‘m&uﬁts‘jdfrthé‘ggéhttfrﬁ%t {ﬁérlfse of alcoRfHoSHH cérﬁbﬁélﬁ@?g\ n:yh%r salts

adm ni strati on OSI I on duri ng a Sing epl1 so pal n,
epi sode | aélnerﬂ@f tmthq  praparayomel a)meéncamanhform timaémeetiatpain in a mammal,

ti me- t 0- oNgRHerdith s&Anh&icamdnt id fahﬁﬁlgfeg f6rQréH%ﬁﬂJ- aWFatWh%fS ' P35¥¥n't

patient begins to experience pain relief, usually a result 0 i ¢i ent
pl asma conavhereimsaiddosage anitcamprises enfamqﬂnéaquwﬁlemnmbwt@e leashiil pmof t o

achi eve an%’ﬁgﬂeﬁsﬁm&’%ﬁa a3 ofRd bf%g%ﬁt m\eermglgst patient classes and

types and na experrenced actlon in
“timeto-inset-of-action” is pain relief. V\D 02/ 09707 PCT/ DKOLl/ 00521 7

-rrgfal te? r |ms (g;(*per }n&ﬁgﬁén %Cé"le%{é%dﬁéﬁ :a@ﬁ nép% ar na tt? %@Q@B&%ﬁé{ﬁh?&htﬁﬁof t he

i nventi on celafesits asndtbod fon{reating, alleMidtingtan dnfseelhmg paindn an individizl eomptisisgnt at

Son et ! 534 S i) STl BBl B B L 2 S e

typi cal Iy timadebagecunitezjulvalent td atrleasy 70 tugeof faranyl. mlteamvelyhlefmmm'asp'»em of

thelnve [ al | a atlon wvaet tq about 0.5 to 10
b0y 1B eieRrPn refatd B & i Bt I8atrer Al AGRS oF st Bl ingn * ore
pref er abl y istividud Oori:ﬁrlsﬂﬁé tHe afmihietratiomydf.a pmmacew‘celrc@hippsmoﬂ Eorhpnangrg/ .

Sui t abl e cggﬁosm onﬁ%ﬁ‘ave concent atlontggtf‘@va ent to.abou t |east 0.5

mg/ mL of f dFHARK o safik inesefovherrig Shid ComRy S%%?'??T?“%&BH“’%&“%‘BOM 1

mg/ mL, abowbodt ®4 tePSHig/mML offeatdnyl. 5, about 3, about 3.5, about 4, about
4.5, about 5, about 5.5, about 6, about 6.5, about 7, about 7.5, and about
8 15 ng/nL. As stated, the conposition is delivered as a dosage unit

wher ei n 20d A stillFtntivdriagpect @fthel inemtioe Felates Yo 8 metine for thetddeninistativn oﬂre‘rttanwf

PP enbodi MERPRaE Rl AR odntabip 5ol hevsar el G- Bkory, Bvleth of Bn iR 0 i ¢

g orrespo nellea_eeo of beuty phnln_rrehqﬁ bom]!:daﬁg bummxsmwom bf a)tregtpgeany dosweemmpmgmg 7ot he
evice utilise r delivery of the co n,and dosage .unit t
ovent wher oo 2Aa0 o dEenf s Sharire GRADEIOR R rBRSmiPRr deiEh st fani o,

ri sk of | oesmadoshivaeindrdie dtheindividubine | arynx or | oss through the nostrils.
Accor di %gl y, the 25 formul ation for nasal adm nistration should preferably

not exceée®d 200ul. Accordingly, a preferred volunme according to the

i nvention ip mdﬁ e'memluumg tﬁ@b@ﬁp@md‘nr G@%ab@mhlts 85@:eﬂﬂod5@ﬂthe ifvehtion ARiul
égﬂjl,er ggo:élg wﬁggﬁ}qugcmg%;eg?%ﬁ@ rtof mtﬁi" component s{}gtegg? {ouggn may be

management. This strategy may, for example, utilise known technologies for the

-

management of chronic pain and the present invention for management of pain during

30 acute episodes of pain. Thus, a further aspect of the invention relates to a kit comprising
i) composition formulated for the delivery of a dosage unit comprising 70 pg to 2000 pg of
fentanyl, or pharmaceutically acceptable salts thereof for a continuous treatment of pain in
a vehicle for transmucosal delivery for the treatment of acute pain; and
ii) an analgesic for continuous treatment of pain.

35



30 In a preferable enbodi nent, said conposition is fornulated for nasal
delivery of a dosage unit conprising an equivalent to at |east about 70 ug
of fentanWO0249#17 as 80, 90, or 100 ug, such as 125, 150, POUDPK9E@S2br 300
ug, such as 350, 400, 450, 500 ug, such as 550, 600, 650, 700, 750, 800,
850, 900, or 950 ug, such as 1000, 1056, 1100, 1250, or 1300 ug, such as
1350, 9400, 1450, 1500 ug, such as 1550, 1600, 1650, 1700, 1750, 1800) 35
1850, 1900 DETAIIED DESCRIPTION OF THEINVENTIONt equi val ent to 2000 ug of
fentanyl . WO 02/ 09707 8 PCTI DKO1/ 00521 Alternatively defined, the
conposition is formul ated for transmucosal delivery of a dosage unit

equi val ent The tethowéntdtyI'tie inteRied.tp relbte tomémtanyl or alphbrn@é?ceﬁﬁcél at&éHiablg sait
preferably icu prefera Iy 70

70 to 1500 as, 70 to 1200 uyg.
o 1000wy MeRefraThS Dy ivalon 1§ 3pAits boorigmanyi s i Stdeaitaspbtelia ¥ bl
f75 t?hBOdeaum‘et &@’gﬁaﬁﬁdﬂlc%n flshertnbum&ﬂn’éntamw&aéiba@e fou;qvtdbﬂbyraa}omwf L 0 a ”ﬁ hod
T or e admnistrati on O e a r ceutl ca acce apl e, .sa
{her cof t o SRREMTEIN, OB AGIOYNCY Sk asenta LG R Sbediee, A IS B 1
rel It ef 10Th©nfohﬁﬁéfff6mbnﬂ¢|%égﬁsé tana ln@?thtefmiodm)ohﬁe$?Ht£hﬁbﬂﬂtde§|§itdtht§@bebhel :
acute paln na narrow tine-1to0 aAC (0] n order Q resu
o ol s e skt the pRTSIEDT I & MOR TetPeR Sabogii e, Ba cAMPaso ZAeTahes
dosage W | andase@dt the Presdht iRVéntidnlcanrpris@theisd dfdsritaryd cirdteand up to 2000 ug
fentanyl In order to have the fentanyl adm nistered to the circulatory

system WPt hin an acceptabl e period and w thout delivering the fentanyl by

i nj ection, ThBerhtRomitidted'Sis iﬁi@ﬂd@d&b@ém tb ShePseTo6tion Df eﬁ@ﬁbﬁ@n@rﬁérst he
patient in a 15 pharnaceutical vehicle for transrmcosal el | verg@of t he

fentanyl . Ys@clenRressrsativepattabiising agenizangdse fsth dﬁ@%ﬁ?a'ﬁg?%féﬁ figment
patients a%sMﬁ'slaldafbrﬁﬁbsﬁlBﬁ THeeh SophuBRid R furthérdioré Indaideans rédatete i | ve

noderate acute_pain, the treatnent dosage nprise at |east 70 ug

fentanyl, Selesiandfithe devieaiosdelivery otthe é‘%’ﬂ“&ﬁ?rm W%P%PEFQM"@G"%@W%N

150 ug f1§“‘f&®dh1nm§t¥'étfbn%?s?&ﬂg%tﬁe%‘ﬂn@dﬁéiﬂon':or treatment of nore severe
acute pain, the treatnent dosage conprises at |east 250 ug fentanyl,

preferably at |east 300 ug fentanyl, nore preferred at |east 400 ug

fentanyl, gueherns del éJGnlf' eata@axb thd ébrﬁﬁmﬁn\uaﬁmstbm |ﬁ%hb%ﬂhlrﬁ$tf§ti%h%yf rom
heavy acute pain or t pati ent has devel oped tol erance to fent anc}/ hi gher

dosages rra?"ﬁée'l"’@@(lf’?%at'%ép Hl?rﬁ"ﬁ‘i’%@@?@d“’ eig g ARMpesitionds farey

i nventi on. yraHshudtsaladiRmRdation B hasit defiven), %ﬂj&sag@ﬁﬁgﬁ tﬁé)mﬁiné'dﬁﬂ'@oo ug
fentanyl , preferably at_ |east 800 ug fenta%%y nore preferred at | east 1000

ug fent 3Py compegitioryadministergd or ?L'?GB"‘L@ agenk admyinistegg by W%ﬁ@we'ﬁfd&?@%@"néy be

desired suggy b &aﬁ&?:@tandﬁb%?&i%ﬁ viHichlddietéth d6xdiganinit. Inmﬁ@feﬁibébnlrdérﬁta | east
1400 ug fent av};% b preferred at, | east 1500 u%hfent anyl, such as 1600 ug

fentanyl . Hiabvery @PPfa%h'ééh% adminatiation{n the RagahravibLef; 3e¢ﬂs§9§(9'"lf\ﬁ¥ Reapsof a
recei ve regdlivry ws@@h NRUth 3814 MasaPssthy oPBIMEBRRRAS knaWiftoithe persbBR ki@ theat a

f ew nunmbers of nts nay need treat osage conprising from 1800 to
1000 g 1 cAtaSylaDlegeNiest ik COmRErHBIRBIEbIe FonLH o HeTBR Do VA, | or
t ransnmiggs ghe ‘t’&lﬂsv'abé’a@f‘ Qnﬂf‘trébtﬂﬁghﬁdé’s@gé‘oﬁeﬁ’dés 1©ah§ eI dudi oft dgeht or
conposi tions kno er sog ski | n.the a U2/ 09707 9

PCT/ DKOL/ OM@ET%%QFWBWP%%B@@Q Yé??%&qq@g”l“ﬂ?tra&\"r‘é’&F’%ﬁqgﬁQJ"ﬁéf’H"%%

typically aehinmrRdA Beatatbnt ralates & lh@fhdﬁihﬁiﬂi‘atwnfw tisteddnvssitioRfduring asiighe t han
two dosage units._In a c{efe ed enbod| conposition is formul ated

such that RBESOARPEPIIMSR ﬁﬂ@gd’rﬂ“lg]s @Hﬁ?P BAB: treatnent dosage. The

conposition, although being nore potent, significantly reduces the risk of

30 The term " time-to-onset-of-action " is intended to mean the moment wherein the patient
begins to experience pain relief, usually as a result of sufficient plasma concentrations of
fentanyl. Sufficient plasma concentrations 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.
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5 adverse effects such as depression of the respiratory system as shown in
t he Exanples. The conposition is intended for the treatnent, alleviation or
| esseni ngW&¥ 02487 or breakt hrough pain, such as beni gn acREEPE8IMPSehi sodes
| i ke angi na pectoris, colic/biliary pain, trauma, postoperative pain,

dental pain, orofacial pain, synpatheti pain syndrone, 10 pancreatic pain
myocardi al infarction pain, back pain, cancer pain, pain during or after

change of dheseinnWuratibnpsfactipnralatesdo anetirhl drbaghout whigh pain refisfris ant aspect
of the invention that the PaL\n relief is always obtained very shortly upon
admi ni st r a¥BEESCed EUINERACc cor di ngl y, the relief of the acute pain
shoul d be 15 obtained very shortly after admnistration of the first

delivery of_the dosa nit or.treatnment dosage suc hat t he .

e h et v orhehaimaeBed RompRsiar SEhe e fia SGuTsEE ferka ot Soks theteot,inan 10
i nut es, 5ssoftalsie sbl@éﬁa&b&ﬁ;@enﬁv}aﬂuh equivalenttorabbity0.4 RET5 h\b&ﬁlagff@hfmyleﬂ'heﬁo A
very inportant advantage, of t sent invention is,.in,addition to the
very short CAMpeRLon Fidaby fermiaed for Tansmitasal afipiptsataro Ve kP eq f or
at | east 3Genthanytitbughlihehasadfiucusat rati on of the conposition has a

duration-of action maintained throughout a period of at |east 30 m nutes.
Al t hough, in sone instances, it is preferable for the duration-of action to

be rrai2 g t aiOI e dot’rfﬁé?;ﬁbﬁ of tfhatirﬁ@n'ttm tyt@icany hi(ajﬁﬁ&bndbnh_@ﬁﬁn euuiﬁtledt Wfébm{t 0% tlaolulr s
upon ni stration o reat me 0Ss iyen acute pain |

only | asts 20GROIBIL Gt fTlanyiQgieray P8 B IBai0 Mlebd A NE SUBL Woes WatesedipA o
ac: ion t? he sg&hgﬂﬁgwgidﬁpéiuétrm, nidst bfeéfértagﬁcb.mwsmglﬂétﬁzﬁbble%h@tusitianm\)eé& ]g)f
not greater an 90 m nutes, prefer i ntal roughou period o
o1 net Seonpatalen SRAVIRRLIa BRovkat FastPBIROR. S ieMEARIER 207 BB e o5
30 This is a3 0,78 momhL,adeRaE aBsutol mb/MeL, RIbBGENS, dbdueDdbent 2.5Ngbatd BPaI BF) 1S
able to hav% at{%%ld opnset - of ctlgg V\€I| t gr \él dlgg gsgfflc ent | Iogg
dur at i on- of2Pqt4, AROBLA-S1Fhoyh B abAyt §on aBAL xR ‘?‘3 3PP @ROWe 9 Aindsfbout
effect. 15 W/ 09707 10 PCT/ DKOL/ OC521 The conposition has a pseudo

"sustained rel ease" effect in conparison to intravenous adm nistration
whi ch has a very rapid onset of action but with a very short duration of

action. Theg disteafs eumpasifivrisdelivdre® s hafdh§s uhifwRerBinddthinB@afondoAsiiRes
concentration of fentanyl. The int ravenousw adm nistered fentanyl results

in a peak (Selivar otonreineredasage units efcabiopt 1 R0 Lo sHEh 3 1@ HR2QWunt  of
f t | 1 i i i - A , A l'l '. t . n
entany a%f@i&;y%tﬁ%(t) ﬁ% tdaﬂ%’q A8 t&@mbom?}y{ﬁg@e@%@ Sdgw%)é :ﬂ;&y {r%tﬁé%al)el

adm ni stration o ¢ osition i nt r anasal ( ) rie
(r ef er er@fednucord, hdelivarysunitearrespenss totheavaluroe peavitledryecsailii ot $pray.ong

duration of hs é;gggqﬁ' ' &M At ' ly has a
bi oavai l abidle?"té@d'g#"o?]gﬁﬁe%ss t gﬁéé@&dﬁﬁgﬁﬂgﬁﬂg};&rE%%I%eﬂ?ugg%gﬁgﬁ#'st ration)
preferably no | ess than 80% of intravenous adm nistration, nore preferably
no less th 09 ' ' ' ' it
ot er m ned U TenbypEer ARG A SRRRaBoR HhClsaolt RRKE S e A S,
met hod of t#déss of thesformuolatiarotothe sargnxt drdossdthrauigb theandstiils.oiccoudingle theni t s
conpri si from.15 about. 70 to. 2000 nt.anyl, sai I ni stratiaon
o o e 2t ERIRER (6 FafeLdomiprafa it elsftady Mot oR8E 200 AcRIdBILE i (1
I ncr easi ng psfange volameaceeidingad tlte dvestibndhcladasuValurné selected from 10pl, 25l

50ul, 75ul, 100pi, 150pl, 200pl, 250ul, 300pl, and 350pl, and 400ul where the volume may

be delivered to both nostrils if preferred.

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
ug, such as 125, 150, 200, 250, or 300 pg, such as 350, 400, 450, 500 pg, such as 550,
600, 650, 700, 750, 800, 850, 900, or 950 pg, such as 1000, 1050, 1100, 1250, or 1300
ng, such as 1350, 1400, 1450, 1500 pug, such as 1550, 1600, 1650, 1700, 1750, 1800,
35 1850, 1900, or 1950 ug, such as a dosage unit equivalent to 2000 pg of fentanyl.



fentanyl, within the treatnent dosage range of from about 70 to 2000 ug. In
a further aspect, the conposition, dosage unit, use and nethod of the

i nvent i onW&02207¢har act eri sed by the effect of the treat mrePET/BROVHB2hcut e
pain as neasured as described herein. One way to record pain according to
the invention conprises the measurenment of onset of pain relief. Just
before adm nistration of the treatnent the tinme is neasured e.g. by
starting a stopwatch. Wien the subject is certain of feeling a neaningful

ainrelief the tinme is recorded . by sto t he st tch The
Bormos: 11 orMEMANRl st MsrFomRSSHions BITHIAEGIPAANSHIUCRSA AASaY ff 3 BoRASe on

score int 'iﬁltre Uigﬁleﬁlf to4abbft 70 toséﬂbb Fg@?)ofu?enté)nyl %SucRas 70 té“‘lQO(Y ng H:fr@f%?ébﬂb'}’()’ tosuch

as 3, 4, 5, 6, as neasured del'i ver no nore than
dosage uni t1§00 poesushaas! 4D taf 1260 HQeIJam@ﬂ@f yagretenably 68 @QMQ, mose prefgrgblyg@% of

¢ ront rment i FPOWE B EFY ol ilterfhe 18 R MEbr BB 1 oG et foct may

be neasured as the difference between onset of effect and the tinme point

where t he ' eclare t ubj ect
thkes 1 oocuaretent PiRRioRTHRg rEleteRh aufeiE et ol sdrfiskiaiEn 1EMahior 3L
at | east haharmacentically @aspeptalsle salt tHeyeaito theecm:uléﬁm systerh ef an ijdividual ini idedbe
consi der ed syccess. .. 02/ 707 PCT/ th

measur errent°?P§‘H? ﬁ@'“ﬁ&!"%-sT bR té?%t 530S &1 ﬁo ﬁsﬁTcﬁBfﬁﬁrﬁgﬂ@rﬁcgt‘? ating
scal e ( Oron@ajrawithin 4 Garrowrtitne- abtbrsegaf-m)tloth order td resunmﬁplash&rml | ntgntedtiohhe

ti me point neasur.ed, at_.one_or t he oW n me
Doimt ST uiciedP® teax ap e ey B e Tenti8Sad® wilBofindlly tsivitnil irstieot o ledit
relief, evem glémdnmtmoqigtfemaaﬂmnruraérrtaha@énr@ffen&ahyleaalhﬁm@ﬁare‘dab thdrie two
first hours nd ever 30 m nut es f t e.ne b A}ﬁ Q { crease of
o Pl v EHPHEEE Selate BN anRcoeplaRie e A tithast e e e ATy Bsce
Natural |y qjBétion! the&Bemtanylissadristated tdd filicod nigmbrage sEthepagsht iPho i s the
basel i ne, pain intensity wéscored on a qsl e asﬁﬂ??ﬁcl os d above) before 10

adni ni st1eatRhgrmaneutical xehigie °"(t£ﬁ'"5m'+?93 iveny of HY'ty Difference (PlID)
is the Pla conpared to the paln |ntenS|ty at tlrre p0| nts after the

adm ni stration of . treatnent . A mean PILD ht ai ned thin 15
Tt bs. o (150 Suficient Bain ApIeInogoshae ey §AB: Rpbvesh e Fabes oo el o 1 fhe hor

nmeasur ementindisidda) %aﬁérﬂaFémfé%lméﬁtQ)f Pél&l\/éttﬁddérété abbt% paNted tr&athient ddsaaei ty

D fference (SPID) bei n? nmeasured at th Em nts discl osed above. A
nmean 4- hourm@PfFQD‘Rﬂse:?tWaﬂ G ug &ﬂt\%ﬂyaé}r%fﬂfag'k%éﬁ?ég 00 pg fentanyhseoredrefered t o a
pai n int f asur ed
as a pm%]l%rtlﬁ%ﬁgf?j g%&??ﬁ?@?[‘g é?‘twe':?g?es éﬁtéﬁbhgassévgg eg@;t 40%

based on a pa, thasmmenm@ageﬁompnw atdeashasQq mri;em:any! ipeefarabiyratdeashB0®pg PI

after aam draendy TR G el oL sAS dddF Fbrardh b5 FENPUG e o8 el
foll ?vvl ng ttg@g(s)hﬁnﬁﬁere&on&emmamﬁte)sp?? orithelpatient hés devulrimd)tolléts'angtse émdjt \ﬁen

the " pur posdoany PPk E8sadBR R BuBte i BronBice ac il & hE afSE e

adm ni stastihvgatior. fSugh nmsausegeslmcmnﬂeuﬂeetnmbm dbsaye w‘mﬁrrsmgtammg feAtadl@si r ed,
the pain relief is neasured as a pain intensit d|f rence PID based on a

score measrfgrabhiatdeast 809 “ﬁé?’ﬁ?'éy"tm%reéﬂ?ffeﬁ?%? Igastol? 9IP6f "ﬂt Yehesiatne
PL, af ter agloh 560 iRt (EVBntighay sl 147l dieial s06h ReirostmA| gsagds  rom

the time 45 m nutes; m nut es, m nut es, m nut es
upon admi nicft186@ u@fentam'é mefeeahl;'aatulwt 140Q po fmm} énQIﬁ pesfersed ah‘leaﬁh‘iéoguﬂen

time after Aol §ih3s' 18001 BnthMiCfnd hig dodd tddurhBitindy RUGGE phikngies! red

tine
30 which are receive regular treatment with opioid analgesics, and it is believed that a few

numbers of patients may need treatment dosage comprising from 1800 to 2000 pg
fentanyl.

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



range is selected individually. The pain relief score may be neasured in
accordance wth the nmethod di scl osed herein or 35 on a scale of 1-100%
wher ei n 1BD®A%7H pai n descri bed by the patient as unbear abCEDEAH0052IND
021 09707 PCT/DKOL/ 00521 12 0%is no pain at all. It is preferred that the
score is at least 30%fromthe start t& the maxi num anal gesic effect is
obt ai ned. A further neasurenent is as expl ai ned above the sum of pain

intensity ¢ehintingdesadesifiektive fbﬁéllédlaﬂﬁg palﬁ@é wpmaﬁuém&ddﬁmrﬁhﬁtratudaﬁf or e

the adm ni stration Plo and at Pl ; adm atjio the ti

L Cor adn APEPHEG SRINSEY AL IR el TP GRPAGRLIIS D S PRprarTaaTaRoHBe 8 ang

i ncl udes t empbsiisn RIolhisted 86¢6h A SfdtMork thah Woeio%ég@dnwwﬁbrmru treétﬂh@nlsum
of pain |nten5|t(ys_d|fference 'ﬁ rrgri&suredfrog é Slues e red
during a p@Psaas: dhegpmpesition, shoygh reing mere-p ?'é‘b?'?“ ?a’?‘ a8 ‘i?ﬁrthenfjs

M nut es, spaaiésabifectdbutteas HeptosdicioftRe Fdspirhior) Sstenh Cdb sHowhlin kHEOEdMples.
mnutes. Furthernore) the sumof pain intensity difference may be neasured
fromat |east 5 values such as at |east from7 values, preferable from at

least 10 vahgedmpdsifionfs lﬁléﬂﬂédfbr theréditmént, didvidtion oTre%saﬁia%; opé@ﬁérar
ent.an i gr e 15

concentratio achi eved avenous adm ni s i on of
el Lt o braAkH PO GrEPaIn SiEh 3 Saakn FeUE SR GUs Hles ke ARaing Seator ol BESRL om
As shown i paini &uurﬁa &ﬁst&s&attvaq;aneaéntal ﬁaﬁﬂ&x@@&@ﬁmuﬁ 2yhipathedit phifesyRaRa)t

i nventi on are sufficient to provid desi r ed fect (as,wel| as being

achi eved®r aan‘erre?t'Camn.srnmcaMeldnfgmw E?aneagk naahg‘?ncerm?y' PaiRduring oR aftesn
further relcgg,@afcargs%wp@L@@ng@ﬁéﬁhégéd adm ni stration of the no nore
than two dosage units has a peak plasma concentration of no |l ess than 5% 20
and no nore than 75% of the peak plasma concentration obtai ned by

| ntravenouy igdrimbsridnt bbeett Qf) théﬁi\}énﬂmﬁﬂﬁth'érﬂairﬁ}e)le% hh&d}std&?alﬁé&%ﬁ%my

dosage range of from about & preferab peak goasma
concent r at UBAN admifistiation qﬁ@ﬁ"ﬁb%‘éﬁé'"ﬁ %F@"ﬁﬁéwem%ﬁa'ﬂﬁ '-H‘éBR pl asma

concent it bﬁt’évﬁé@tv'é‘rf‘% aﬂéftddﬁ'\{ﬁél%%n%@fﬂe‘”ﬁrﬁdeﬁ%r?%f tHe é&}age@ﬁﬁ
unit(s), within the treatment dosage range of from about 70°to 2000 ug. 25

In an i nt eté3imeny dasqaecsuchithatiibe adiisistration o campesitien hafiarine-foaenssiobf
dosage uni LtidH&ledthah 90 Mhihutes, JuBk b8 #%8 tharo Rfited pRSTETabIAES than 8"

i ntravenous adm nistration, repeated adm nistration continue to el evate the
pl asma con@dM#test i ons to undesired hi gh levels. Conversely and

advant ageously, again possibly due to pseudo sustained rel ease 30
characteristics of the node of admi nistration, repeated transmucosal

adni ni s20af &Y pastanhadypntage of thppresensinveptieon isuin additiondq thevery shert a ime-

concentr at 'thaneTJ&H-%ctldrﬂ thdt tHenéﬁr'i Rstibf i8 InSttaRel FaH L 1€dst O ihYE "ﬁh'u@” t he
met hod i s such that administration of the nedicanent results in a

nasal / C}rﬂﬂrﬁ'ﬂ}s‘%‘?ﬂ of e mRestice §3e 3 WQ‘H"M‘@PMEP‘H@@!%@@D%PP? Wf@ﬁ’

conparing Qﬂﬂﬂéasi@liﬁhﬁte@fAﬁlﬁ“ubﬁﬁﬁ'soﬁ@'nhétﬁﬁdé@ 01 prefebalii® fi? $heduration-of-
adm ni stration (nasal, vs. intravenous), within the treatnent dosage

range of f PEHRNBAR m?‘Otac"E?%U’(B'QBm& a pen@@o@ 8 lgastol7haus opetleprchy bows PP‘I’ﬂe

absor pt i2gn a@iirfigtrHtion vF tﬁert%atmumh%é@véhaa&aﬁs paﬁn %ﬂfaﬂ} bnly t4s¥s ifoasﬁef
resulting in good avail qt)%of t

or
present i nPew qS@H is pterneretarable for dhg d‘r'FEH‘BT ‘gfr?é‘t'Pg t%P%F’@I”T‘%’BEd f%%&l?éﬁtt?f(bn to
t he convenipfinges Blit thhiugha@tra ﬁérﬁijroahbpgreét@utrfaanminh@sSprréeérawtnauﬁtaiﬂed
ol factory area of the nose is in close >§1 e brain
Never t hel ed¥oughputa penod of at Ieast 30 minutes and ¢ roughout a penod 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 sufficiently long duration-of-action but without an

unnecessarily protracted period of effect.



treatment dosage may al so be adm nistered to a nucosal nenbrane sel ected
fromone or nore of the buccal nucosal nenbranes, the nucosal nenbrane of

t he respi WQ®0974% act, such as the tracheal nucosa and/ or PE®DEAVMGEIABr Y
mucosal menbrane. In a further aspect of the invention the treatnent dosage
may be administered to nore than one 101 ocation in the sanme treatnent or
the patient may choose the administration route on an individual basis.

Acut e pai nTey Ebﬁ?oﬂtr&hhaﬂ)ﬁs&ﬁid "sasthiR€d reré&sebeﬁeetl in admbamﬁnrtamtevem&ust he
nasal adm nistration implies an irritation of nposi ti on

pr ef er abl y 38®iistiaties M"@r’i‘t"&ﬁ?ﬁ vel¥ ranid °'f'§‘it°§ﬂ§ﬂ°“c9”ﬁ Wﬁt‘; VeRY §'1°” QLKathé’rﬂ anyl

citrate isagf. e FttavBhéud SniiRisiatiorireS@tsth 2Highet petk bRBhR dbﬂbérﬁraﬁoﬁ of
transnucosal delivery includes a_ vehicle conprising water, such as a

vehi cl e whiestanyb e ialeavensusly administensd fentamd sasyiisini paak plagma kaneestratian ¢ i on

typically Gﬁéﬁﬂy'p?ﬁ%rﬁor’f‘dl’Ed/@retan&ﬁin%ﬁ@ﬂtaﬁfrlcdﬂrﬁlﬁ&eﬁéd)‘HB aQQ@PC' 51 O8hviefsalyni C
sal ine, water, "polyethyl ene 05938 or_.conbi nations t hereof Hovvever) use
I

of a vehicthe'd ﬁ’ﬂﬂﬂ Sdninistrationt mpesiieR infrapasaliy agislepcribedibyrieekalit i cal

vehi cl e cofmfdréhdes 4'37)65453/5 86ReSbNePbf a‘dﬁ&@anﬂ%ﬁné&s@érﬁf/ ang%reﬁiéﬁ of Gctionbet ter
sprayability 25 of a'liquid conprising a polymer. I's preferably one

with relati ve I ow m)l ecul ar wei ght including ethyl ene gl ycol represented by

the formul g t o 14.
Such PEG i ncI udes PEG g@gn agféfg{r%ré%roﬁ tyércélg e éag%\’de'lg?lgﬂ%fhar&%%%n ?;15% 300

are prefl@r thal of intyaveneus agminisiration, prefeyaly §°1‘Qﬁ5 thanoQeof ﬁ’é@éﬁ"@qt@al vehicle
Cor L1 ans G RbBh, 6/ rlerdtend 8k 8 00! WiSSeIRAS AmyTBAAIORLDS! ances

sel ected from n- urol's represented by t ormul a CHz- ( OCH2CH?) ~
OH WO 02PBipzvaitabi ury may berdpigroimszhbytschde oas i 55 mﬁwm themerrgoraskllledﬂretjﬁart n
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7, preferably such as 3, 4, 5, and 6, as measured by PID upon delivery of no more than
two dosage units, preferably after delivery of one dosage unit.

At least 50% of subjects obtaining onset within 15 minutes after administration of

30 treatment will be considered a success. Likewise 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.

35



A further and very inportant issue according to the invention is the effect
obtained with respect to a decreased adsorption of the fentanyl to the
surfaces WO @2H870evi ces used for 25 delivery and/or the utRGEPK8I/SEd f or
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acute pain episodes |ike angina pectoris, coliclbiliary pain, trauns,
postoperative pain, dental pain, orofaci al pai n) synpathetic pain syndrone,
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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



WO 02/ 09707 16 PCT/ DKOL/ O0a21 manmmal , wherein said nedi canent is fornul ated
for transnmucosal adm nistration of a dosage unit, wherein said dosage unit
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present invention gesic levels are reac
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administration of said dosage unit(s), within the treatment dosage range of from about 70

to 2000 ng, 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.

25

In an interesting aspect of the invention, repeated administration of dosage units does not

result in increases in peak plasma levels. In intravenous administration, repeated

administration continue to elevate the plasma concentrations to undesired high levels.

Conversely and advantageously, again possibly due to pseudo sustained release

30 characteristics of the mode of administration, repeated transmucosal administration of a

dosage unit does not continue to elevate the plasma concentration. Thus, in an interesting

embodiment of the invention, the method is such that administration of the medicament

results in a Cpax, nasat / Cmax, iv ratio which decreases with increasing dosage units when

comparing equal amounts of fentanyl delivered by both modes of administration (nasal vs.

35 intravenous), within the treatment dosage range of from about 70 to 2000 pg.



stated, an inportant feature of the present invention is providing a ful
anal gesi ¢ dosage sufficient for alleviating pain by neans of one or at nost
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units, rather than the "titration"” of stepw se adm nistration of repeated
smal | er dosages. The present nethod prd%i des hi gher pl asma concentrations
and faster anal gesia. However, in the case of extrene pain, it is
anticipated that a treatnent dosage may require more than two delivery
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Accordlng aspect of the invention relates to a treatnent dosage
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A suitable adm nistration fow_cqmamﬂn_@nnprl sing the fentanyl

is fentanyl dissolved, dispensed or suspended i a dosage unit quantity

vol une of 50-400 ul whereby the fentanyl nay be adm nistered to the nucosal
menbrane of the nose in a dosage unit quantity volunme of 25-200 ul per
nostril. Exanples of suitable conmpositions is disclosed in the exanples and
i ncl udes a vehicle wherein the treatnent dosage of fentanyl is 25 conprised

in a solution of 10 ng/mM in a vehicle conprising 5% PEG The preferred
nmet hod for transnmucosal delivery according to the present invention is the



nasal route whereby a bioavailability of at |east 50% nmay be obtai ned, such
as at |least 60% and preferably about 70% Thus, a conposition preferably
has a bi oW@020AH7 ity of no 30 | ess than 75% t hat of i ntr aREFBK81/00521
adm nistration, preferably no | ess than 80% of intravenous adm nistration,
nore preferably no | ess than 90% of inf4avenous adnministration. As stated,
the nmethod of the invention relates to the admnistration of fentanyl so as
to 35 achieve high plasma concentrations. However, peak plasma
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conventional means well known in the art. In one very interesting aspect of
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pl asma congggHik.ati on of fentanyl corresponding to the pain intensity of the
30 individual patient. Wen the patient recognises the breakthrough pain or
pl ans activities developing pain with a certain degree the rel evant
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35 concentratjaon of the adm ni st?red treatnent as a single dosage
02/ 09707 20-stesens@iyagl ndiey n-glycoturol not comprising the polymeric'compound and/or

compared with a corresponding vehicle where the n-ethylene glycol and/or n-glycofurol is

replaced with water, the n-ethylene glycol and/or n-glycofurol comprising vehicle provide a

higher degree of active substance. The difference in loss may be within 1-20% depending
30 on the specific device.

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 pL, preferably about 50 to 150

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



Accordingly, in one aspect the present invention relates to a nethod for
treating acute pain wherein the patient neasures pain intensity regularly
by use of WD &¥¥7¥ and upon a pain score exceeding a predet BEWPKEHIGA] ue
adm nisters a treatnent dosage of fentanyl 5 relevant for the individual
patient and the pain intensity. in oth#® words the treatment dosage may be
individually correlated to the relative pain intensity as neasured by the
patient hi nimehinouritbof fentanyf adriniststed tothie adiidal istart irportaniefsatufnofithe | udes
formul ati ons wherein the treatnent 10 dosage of fentanyl is delivered to
the nucosal™®8HMane in the formof a solution, di spersion, enul sion,
suspensi on, bi oadhesi ve and non- bi oadhesi ve gel powder , n1 cropheres,

bioadhesive nd non- bi oa tc s or in oth fornp suitable for
T e bed) STRaOP B » BIar Sl FTHUAAd e ranem ftas LRSI EloEy Gielorably wherein
l ol I'i pops trhsmbgodatadrinistration Bornpides! delivsHronfentamyBtfrduigh Wsenadal fhugsd. ce

suitable for delivery of liquid, sem-solid or powder fornulations to the
mucosal menbrane in question and includes use of drops, sprays, aerosols,
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conpri si ng
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 to at least 70 pg of fentanyl.

Alternatively defined, the invention relates to the use of a composition comprising
35 fentanyl, or salts thereof, for the preparation of a medicament for the treatment of pain in a



fentanyl, or pharmaceutically acceptable salts thereof for a continuous
treatnent of pain in a vehicle for transnucosal delivery for the treatnent
of acute PE®/09%7d ii) an anal gesic for continuous treat nePET/OKORISAL 20 In
a preferred kit, the analgesic for continuous treatnment of pain is fentanyl
or a phar ITB.CEUtI cally acceptable salt tthereof in a formsuitable for
transdernmal delivery such as a patch. A further aspect of the invention
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30 embodiment, admlnustratlon of no more than two dosage units provides 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 pg.



fromO.7 ng/m for 75ug to 1.7 ng/m for 200 ug fentanyl. |In opioid-naive
patients, anal gesia has been known to be experienced in the range of
fentanyl ploa®M7@Goncentrations of 0.2 to 1.2 ng/nL (16), cREGT/PKA/MN2t hat
this study reached therapeutic 35 anal gesic plasma concentrations of
fentanyl. The snaller Crax-nasal may r€&ult in a nore WO 02/ 09707 23
PCT/ DKOL/ O0s21 favourable side effect profile for nasally adm nistered
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adm nistration at 75 ug of fentanyl of individual
Accordingly, in a suitable embodiment delivery of the treatment dosage may be divided
20 into administration of no more than 4 dosage units administered within no more than 15
minutes, each administration comprising at least 70 pg of fentanyl, 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 to present invention relates to a
treatment regimen wherein the divided treatment dosage upon administration of the
35 individual dosage unit quantities of the treatment dosage results in a peak plasma



35 patients. PID values are plotted in Figure 6a. WO 02/ 09707 24

PCT/ DKO1/ O0S21 Table 6 conpares pain intensity (Pl) scores and pain

i nt ensi t yW) 6¥®7&nhce (PI D) scores of intranasal adm ni st raPCHRKOH00521

i ntravenous adm nistration at 100 ug of fentanyl of individual patients.
PID values are plotted in Figure 6b. 518able 7 conpares pain intensity (Pl)
scores and pain intensity difference (PID) scores of intranasal
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of fent anyl of i ndi yi dual ients.. PID values are plotted in ure 6d.
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fentanyl by nmeans of intravenous adm nistration. H gh plasm WO 021 09707
PCT/ DKOL/ 00521 25 concentrations are reached relatively rapidly by nasal
admi ni s2Pa wahbtadnanlstnat@@rfommpahe@nmbsmm tomprighagthefentanyl iscfentapyl r at i ons
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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 to
35 achieve high plasma concentrations. However, peak plasma concentrations at levels of



undergoing treatnent with 200 ug of fentanyl by means of nasal

adm nistration to those receiving 200 ug of fentanyl by neans of

I nt ravenow® @®ai0ii strati on. H gh plasnma 15 concentrati ons REEDKeWA2A
relatively rapidly by nasal administration with a |onger duration of
action. Peak plasma concentrations arel®ower than by intravenous
admnistration. Figure 5 graphically illustrates the nedian tine to onset
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pain. Figure 8 illustrates pain reliefr obtained by e adm nistration

of a nasal trestmant dosage renge effrem pbout 79tg 2800 p9cont rol | ed rel ease nor phi ne.
The norphi ne covers the baseline (chronic) pain, whereas the fast onset - of
action of the intranasal fentanyl provides 35 inproved pain relief during
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Preparation: The solid ingredients are dissolved one by one or all at the

sane tinme in water. The fornulation is subsequently filled into appropriate
mul ti pl e ddsensveryintgilestinthaspestefdhe iwentjond thei stbstantisilyockgulayregimeargjncipgesi
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patch.

25
One important aspect of the invention is to provide the patient with a tool 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 corresponding to the pain intensity of the

30 individual patient. When the patient recognises the breakthrough 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 to 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.



Conposition of fentanyl nasal solution 0.75 nglm (75 ug/dose) | fentanyl
citrate 1.18 ng 35 Il sodiumchloride 7.47 ng WO 021 09707 PCT/ DKOLl 00521
27 11 di sH® @9M7dr ogen phosphat e dehydrate 2 ng sodi um di MyHPKEPS21
phosphat e dehydrate 2 ng IV sterile water up to 1 nL 5 Exanple 1.2

Conposi tion of fentanyl nasal solution2® nglnm (200 ,ug/dose) | fentanyl
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sodi um di hydr ogen phosphate dehydrate |V sterile water 3.14 rrg 7.37 ny 2 ny
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nitrate and sodi um sul phate decahydrate or m xtures t her eof . pH may be

adj ust edst qhaferstamyl g\ag;srirﬁérﬂy h&viRistéted lw;‘vosebf adbgise Qﬂifbb‘eaféﬁaelﬁre%ﬁﬁwd

hydrochl ori c aci d 'and sodi um hydr oxi d Q her buffer salts than the
phosphat es SREjselid Qrhowdst farpuls °"§1t°é'€3?rﬂ'|uﬁ3§9' giemkrang jnquestien ang inelydes Y3k ¢ s
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pol yet hyl ene glycols (PEG may be added. Exanples of such agents are
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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 transmucosal delivery include salts of bile acids such
35 as glycocholate, taurocholate and deoxycholate; cyclodextrins; chitosan; polysaccharides;



29 Exanple 2.1 PCTIDKO1/ 00521 Conposition of fentanyl nasal solution 0. 75
nmglm (75 ug/dose) with 0. 9 % PEG | fentanyl citrate 1.18 ng Il sodium
chlori de WB®R/MWF% |11 di sodi um hydrogen phosphat e dehydr aPET/PK0&3HI um
di hydr ogen phosphate dehydrate 2 ng IV pol yethylene glycol 1 ng V purified
or sterile water up to 1 nL 10 Exanpl e22.2 Conposition of fentanyl nasal
solution 0.75 nglm (75 ug/dose) with 5% PEG | fentanyl citratel. 18 ngll
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dehydrat e SPRUNSBLHG), yeaefehin il aucns zasenytch grpundnis aliand almend & betay

wat er up g Gicbh8l: bEiE¥Ih Ssodiun Bpalinate: ﬁVblGlfonfceﬁﬁd?'beaﬁ?ﬁ@écié ahd!HeatiPes/ 5

mgl M (75 ug/dose) with 30% PEG 30 .| fentanyl citrate 1.18 Il di sodium
hydr ogen pHggﬁﬂ%P%t%‘f?mti'%??ém?mﬁ@’%melﬁﬁ"alpg?ngsér?aﬂ?%'&'ﬁﬁ{;gcﬂémﬁr ate 2
g 111 pol waiyihl@ogydhyireliulsQ@OERES )V hpdtbkypresiRéthgicenuidse (MFMT); pBsfor L5071
35 WD 02/ 0'){"(}7‘%7 {’% Ig!?re}plll 2(. 5 Péf/ ﬁoﬁgﬂ@jﬂ Cgrrposi tion of) Peﬁf anyl
nasal sol utnolﬂ?xq'@rw%v%@%@%ﬁa f¥ty agidsh 50 PEG | fentanyl citratel5. 70
ngl 1 sodi um chl oride0.23 nmg5 11 di sodi um hydrogen phosphat e di hydrat e2
ngsodi um di_hydr ogen phosphat e di hydrate2 nglV pol yet h'?j/l ene glycol 50 ngV
puri fi ed'Q_)rP%"! manaaemmté&sms t_f‘% CQmHES'ﬁ@:EM'E“G auaned 0%@%'9)’%'061"“3)!
fentanyl | meGaial WithFsthdrib dnoRigfeste 16T parlbf AMBRBHDO siafdgyd pan | for

nasal admi nistration_| for nasal admnistration II'l for nasal
adni ni st r athipgement; J hisssitatiegn may.fer-examuple, yitiisg knowndechnolpgiessar thay |

citrate/m Qafidemdht Bchori® phifndé pfdsbhtih@eriibn PSPriarageMet SipatrPairgy |
citrate/m 30% PEG300 . ) ) .
acute episodes of pain. Thus, a further aspect of the invention relates to a kit comprising

15 i) composition formulated for the delivery of a dosage unit comprising 70 pg to 2000 ng of
fentanyl, or pharmaceutically acceptable salts thereof for a continuous treatment of pain in
a vehicle for transmucosal delivery for the treatment of acute pain; and
i) an analgesic for continuous treatment of pain.

20 In a preferred kit, the analgesic for continuous treatment of pain is fentanyl or a
pharmaceutically acceptable salt thereof in a form suitable for transdermal delivery such
as a patch.

A further aspect of the invention relates to use of a treatment dosage of fentanyl or a

25 pharmaceutically acceptable salt thereof comprising 70 pg to 2000 ug fentanyl in a
pharmaceutical vehicle for transmucosal 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,



20 Study design The above-nentioned fornul ati ons were adm ni stered to New
Zeal and white rabbits (n=7) in a cross-over design. The aninmals were dosed
i ntraveno? 2479 a vol ume of 400 ul (equal to 100 ug fenPERPKOYPIRZHL )
injected in a marginal ear vein. Intranasal admnistration 25 was perforned
by use of a pipette delivering a volun82of 25 ul (equal to 100 ug fentanyl
citrate) into one nostril. Blood sanples of 500 ul were w thdrawn at

predet er m Resihadowe, béthﬁiiﬁéab?déaoﬁé) I&drpAanet, ﬂﬁ'ntalyﬂﬁndi alaHt&s, parasaminophenol
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concentration-tine curve fromO to 60 m nutes (AUC) was determ ned for all

formul ati ons. For each nasal fornulation, the bioavailability was 35

cal cul at g Pysmge BRaRples Tt dan be Y¥3rtBEIIAE fohtatly! E&hb&é:@h o th&inéntdnl abi lity =
AUCQ ~asal .100% AUCzntravenqrc PCT/DKOL/ O0S21 The tinme for, the eak pl asma
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pl asma conggnhtralehsis bumuswahwm teﬁné?eﬁ@laltusn 1gaiffendity AsdiMintensity
concentratign-tinme profil for the intravenous fornul ati ons and t he nasal

for nul at i orsETefRRce aRdup @EP%H“Q"}?BV gdiference. Resultsindigatertinattofal analgesiapt ai ned

are given igptdifd wiiPih thekerulationd R hd? UGB Hees BServations Amkitheebdteid dfes of
100 ug of fentanyl citrate adm nistered intravenously and intranasally were

i n f or mil0attheRasahroute gbadminishatiorsmake-tagah eautﬁw!ae%qsm"(ls\ ReW wayof | n" t he
tabl e bel Oweah@?;ﬂh %ﬂMéH ds@@dldﬁevwa%)susﬂ@niehfmy baih tsagy. Pl asma

concentrati ons for intranasal adm nistration of" three different
formul ati ons of fent anyl (n=7) are shown. RangeFornul ati on 1Formnul ation

11For mul at iygifh Jelgbﬁs(t%’%ﬂé t%fb'ir%eﬁ&éla%uéﬁ’t.ﬁwam@bﬁaﬁ@as?a foacates pai Wéﬂ-:olfjsego
Protocol for cli ni cal trial accord resent | nventl on:

cross- over ofeffest is roptant fram ﬂhﬁaEm e%nql Flgyre %H%ﬁﬂﬁd&ﬁ@leﬁéh@téh%mﬂiane as
vel | as @ sffe to%&éltlh% pradetlif WasOf mﬁ?éftbr "lﬁ}dvglf\o&facﬁﬂlﬁisﬁétfd(neén‘a“ﬁ min

formulations of fentanyl in patients wth post erative paln after oral

surgery. 2%3fterpagal Bﬂ@ﬁlﬁtfat’ﬂ'&é@ real "(ﬂ%?%@dﬁ i@bes'e ¢ beferaan jntreMgnausi ves: The
obj ectives nﬁ}@ctfoh'c‘én%l&é!p&éé ah@ g%ﬁ%?'a' rﬁfﬂsé &edéc@ér%répéés' Habal ddMinistration

phar macoki netic profil he onset and duration, and extent of pain relief

of intra- na@mbeappmes@mtmpetfemsewfemynvegmmaeﬁmiyeﬁtqr@q PRackef enagsia i
adm ni st r atbynited| Piiis #Hb 46 Phindefinay 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 ug) 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. Craxnasa in the exploratory population increased
from 0.7 ng/ml for 75pug to 1.7 ng/ml for 200 pg fentanyl. In opioid-naive patients,
analgesia has been known to be experienced in the range of fentanyl plasma
concentrations of 0.2 to 1.2 ng/mL (16), confirming that this study reached therapeutic
35 analgesic plasma concentrations of fentanyl. The smaller Cyaxnasa May result in a more



WO 02/ 09707 32 Trial Design: PCT/DKOL/00~21 This study is designed as a
control |l ed, double blind, double dumy, 2-way crossover study. The patients
are randomG&PITY 4 different dose | evel s (obtained throughCPDERTHES2ENT
formul ations) in a balanced way. 5 Trial population: Patients of both
genders, age 18 to 40 years, weight noPdmal, wth indication for having both
mandi bul ar third nolars surgically renoved. 10 Assessnents: Baseline pain

intensity Téwumﬁebuae effpeti pofile! fdr nasalytadnmiisteratbfentanyltin feghid fosidd effeti®r i C

rating scal e &’HA 'to i ncl uc{ the patient. 15 Pharnacokinetic assessnents

Bl ood sarrpl'%'@ tpplasmagongentigiong "1 3 5 7, 9, 12, 15, 25, 40, 60, 90,

120, 180) mnutes after adm nistration of study nedication. Pharnmacokinetic
on the resul.ts from anal

t 1l b d d f fentanyl
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3019][ ed o téiﬁloﬂalorp@oﬁhlaﬂbmélh?tHeaddnﬂ@s&ﬁﬁloﬁtl'@)b?ééenlt {?ﬁemdnn:mssrztsgmnzfgr st
| erence an I N . I Ntensli erence w be esti e se
Tnd dur acT sRSeland B mibfoe iteleaqus glGist e PWRveL B SArHES BePh

medi cat i on jstrhtivecex@Rpied Gabke Dllvan at 755/ g dHafyesic |é\ms 0.2 81, blnbunptnf one

fentanyl as treatment for break- 't hr ou pai n. Cene | mpressjon 30 Cener al

i npr essi on basis onegalten (IS we\mchPV%ng i MiaytesTh ﬁat%mwwr dhe mediandippe

drugs Nasaltobﬁgég,@glﬂmwaﬂephlgsgfaaﬁﬁ{,ghat,bﬁfI uence on nental state, and
peri pher al oxygen saturation will be neasured. 35 WO 02/ 09707

PCT/ DKO¥000a21 33 Investigational drug: 75 ug fent anyl per dose (blow) and

100 ug fentgiEF DESCRPAITONBPTABLES AND FIGORES! application. 5 Four dose
| evel s of fentanyl will be adm nistered: 75 ug, 100 ug, 150 ug (75 ug x 2,

five mnutes interval between doses), 200 ug (100 ug x 2, five mnutes
interval batpReNcHRSSAREs thda8iA4 8dlentrations of illustrative patients undergoing treatment

with 75 ug of fentanyl by means of nasal administration to those receiving 75 pug 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 illustrative patients undergoing treatment
with 100 pg of fentanyl by means of nasal administration to those receiving 100 pg 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 illustrative patients undergoing treatment
with 150 pg of fentanyl by means of nasal administration to those receiving 150 ug 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 (Pl) 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.



10 Intravenous 75 ug fentanyl, and Intravenous 100 ug fentanyl. Four dose

| evel s of fentanyl will be adm nistered intravenously: 75 ug, 100 ug, 150
ug (75 ugWo ®2/097¢%e m nutes interval between doses), 200 uBCT/DBOIQAF2K 2,
five mnutes interval between doses). 15 Placebo: To achieve the blinding a
nasal application of isotonic buffered24aline and an i.v. sterile water

will be used. TRIAL VISIT PROCEDURES 20
Screening/FirstFirstSecondSecondincIusionCperatioanntroICperatioanntroIEa
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02/ 09707 34 PCT/ DKOL/ O0S21 pregnancyBl ood sanpl es for pharmakoki netic

anal ysi s xRgtigns. GHDpalues ar Ploiad ik iguretGhonx x Tol er abi | i t yxxAdver se Event sxx
Li st of gbbreviations and definitions of terms used in the protocol

AE: Adverse_event5 CRF: Case Report For nSAE: Seri ous Adverse Event GCP: Good

C i ni cal PlableilceamparespaiRtntensity (P seareppnpeainipiensitiiffererveRlbhesares efat i ng

scal el MAFT; Jﬁ%ﬁ%@:ﬂﬁh irg&%lfog‘i@um o vertuRr il Etrﬁﬁ)'nrbt’lfgfﬁéf éﬁt@hﬂﬁgﬁi Vidual

intensity erence pain 1ntensity erence ea under
t he curve @atents.RiBaplessweplotied infigaeiGen Tnax: Ti me when peak pl asma
concentration is obtained ke: Elimnation rate constant 20 MRT: Mean
residence tinme HVD: Half value duration T>/=75%Cmax: Durati on of plasma
concent nat iTebledeonparespain irtensitit(Pp rseereatandfpeimiatewsity differdncen(RDpsedesof

ran al fo atlo hS 25 .study i I gned
to' i hvest 1 e acs] EBisuationh RBUer ot R kon pl 20 ug 2t et e0rfigRlEoec:
of i ntra- npatidnts IDivahies @ne plbttédentlaguﬂe 6dThe intra-nasal adm nistration of
fentanyl will be non-invasive and should provide a rapid way of pain
relief. WO 02/ 09707 PCT/ DKO1/ 00521 35 The term break-through pain
general | y Figues $ illustrateattss differgnessingldsmia profile opai tlmé bfthe dreel compared

B SR, S ol R, o s b vt
for treati r@mpmsmdeactmh. Howalersthielplasnghlepels quiskly dberreaway mcmglbpeﬂ(
S e B P e SRl ahe e B G e B i e
chronic, | oﬁmeamhtmmtoobmedselﬁcm ttltnagoﬁ"ctrédﬂﬁeﬂmtejeebnbﬁd i (4+6), Peovideseaknd t he
| ntensity %grgcegmﬂata ons a er a p%rlo oF to r'ng %onsndered to be too long by some pain sufferers.
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 siow sloping downward curve as opposed to the
relatively steep downward curve of intravenous administration.
25
Figures 1A, 1B and 1C compare the plasma concentrations of illustrative subjects
undergoing treatment with 75 pg of fentanyl by means of nasal administration to those
receiving 75 pg of fentanyl by means of intravenous administration. High plasma
concentrations are reached relatively rapidly by nasal administration with a longer
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 intravenous administration. High plasma



10 The anal gesic profile of plain norphine tablets for p.n. use conprise an
onset of analgesia within 1/2-1 hour, a peak effect after 11/2 - 2 hours
and a dur WO e09a47 ef fect of 4-6 hours. Optimsing the treaP@FRKOLHOS21

br eak-through pain nust focus an a veréi]f ast onset of action, a powerful
and flexible pain relief and a sufficiently short duration to cover only
the breakthrough epi sode, and thereby mnimsing side effects. 15 The

anal gesi ¢ Béﬁelntrﬁtldﬁs e aéadhea relafi rEpidfly 16 n&&aeabmmtyt@u@hwnnanonger _
illustrated b foII drawi ng of Fig i‘i erethetyglcal pai n

| evel duri Ay 'ﬂ'é° %&F'°f'o amasPng eé‘“??'?'l?sﬁfré 'E'%E\Y \Rravenou

il lustrati gamiisttaienpai n control treatnent divided in the coverage fromthe
{ong acting, controlled release norphine twice a day, and the fast acting
p.n. 20 norphine. As illustrated in Figure 7 it is obvious that the action

of the psnin FRUREIIAE 3BArdBT sbAParedhs pShalcdRcdr@tionts Stullisiratvedptizktst hr ough
pain. Recently, transdermal fentanyl 1n a patch fornulation (Durogesic) has

gai ned i nc P@%Bﬂ'@gyeﬂmﬂtwmtvod{@ftf@“@% bggg@ngfof nasal adapinistialing ihibpse

t owar ds be acting
pai n treat h%c%{vnﬁgﬁiéggﬁdégfegﬁaé{! Yl%ﬁt@- #ﬁ%tgor i egcg}s{'é'sg t'&ﬁﬂliha%égggnerl cin
a formul at cmaﬂé‘sﬂlmetreaqt@déﬁlam&é}aw yungsapatiminigbiationl with alynger nasal
fornmul atio . features to
gai 1 succeddpliph BFAGRK, PESbapE chibitalh arderlal Bl el P01 LTSS
onset oﬂandmwstraﬁonar ound 5 minutes - and aflexibility due to the
possibility of divided doses securing a sufficient dosage of anal gesia
reflecting the need both with respect to intensity and to duration. The
devel opnenFigufes 4 4Bharal 4C ennpard the plasina copcentratiossof iligstrative patients cancer

patients. This 0.C he conc IS, ext e
Pancer  pat iggong Beafhertyiaondi’ticaa by FagaPg 5 Beer S insR AR bR 21
st ;der to _Fl)_ﬂédeﬁilih Thﬁgszr dompgfwnrerénahylawahmd <|$f mtfa%?@iiﬁh lédrﬁﬁuﬁ{rbﬁbrp&?ghbﬁéﬁrﬁé oral
homoge n 8ol deRred relfvabapistiP Joesl spminsualien Wik 8 Jenst s,
operative HirtoR opacliohhPesK plasmacendentrativr®s &8 Towdrakarby MYalerduspai n wi t hout
conf usi ng 8 5,"&% fromthe many factors normally influencing the pain 5 and
wel | bei ng 8fM ratipn patients. The dose schedule used in this study is first
of all based on the recomendations for i.v./i.m fentanyl for

t t' 0.t 00 ted t h t he d d | | of
el gosi o PGPS SEAnyiaNY MFrates s BFAEh Ui Sh ARSI G5 RFIRE PLSORTREdAses Of
fent anybo1fbnmﬁyha@ntaisv@mandtmbauyyar@f.nttmna@aﬁI application of 71 % as
conpared to i.v. fentanyl (9). Also the experience fromacute pain
treat ment in the anaest hesi ol ogi st - st af f ed anbul ance service

" LaegeanmbuFigyuee6a, 6b)6¢ and 6didepixt the@IDIppsfited Siandibidial Patea st 5,em00! 150 andig of
choi ce for galn reatnment in starting doses of 100 ug i.v. repeated with 5

to 10 mi nuf®d HgRf Eantanyk respectivels admigistereddpiranasaliy 'ﬁl@"‘é’éf'?%@ th%lé%'@g of up
to 400 ug agbse SdvipRtdred RittdveRduslylS> suffering fromvery severe pain. The
tolerability of this reginmen has, retrospectively, been checked in hospital
records2Po docunent the safe use (10). Tolerability, onset-of action and

durati on- ohg@fémnsm@téet&smst Brofia odeﬁ—;vpfri ﬂébt%n@@%r@éﬁhroﬁgﬁbbinng with a
| ow dose of 75 g medi um dose | nvestigatin 0 hi gher dose

level s is Semipt elﬁXP'qaéﬁé'Qt"‘F‘f?d; biRg @egﬂév\fwrt%paéfenht 'éa'eaﬁhews fhwvmaﬁaﬂes

t her eby obPahrane@aﬁdaﬁraﬁshé RHg bafitg, QBﬁtﬂSlled aéueagenma%mel t@.ﬁbeaa &a4f ArdCthe Mast
duration of action é'_de5| ned to man br eak-t hrou pai n epi sodes of

% 1 hour) , 26iN9 R JNefPAet 68 istafed "bg'SRrepl Adsrabvigyribat 3tﬂ°B‘PP ofARe g.n.

Cr 0Ss- 08@' nfdRsHigisitéo eewtbeévéﬂhgmdﬂo&@m@blieahhntdu ¥ pdit 2. The treatnent
.dosages were 75 ug single dose, 75 ug dual dose, 100 ug single dose and 100

ug dual dose. Because fentanyl is a narcotic anal gesic drug, patients - not
heal t hy voFigute® liastrat8a e 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 fentanyl provides
35 improved pain relief during the breakthrough pain episodes.



been chosen as trial subjects. 30 Objectives The objectives of this study
are to establish the tolerability, the pharmacokinetic profile, the onset,
dur ati on, WaR/08¥t’ent of pain relief of intra-nasal applicalGCTRKBFEENt anyl
conpared to i.v. admnistration at four different doses. 35 WO 02/ 09707
37 PCT/ DKO1/ 00521 Trial Design This st2fly is designed as a controll ed,
doubl e- bl i nd, doubl e dummy, 2 way cross-over study. The patients were
random sed to 4 different dose levels and 2 forrulations in a bal anced way.
5 Postoperative procedures The patients are asked not to | eave the
depar t ment EXAMRLES pati ent does not experience pain intensity of at |east
"5" on the 11-point NRS within 4 hours, the patient did not receive study
ln a cross_over study where the patient receive the sane dose but in
di fferent Examplesh,Feptagyl nasabioppulations,compesitions  t he patients serve as
hi s/ her gwn control - in this case supplying a good cal culation of the
bi oavai l ability and pharmacoki neti c data and conparabl e pain scores. The
study is d6¥@MBE.Ond in order to obtain objective pain scores. 15 Met hods
and Assessnents | Measurenents Patients experiencing pain intensity of at
| east "5" at the 11-point NRS within 4 hours received study nedication (and
if necessary redcue MMaMAtion). These patients were ask:@® Mg tailgymg or
anot her four hoyrs f%digﬁ,;ﬁﬁ&ideeasons and in order to ohpgygmgonset and
duration of pain relief and to fill-in the questionnaire part of the CRF
regardi 1§ the eflf ect disodipn edrtatet udy nedi cation. Recor dih@s#®8 pain
intensity, tolerabiligosdRin ﬁﬁﬁo&édﬂiﬁg{sgﬁé’tgdilﬁﬂﬁté’xygen S iy Afhgn were

p : 0 y

performed at the followng t1ne” poin before intake of stu drug

(ti me=0) every 15 mispdivexdiydregen phagrbatgdinydiale drug f Htaa¥em@irst 2 hours
every 30 m nutegy,for e QRWrSp?5 the stay at the ggpartnment. 25

Si mul t aneousl y EYood ptsjgﬁ%c{ g?‘%e?e ort g?ned for phar macoﬁll netic studies (0,
1, 3, 5, 7, 9, 12, 15, 25, 40, 60, 90, 120, 180) mi nutes after _

admi ni S&aFefangimay BélihollREY ik tem Rt ds e apithifeh RiUsid BARRLHE and

recordi ngs: ) o
af t er Bl ood Rehigv®thercarert eoncriisriion dffentanyl. Athentonisitihpdjustingtageststryay be used

, saturat i OfLkdHH @r in combinatioi WithleG3itm cMBHALL R A dextrose, glycerol, sorbitol,

mannitol, potassium nitrate and sodium sulphate decahydrate or mixtures thereof.

pH may be adjusted to an appropriate level by use of acids and bases such 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 and/or lock-out
30 systems.

Example 1.1
Composition of fentanyl nasal solution 0.75 mg/ml (75 ug/dose)
| fentanyl citrate 1.18 mg
35 ! sodium chloride 7.47 mg



38
5X7X9X12XL5XXXX25X30XXX40X45XXX60XXXX75XXX0XKXXXLO5XXXL20XXXXLE50XXXL80XXXX2
10XXX240XW0 BOPTKOL/ OO 21 The patient was provided w th 2PCST/BEMHISRES.
Bot h watches were started in connection with the adm nistration of study
medi cati on. One watch was stopped whemn?% he patients are certain of the
effect of the study drug, and the second when the patients experience 5
recurrence of pain. REodivhERytrégEtrshdsphaleidifyaeht@s "pain 7gigi ef is no | onger
meani ngful ". If patients took rescue nedi catioon before stopping the second
stopwat ch, the tine §REMM ‘ﬁ@%ﬂgﬁmseaﬁtﬁﬂhyﬂ%eused as 2®9nme to
effect-end". Theyti myterfiédwatepnset - of action” and "effectyp@d miere recorded
inthe CRF. The tinme for administrating study nmedication is recorded in the
CRF. If the study nedicine did not give sufficient pain relief the patient
is 10 al lsowgdmpk f.2ke rescue nedicine (Ibumetin~, Nyconed Dannark) 600 nyg,
10 pcs.). The patient was asked to wait at |east 1 hour before taking the
extra nedi &Ganeposition obtestanybnasehgoliion 2me/MiaE0 HIHRSE) t o bring the rescue
medi ci ne home, and Wggnaslfeflats bring the renaining resc%up‘; di cation

and/ or the enpty packag_e ack at the control visit. At the end of the
observation perillod t Isedigar¢higridescored t he general i npresk8bMmdof the
treatnment. 15 The quefddy i r i fromi e of trial

medi cati on and {“ e next Q’P‘ﬂ@%&r@g&ﬁmsﬁg&?@@ﬁ? at therﬁol@éartrrent,

recordi s of adver seodiwerdibydrogersphiospbateidinydeate WO 02 09707 39

PCT/ DKO1/ OOS21 Iyt st ofid waler Vi sit One week after the o t440 the patient
returns for a control visit. |Intake of rescue and concom'tant nmnedication,
as well as adverse events, spontaneous reported and reported 5 after direct
guesti oni ”%’xainfpleaﬂﬁ’ are recorded in the CRF. Second Operation Day At | east
one week after the controls visit a second operation is perfornmed. The
procedur e fGosmobion ob tentanylraskbgolition £pgbnldd00 4@/dPsa)t oper at i ve procedures
The progedure from1l rative day is repeated except patients were
treat edcﬁi th thé tesﬁéﬁgﬁgcﬁaﬁt hey need pain relief, al séoggf"gt heir pain
intensity does tiot r eadiam'diloride t he 11-point NRS scal e. 7181 Bgcond Contr ol

visit One week ter . 0 L qn tient r rns for a control
visit. The pr oci‘Lur eé’ﬁi&?g’?’fﬁﬁﬂgwﬁﬁﬁ%@}??@ (r:ag%trol Vi g 9 20

Adm ni stration and desdigsn dingdregemiphaspbiateiditeydralet be t akemgwhen the pati ent
experi ences nodegpate . e pain after the oral surg (oaj n intensity
of "5" or nore g\rll thg‘eﬂ?\gé‘%ﬁt NRS). The patient recei vg@/‘g&trﬁ"forwl ations
to achi &de the double blind design of the study. Each patient therefore has
two nasal %%H %a{'ons - one in each nostril - with an interval of five 25
m nutes. Sii lpane’ously, the patients have two i.v. injections of 2.0 nL

wi t h an i ntGzmadsitioh of fentanyl nasal solution 8 mg/ml (800 ug/dose)

I fentanyl citrate 12.56 mg
! sodium chloride 6.89 mg
25 ] disodium hydrogen phosphate dihydrate 2mg
sodium dihydrogen phosphate dihydrate 2mg
v sterile water uptoimL
Example 1.5
30 Composition of fentanyl nasal solution 10 mg/ml (1000 ug/dose)
| fentanyl citrate . 156.70 mg
! disodium hydrogen phosphate dihydrate 2mg
sodium dihydrogen phosphate dihydrate 2mg
] sterile water uptoimL

35



five mnutes. At |least the first dose of test nedicine will, depending on
random zation, be either fentanyl intranasal or fentanyl intravenous. The
pl acebo i WQ 4938 and i ntravenous is used as second dose PEF/DKGE0§52D
| owest dosage groups. 30 Baseline pain intensity The baseline pain nust be
at least "5 on the 11-point nuneric rak8ng scale (NRS) to include the
patient. Question: "Please tick off the pain intensity on the 11-point

scal e wher gyWPLE QT F&&Qg!ﬂﬁsél%rﬁﬂ@eﬂaﬁé Bnd c@tﬂ%oéi@orfsor responds to
unendur abl € parn e investigator or nurse

enters the tines and date of intake of nedicine in the CRF. Pharmacokinetic
assessnment g5 bganpl es of maximal 4 nL were drawn at the above specified
time points (a total of 5 14 sanples, corresponding to maxi mal 56 nL).

Sanpl es were cerft@MRAsHO® under cooling conditions at 5C, plasna was

separ at e and stjor ed fghtapnd0C. Pl asma sanpl es were shi ppeg 75mgieisaagch to
the | aboratory, adequately packed. Details on |aboratory procedures were
descri bed in thdl Lab&osiugt ¢hletidg ysi s protocol . 10 Phar rna@gk?ﬁ@t i C
paraneters were gal cyisidisn @ of anal gesic effect Tiggyhmgonset of
effect (first stopwatch). 15 Duration of anal gesic effect Ofset of

anal gesi ¢ ef fect (sechspdium bydragemphespbatedibyshiaten t he crREEtQMMIdur ation of

effect is defined as Jdoafim g,ﬂ?&,laﬂgg Bﬁ&k‘i)h'h@td?ﬁﬁétef rom onsgie & gef fect to
I t he

of fset of effect. However, atrent requires rescue nedication before
of fset, WWurati odVwas nebethieng glycol i me from onset to the 1t¢30®mMgr escue

medi cation. 20 Rain i bt Sefild [fain intensity is sc p the
11-point NRS scal e. F%%@?%Fn%}gﬁt@e pl ace every 15 m nutﬁel‘é&g} ﬁ‘gr I nt ake of

study drug for the first 2 hours and thereafter every 30 minutes for the
Lo oot ST AY phRASBRH PRl afcr o i PG L) bORRS 1
" Cor r ect i ordchieve Hreasrert cangentrationend seritgnyi Gther tonisdty-eniaslingragentsmay be used
o pat e AHERCLs ) P SRS ity Lotk eyl Flon S g s 1,
| ntensity [Dparmipl petassigmnifrata and gpdium sulphate decahydrate or mixtures thereof. pH may
be adjusted to an appropriate level by use of acids and bases such as hydrochioric acid
and sodium hydroxide. Other buffer salts than the phosphates may be used alone or in
combination: citric 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, glycofurol, poloxamers, polyoxythylene castor oil derivatives,
polysorbates, propylene glycol cyclodextrins, phospholipids and bile salts.
25
Sufficient microbiological preservation may be achieved by addition of benzaiconium

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 muitiple dose or single dose nasal spray devices,
which may be equipped with electronic recording and/or lock-out systems.



CPID;, is the cumulated (time weighted) sumof PID up to the tine point T,.
35 CPIDL = PIDL * (T1 - To) WD 02/09707 41 CPID2 = CPIDL + PID2 * (T2 -
T1) CPIDIWO @Mry7-1, + PIDI * (Ti - Ti-1) SPID = CPID forP¢T/BKBI/00521

PCT/ DKOL/ 00521 5 General inpression (5-point scale, 4 hours) Four hours
after intake of the study nedication, at the time of intake of rescue
nmedi cation, the patient was asked about his/her general inpression of the
study drugExampke 2vas done on a 5- poi nt VRS as described below. 10 Questi on:

"What do you t hi nk a ut the s Lcation?" Paossible . Poor (0);
Fai (1)) Canpstioy o pplapybse) palionab maal 7 noony) Wi 8134 BEGG | n t he
CRFs. Tol erability ofedthsylcRate drugs 15 See bel ow. Adverggggigents See

bel ow. 20 Correction of scores Duration of anal gesia: For duration, the
observation poi H foBofikM &Heridenho continue to have neanf-3§MA effect at
the end gf the observati on period is considered to be censored. 25 Pain
intensity and pal nrelief." Patients who dropout due to Iack of effect or
who take rescue llhedi @md&m Bydrogamphasphateilydrdar s af t er2 BGudy nedi cation
will keep the pain i 3G amyd‘rsg\érepwgasﬁ%%wdvate” or to gpgppi ng out/taking
rescue nedication, or the baseline val ue depending on which is 30 worse.

The pain relief \écoreﬁ’o{h(ﬁﬁ‘y@é&'m& as 0. This procedure W8 underesti mate
the effect of tRe drl‘bgﬁflé&lgrét&méwafé- the clinical courseyifimp treatnent
is given, the patient's pains normally stay the sane or |ncrease and the
pati ent Qoes not experience any relief. 35 WO 02/ 09707 42 Tine to rescue
medi cati ongyBGhe> £01 /00521 Patients who do not require rescue nedication
within 4 hours after study drug administration were considered to have

censored olomppsitioneifentanybnasgl selution & 78 mgmb(75i ugidosebwith 5%ePEGset t o
m ssing and werg therf&ftgﬁﬁcﬂ&ie be included in the cal culﬁt‘é%s. 5

1l sodium chloride 2.5mg
15 ]} disodium hydrogen phosphate dihydrate 2mg
sodium dihydrogen phosphate dihydrate 2mg
v polyethylene glycol 50 mg
Vv purified or sterile water up to 1 mL

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

I fentanyl citrate 1.18 mg
] disodium hydrogen phosphate dihydrate 2mg
sodium dihydrogen phosphate dihydrate 2mg
25 ] polyethylene glycol 100 mg
\} purified or sterile water up to1mL

Example 2.4
Composition of fentanyl nasal solution 0.75 mg/ml (75 ug/dose) with 30% PEG
30 | fentanyl citrate 1.18 mg
| disodium hydrogen phosphate dihydrate 2mg
sodium dihydrogen phosphate dihydrate 2mg
[} polyethylene glycol 300 mg
\V) purified or sterile water up to 1mL

35



Concomitant illness relates to any illness that is present at the start of
the trial and continues unchanged. Concom tant nedication relates to any
medi cat i oWAX707 han the trial product that is taken duriPWgI/PK8IRGSRRI
including screening and run-in periods, During the operation |ocal
anesthetics (3% Citanest-Cctapressin, #tra) was used. The study 10

medi ci ne was nasal fentanyl wherein tvvo di fferent dose strengths of

f ent anyl f@s(am@;bactsappl i cati on were used in the four different treatnent

0 oLDS, oDt e ool Ao R B

correspondi ng tq> a d@éﬂaﬁm ciffatd!d 15 of fentanyl per doseis pymgned Pharnma
performed the rranufacturl ng of the fentanyl solution and filled the
devices. 1 ng/nil (as sPAMMERONde trate) in a single dose hW&3E9 spray device

producedsgby Pfeijjffer ,d,éégIMWdraébn?&\ Pﬁb@gjlr@d\lﬁél dated dpgmg of 100 ulL,
torresponding to a dose of per dose. Nyconed Pharna

perforned the manuf aéPG'PW@hYWOQ%PH@ﬁh%Fﬁﬂ'th&PtﬁU on an® M@ | ed the

devices. Conpar aji ve golyfyBBlglycoent anyl i. v. 25 One dosgemgtrength of
fentanyl was used for the corrparatlve doubl e blind formul ation to be used

for i.v. applicdionPuptedersieriewatari on for injection 5HRG/L(as fentanyl
citrate), Haldid, anpoules of 2 nL, manufactured by Janssen-Cilag. This
sol uti on was dlluted with sterile water, Nycomed 30 Pharma, in order to
achi eve 18n EXAMRLE 30 volune of 2 nL in all single injections, meaning that
the 100 ug group wll be dosed with pure Haldid and the 75 ug group
received 1.5 nL of Haldid diluted with 0.5 nL sterile water to 2.0 nL

i nj ecti on Wasahabsomtign ehtentanwbinmablits WD 02/ 09707 43 PCT/ DKO1/ 00521 To
achi eve t hgohhiagido a doubl e dummy techni que was applied. Nasal

application devices produced by Pfeiffer, filled with isotonic buffered
saline was used as dumm es. Nyconed Pharma filled the devices. Likew se)

sterilegater, %f%gel%lérd@mm?ﬁat ?,ed for du%rf&i %H%b@%‘ﬁe’wg PES

dose of thel. reatment 1n two of the treatne ups. i Cl ne
anal ysis In ordér to fomashl admhistrafidre under t r4 mig fentanyl citrategml Q.e%nwlae

del i very devi ceg, of ?qt% h and 10 r

stored toget hersfvmthq he g (ﬁ"ﬁfS{r 'i%gfne at the ?9%#?@'%&#%@&5? iga |on
and were anal ysditl by fownasabatiministraiiont er mi nat i ghmgffentaryl Straéis/ml @%IF%EJQBOO
t enperature nust be bel ow 25C. Random sation and Blinding A seal ed code

wi th the random sati on nunber containing information about the treatnent
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 p!
(equal to 100 pg fentanyl citrate) injected in a marginal ear vein. Intranasal administration
25 was performed by use of a pipette delivering a volume of 25 pl (equal to 100 pg fentanyl
citrate) into one nostril. Blood samples of 500 pl 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:



15 for the particular subject will be supplied for each subject. The
patients were random sed in a bal anced way, securing an equal distribution
bet ween t M&EBOM9A47s (i ntranasal and intravenous) as wel |l asPEEFDREEMAbsage
groups (75 ug, 100 ug, 150 ug, and 200 ug). 20 The study was doubl e-blind)
that is blinded to the patient, the stdtf and in addition to the | aboratory
staff perform ng the fentanyl analysis, the Data Managenent and the
statistician until analyses are conpleted. /4% the patients and staff are
bl i nded t o Bqbetidrr Rat ment t he schegulpiipust—be ¥ dentiogal for all patients.
This is achieved by a double 25 dummy bl i ABCHg.Laghni que for the nasa
formul ation and for the j.y. control as Il due to the w sh usi ng an
hppr oved areadEt e Real PsEIaRRGEEAONY TR0 s P JetABIBPE LYY

t echni que eBonSof i@ plasnd cohesiiatioefimedutves. peri odDose groupl. dose 2.
dosel. dose 2. dose75 ugfentanyl nasal Pl acebo nasal fentanyl i.v. Pl acebo
i.v.Placebo i.v.Placebo i.v.Placebo nasal Pl acebo nasal 100 ugfent anyl

nasal Pl agelpspasal f entanyl i.v.Placebo i.v.Placebo i.v.Placebo i.v.Placebo
nasal Pl acebo nasal WO 02/ U9707 44 PCT/ DKOL/ 00521 150 ugf ent anyl
nasal f entanyl nasal fentanyl i.v.fentanyl i.v.Placebo i.v.Placebo

! . V. Pl acebq h@ﬁﬁ@drﬁil@@rﬁ@@om&bﬁ&ﬁimgbﬁmmi the ateiveRoisFophulafsral driertheny |
i.v.fentanyl i.v.Placebo i.v.Placebo i .v‘.aquIf%febo nasal Pl acebo nasal A *The

t er m Nasal ngedlifermulations were pieasygdiand the Pharmaeekingtic Spsults @btrirad 318t
reflect thenehdethedbbleRfwent for patients, this is dependent solely on
random sation. Al i.v. admnistrations are prepared the sane way: 1.5 nL
is al vvaj@ taken from"1. 5 Ampoule” and 0.5 nL is always taken from"2.
Anpoul e . Weiniddn®d EHceRRafh-fNE pAfiltis®f 880 3§ of an'téHXFéitrat@%iﬂét@%T' me "0
dose 1. Anpoule 2. AnpouleTine "5 mnutes” dose 1. Anpoule 2. Anpoul €75
ugHal di dSt éntravenqisiyearst istranasajyweresndermutations of -9% salire) %6 REGHNANd30% e
wat er St er i I%%@oqr,;ﬁ) ugHal di dSteril e waterHal didSteril e water200

ugHal di dHal di d~Hal di‘dHal did Al adverse events are classified as either
serious or non-serious based on strictly 10 objective definitions.

Tol er abiyg B Y : ef ts
of ent eyl TP e AR bioblaiabifty1EPartfing 167 oAk Bl e oRCel RS e
separ at el y intranesliadminipieatieardf givee diffensmt forpylatiorsefifeatany in=7)ase ghowmdi cat or
of respiratory ¢ ST o wWay Orged T A o] ey £ that
are consi dered ad“\%‘g Se event s Fr?u?@fﬂaggﬁhotedfa |o| et?_"é‘ﬁrfi tv%g?\mtéﬁgﬁ.lzst drugs
This trial has aFf(¥¢us on t hd 45e8&krability|83-80he nasal |#3e8Q cation fprm

t heref ore speci tyc 20 stignszretated—tothre nasat—apptggatton—has—peen
included. Al r EE'B’?@?\ & obtdi%Sed in 5 2-5

EXAMPLE 4

20 Protocol for clinical trial according to the present invention:
A pilot, cross-over study to evaluate the tolerability, pharmacokinetic profile, as well as
onset, 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 ll (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.



this section nust, if they are categorised as adverse events, additionally
be recorded as such. Recordings will take place before intake of study drug
and ever yWIb0/i9iit es t hereafter for 2 hours, then every 30PET/RKOESOSRLr t he
| ast 2 hours stay at the departnent. 25 Nasal tolerability. WO 02/ 09707
45 PCT/ DKO 1/00521 Pl ease score the foP?owing effect on an 11-point NRS
where 0 corresponds to no effect and 10 to the greatest effect imaginable
Sor e, itchimwgl Désigi:i Nngi ng nose: Sore or stinging throat: 5 Dry or stuffy

nose: Runn nose: .Tast.e di sturba ef fects ase score the bel ow

DT oot o on THs Sy 8 ARGneesas HOREGED, GABISOES paule ARRTYe 2ot s oroNsT

nor mal , aCtstudg The/pétwnmedun@&mnée@m differentdssediovals edbtaivied threughd diffetenit
ea:;, 0 corresponds to perfectly nornmal, no nausea

peaceful and tranqui

and 10 nea ﬂét'@ﬁpaiﬁrhcﬁ Wout to vomit 15 Mental state Please state
t he drugsi nfluence on nental state by a yes/no answer: Do you feel high?
Are thi ngszaerO %ou mere pleasing than usual? I's your speech not as |oud
as usual ? OPeel nore dreany than |ively? Oxygen saturation

Peri pher al Paxyiiebf Béthgentieeay@ 38 tR4G A€, dighthoEHhaN @ik ndidatibs formayingt 1 y
15 mnutes for the first 2 hours

with UV dete nd, recorded eyer

post - dose, ﬁH“?'PFQP@Q"ftPE "ﬂaré\?émaﬂ%r?m?l‘(ﬂdes Statistical Considerations
The Trial Statistician was responsible for the statistical analyses. A
sanpl e size calculation relating to the pharmacoki netic objective of the
trial sHOwé'SeesymantE suggested 30 nunber of patients gives a realistic
possi bili t)Bagéhﬁamﬂé}g,tyhe expected difference in AUC. The design of the

trial includes admnistration routes and 4 different doses, The power
consi der at i/8&PapRING PN @”B&%&M"a@gdﬂtﬁqwﬁ%\e“%@@gmel(NH\;SJF?ty,

whi ch al | O\nﬁ;hjdél‘thé?bférﬂg of the four dose groups. This leads to a
conpari son of the two adm nistration routes via a paired t-test. 35 WO
021 09707 46

15 Pharmacokinetic assessments
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 results from analysis of
fentanyl concentrations in blood samples.

20
Pain intensity
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



PCT/ DKOL/ 00~21 In a previous trial with i.v. adm nistration of

fentanyl (ref), an intra patient variability of 29%on the Crax paraneter
was foundWaaeAe7l |y it is expected that the variability oPCURERIeH AUC _
are of the same magnitude. In the same study there is a difference of 30%
in AUC between nasal and i.v. administrdtion. 5 Prinmary Endpoint The AUC is
chosen as the primary endpoi nt) as the sanple size and power cal cul ation
justify a rgpeedifaatidiah d det ect a difference in AUC between the

formul ations in the Tevel can be expected. 10 Secondary endpoints:
Onset of anéd g@iantany} P%rcdosefhlgwmp%ﬂp%us meaerHertMﬁ (blow) fardntraonasaket  of

ef fect was ipd as a time to onset variable using the Kaplan-Meier
product limt estinmation procedure with the purpose of giving a 15

graphi cal presentation of tinme to onset The nean tinme to rescue nedication

anal gesi o of PR B Py SimARELOET 5106y, ML £ AR ©

nedi cat i on: mifueesdnterval between doses)t 2@31pg)(100|pga<2dlveemnutes irdehvaldieteeert or
patients report{ing onset of effect were analysed as a time to onset

vari abl e us 9‘?& ihe Kapl an- Mei er product |imt estimation procedure wth the
purpose of giving a graphical presentation of tonme to onset. The nean 25
tine to resgue nedi cation and 90% Cl were cal cul ated The anmount of rescue
medi cati on d¥UE*# e tabul ated. General inpression (5-point scale): 30

Proport i ¢@sinfhvdrius 7818 f'eﬁtameaﬁd hraesrius 190\ fentahyiust r at ed graphi cal ly.

Tolerabilité of the test drugs Nasal tolerability (sumof 5 different
11- poi nt scEPY does lqvRgIf: ferne%\dwlbbwr@nﬁéﬂm intravenavs!yvi fe nere P 1giAPa g (899

were cal t 'Z‘%?"!'
scorl ngs): ﬁéj%\% %%@7%4?“@%@2&“&%1 %{1% "r%]f{"gg‘i‘} t9§g‘% ac!the
mean sum anket®een dpsesdre cal cul ated Influence on nental state (yes/no
response to: feeling high, feeling pleased, feeling of |ow voice, feeling
dreany): Results were tabulated and the nmean sum of positive responses and
90% 5 Cl 1%ePlaceld:cul at ed Peri pheral oxygen saturation measured

t t f ; l
e Y Sen Y A AR S o

conbi nation' W §
relief and wa@ewdliheyumr es were presented. 10 Adverse events Because of

the exploratory nature of the trial, all conparative anal yses were

conducted on the Per Protocol popul ation.
TRIAL VISIT PROCEDURES
20
Screening/ | First First Second Second
Inclusion Operation Control Operation | Control
Day Day Visit Day visit
Informed Consent X
Inclusion/ X
X X X X
Exclusion Criteria’s
Physical Examination | x
Past and Concomitant X
X X X X
lliness
Urine sample for X
screening for drug X
abuse
Urine sample for X
X
screening for




15 Met hods of analysis Primary endpoint The pharmacokinetic profiles of the

two application fornms were conpared by derived vari abl es of fentanyl.

20

The fol | oWOg/09#7i abl es were cal cul ated: AUCo-4, area unddCH/BEIKWS e from
time to peak plasm
concentration MRT, nean residence tinme3®5 HVD hal f val ue duration T>/ =75%

zero to 4 hours Cmax,

peak plasma concentration Tnax,

Cmax, duration of plasnma concentration above 75% of Crax when Ke,

el i m nat i ofiplegh&nd&ONst ant AUC and NVRJ were caljcul at ed [usi ng tNne traﬁ”oi dal
rule and the AUMC nethod (11,12) 30! The paraneters AUC and CoAx  willl be
tested for| Bloed semplesfor y. Mhere |inearity can be assymed, the

adm ni straf LiognfRUkiRsicer € conpared P¥ 2 t-test. If nqt, the cqnparisqgn
takes aCC(a)?Lnt of dose. The followi ng|fornula were useq for the

extrapol at| @elysfhere it is possible {o estimatle ke 35|(n denotgs the Airre
for the | apfzfd Tt wrtreasur apte concentTat T ony) WOG26970] 48
kp (AUC), gafr?dq{g:%“ki (AUMC) a a a PCTI DKO1 /l00521 |f)xlt is nat possifble
t o esti mat [fOkygen $aturaasonabl e preci gkon in the singl gxatient, a comﬂon
estimate Ry ere—the—resttpsuggest—that -ty s—appropriate:

Al ternati viely, pati ents| were exc dded from t he aneI)S/S|s of [t he
particul ar| paverseEeentsd Thel el i mnat|an rate clonstant [(ke) was |deter mfned
as the teripunal an:neLnf tho com lobharithago Inl acng doncoentratflion t

curve by linear regression. The peakaI asma concentration (Crax) was the

maxi mum of | ishgs ABiREWAIRMSs GRBGBMificHs dtemRNBelNetre giBtob@ Peak concentration
The hal f* val ue duration (HVD) (13)

(Tmax) the correspondi ng sanple tine. 10

was the time interval with plasma concentrati ons above 50% of Cnax, and
correspondipggl y T>/ =patercBByeptds the time interval with plasma
concentrations above /5% of Crax 15 Tmax was conpared between the

admi ni st PaGRim r out eCagpReper FeHPanet ri ¢ net hods. Expl oratory anal yses is

conduct ed gag he pha@@ﬁﬁ%k&ﬁr&{EVérﬁfi | es and on ot her pharmacoki netic
paranmeters. 20 Medicine for analysis: WIIl be packed sinultaneously with

the test m&fRi ne, e&aedi@inicahPrackisepar ati on was

ITT: Intention-to-treat
PP: Per-protocol
10 NRS: Numeric rating scale
IMAFT: fentanyl
Cl: Confidence interval
PI: Pain intensity
PID: Pain intensity difference
15 SPID: Sum of pain intensity difference
AUC: Area under the curve
Cmax: Peak plasma concentration
Temax: Time when peak plasma concentration is obtained
Ke: Elimination rate constant
20 MRT: Mean residence time
HVD: Half value duration

Tarsecmax: Duration of plasma concentration above 75% of Crax

At present, fentanyl is administered as i.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 relief.



packed in separate boxes, and was |abelled accordingly. EXAMPLE 5 25 5. 7
Solubility of fentanyl cifrafe in PEGwafer m xtures at 25 "C It was found
that the W79ty of FC decreased with increasing concenP¢CEHDKOHEISRT PEGs.
However) pH varied fromabout 4 in 2.5% PEG to about 8 in 100% PEG The
solubility in 0.9% saline was about 163%g/m . 30 Since it was not possible
to keep pH at a constant level) it was decided to use a phosphate-citrate
buffer (pH 6) for further experinents. WO 02/ 09707 49 Exanple 5.2

PCTI DKOL /00S21 Sol ubility of fenfanyl citrate in PEG buffer mxtures, pH 6
at 25 ' C afd@etergobrepkthrpughpginganerally refarsietansitorygacerbstion atpaimthat eeguss
fentanyl cighh QW?% hi I 1 i bhiat i ased
from about b@ﬁ%ﬁ?’ﬂ’ﬁ?ﬁﬁ%ﬁr e eﬁéftf%elér! p?@ﬁggﬁ%enltg@%énﬁﬁg %&b\b\}cﬁ?a %Os/:)eglg%ﬁg%ﬁ%c
At 8C the sHfhuas with anjopiojd teatment. The gglsiémstamawaprrlge@tm gRisodes of meek-about 3

/. a inh 4 i (¥ C'o1 es,
Ol 6 at 3o Thofotbpain At i harlacebdC R lopRiienfir pif? 45558 SR acfiig ordl
5-m nut e p@?qf%"%e'ﬁhﬁé@ﬁu@tﬂﬁ%ﬂﬁ?é Raineina Jyvamiconecessitates adivsiment efithe dose

di ssolutio rlbvgl%’ﬁ‘ch{r&ié, h@nd-é’&fng%iﬁﬁ’d é{éc_?_aﬁclﬁﬁd {othk TeveEoH h SRopRiNe3ind thYinkdrsity

the rate of dissolution™s reéduced. s was perfornmed to Investigate

whet her t h@nd gueatign ofjpais @PisPHeH it sel f coul d cause the reduction in
solubility of FC observed in PEG vehicles. The solubility of FC decreased
from49 mg/ml with 2.5% PEG300 to about 25 ng/m wth 15 30% PEG300. The
cor r espdfdiThg analgesie profie of plainmaerphine tabipts frs®-naise compseran anset ®f anglaesia
respective el e, he Il | hi gher
W EhCEhi & it g b G BEAE et S ol %ﬁteb'gﬁ?g o Qi of HRPESALS ote, |

al nost i defntipuging thettreatroentyf begakdbrouph pPaiNyMus| fackis 20 a eIy &3j onsediof actiong
that the r | 3 d i L | | t he
ol vent i t SaiPeRal M e bannr By B3uifelenty i dfplidn o el ofifitE et
Assuni ng athrevgh episodes andhasebyimminisingsidesftectst 1 ng fent anyl base,

equi val qat to 25 approximately 1.6 ng fentanyl citrate, requires a

formul ation concentration of about 16 ng/m . At roomtenperature, the
cor r espondiTihg apgigesio peefile etarakmn. teealypenttof breakythyoagh prinds diustratedrby the dat a

generated i I t :
Sl ubi | 1y oWl i RS, ‘Rﬁ‘%{ﬁg}?geﬁgg?" leﬁl it ﬂ@ﬁ'ﬁéﬁﬂf@iﬁ?’?ﬁ?ﬁqﬁ%@
i ncrease plilustrated degetitgrivithyarofiustiatips of thaspein eentroldegimentdivided iRtttz oovesage
reduction ghf RERGHPIMNG, Entdliddrelease 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 occurring 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 securing 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



decreases the solubility of FC. In conclusion) nasal formulations of FC
delivering 1 ng fentanyl in 100 ul volunes can be achi eved using

PEG conceMQ e¥®9dHWs up to 2.5 %M w. WO 021 09707 50 EXANMPLECHDREWPOSDKOL
/00i 21 Effect of Periods Data for the two days of surgery were conpared
for all PK-variables. Significant diff@8ences were found for AUCO-3, Cmax,
HVD (PP popul ati on) and MRTo-3 (PP population) 5 Also SPID differed for the

first and %ﬁﬂ?'ﬂ&‘pﬂféﬁt@fn rﬁéﬂ%@buaxgmeﬁnfémdwpmaﬁemsrsdrgwrmerrrmﬂae

first period conpared t he second. For 5% | ower for nasal, 14%
| ower for fMAlarsufggry 0396‘5?' hay}@g afvantagg 9“@2'%? BV@PQW@OUﬁ pain model dyg tgphe

popul at i on yhidrenity B@ﬁérﬁé fp%éedu&-% apérstwt%mwsﬁdithe%f@;w&rcﬁ% drid staer

patients. For variables with ignificant period effect) this was taken into
account whigyekefaanwithoyt camfaﬁlpe e’sO'fwefremﬁB? manydactors normally ipfiusrcing e paing

f or mul at 5ogﬁdmbg9§gﬁca,{3@+ fentEndpoi nt AUCO- 3 AUCOD- 3- nasal i ncreased
from34.9 ng x mn/n for ug to 81.9 ng x mn/m for 200 ug fentanyl.

For i.v. adm nistration the corresponding figures were 28.0 and 88.3 ng X

m /. 15 1hbRRes stRumie e if tigstaby RIS o111 WaE&d bRtHedebahmBRddtions¥res of

adm ni strati on and both popul ati ons” When routes of adm nistration were
conpar ed, i-vd.m.ifentanyder ppstaperative ipetn; SAtechOBpa.Jepeatedto aghigwerthe HesiredUCo- 3- i

v Weh D LR dbldestd € anhachidffifle DAL pbASa SRAERLA Y AT 20

populatlons respe erences nasal
AUCO- 3- |10vwnw@rmomlalmlltgmf tHegwasal application of 7d %pacaBsyrediaion fentanyi(R)phlsat s

AUCD- 5 t
1386 ng. x T spEihoiyh R0 e REURBACH thé Srduincbigibhit Rl imbince® 10 10
cor r espondiseryicei ‘gargeambrinacet7 whererfantanyl far mgredthan A/yehrs(hastieen sheodiyug of

| at . - i | at, a]] f . h
P! bbb RE B Pana Rt e B DS PR i 5
23210 ni st raﬁntmallwhm mh dr'eﬁdcthh this setting) dosek @f up ke40®pg adeogieawl tb?altuedts f

err -ns was | er t n | oavallaRilities o

126% and 51 SHSTgM uoR KoV e g N TlerBIBL A i reden h@ésrﬁéefn%ﬁlv, bpeB
di f f er ence chedkademhésgidt feebrds 10 dsaimem the &0 -use(10)- i . v, was significant for
the PP but not for the exploratory population (p 0. 045 and p=0.071 ). WO

02/ 09707 51 PCT/ DKOL/ O0S21 Cmex-nasal in the exploratory popul ation
i ncreased frormatility, ohgerbf-dotibn ahd duitatiod-of-abiinWerkRissessed by a dose finding

approach 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 %2-1 hour), but avoiding too high
a peak plasma concentration.

25 A cross-over design is applied to gain bioavailability data. The treatment dosages were 75
ng single dose, 75 ug dual dose, 100 pg single dose and 100 pg dual 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 establish the tolerability, the pharmacokinetic profile,
the onset, duration, and extent of pain relief of intra-nasal application of fentanyl
compared to i.v. administration at four different doses.

35



200 ug fentanyl. The corresponding results for the i.v. formnulation were
0.9 and 2.6 ng/m . 5 Linear dose-concentration relationships were found for
i.v. adni W&2Y®79%n in both popul ati ons and for nasal adni REHDKALPGRAL | n t he
expl oratory popul ati on. When routes of adm nistration were conpared, i.e.
results for the four doses pool ed, peaR’concentration of nasal versus i.v.
fentanyl was 71 % for the exploratory population 10 (p=0.016). For the PP
popul ati on Wseéyggure was 67% (p=0.013). Wen routes of adm nistration

wer e conpar. esu ur, . d n Trmax was 12.8
mn for na sa‘H@f” 5. ﬁ(t’ ?5@ {/aFegdﬁ?lrlH%?’ﬁ'ﬁ dBHgle‘Fi?fb"?:yo MR SRR NG 15
val ues for stiy. Phe patshteierR rantomiséd td)4 difidrént dose levélp @nd QFdrriatiopstida
popul ati on MRTo_3 varied between 61.8 and 69.7 mn There was no

dose- MRTo- }allaé’lcﬁg?”éﬁshi p for either popul ation. MRTo-3.nasal tended to be
hi gher tiBan MRTO-3-i.v. for the PP population 20 (p=0.054) but this was not
the case f he ex | oratory popul ation (p=0.17). M RTO-(err) MRTO-(err)
vari ed bet ‘Pﬁfd‘i@% 4 mn. There was no dose relationship and no

gigf 1(‘) er egcle1 gbftpmemstdr@as-m rfdvtdl”fltéh@é ih@l‘tbpaﬁﬁlehl\/ﬂ thb/tﬁﬂﬁétmhodélnét%i ék{vémeen .
. an .4 u rat,on were petween
A 3013 mibiin REabLe! 4t drast 22 anife 1 Ppoint KSR 4 oyt b}@@%ﬁa&%g ol Teegva 7

PP). HVD W%fu n4a dibss é\l%rﬁitiﬁylwh\ére thB @tt@rﬁﬁecélv@thek&m dbsébat ingdiffgrén i n the
ulation this difference

nasal grou Q. 0002 For the expl.orator

s 8 o1 RomdtBn in 9octe e tni,perods fe Raters s4rve BEPRLEH oUn SORel ~1B LS Fesp

af t er nasalsupgifingiasddodt dafullitd obthewisdvaitatsliitp BAd pharnitcokinélicdata add

adm ni stration. There was no_dose relscﬁul) Qﬁm rp:O.oic(Pp. T>75%max was 6 35
mi n shor t erCOHIPAERDIR PN SCRrRR. g Sivdyis lecRlind ins Prast toRPip oBiegHERAN For ¢ he
PP- popul at igggrdshe WO 02/ 09707 52 PCT/ DKOL/ O0S21 dose rel ati onship was
significant and linear for the nasal fornulation (p=0.045) whereas there
was no dose relationship for the i.v. formulation (p=0.81 ). T>75%nmax was

7 mn ShwtMéthatfié@ﬁdAsséésmbh@VMéds@fenﬁ@ﬁ@' adrri nistration (p=0.001) in the
PP popul ation. Ke Ke varied, betwe 0073 after nasal

d
adm ni str at |%'ﬁ"te§rﬁ§98%?mf’ay‘ Mﬁ[‘?'tﬁﬁﬁaﬁe% a.i??hee%-m'ot NEg Wit be'son. No

di f f er encegebsiVetPftidy MEtiRatidH (afd ifindcsds: r&eu@med@aﬁ@)vw&eqﬁﬁ&ﬁtwéré or
ei ther popul ation. 10 Pain Intensit For all ght treatnment groups

the nadir &K ﬁ‘éfqﬁta!pﬁﬁaf'@@eé@”ih%ﬁ¥‘?!(Fafﬁt¥1'e"=\38?s f '"sf?fﬁ‘?ﬂt@r" eﬁm%gnsqtﬁad

| owest val WRir&tRAST phinfeléFant €6 fill-haHe gDESionhaife E)é}eoﬁhG*MF @?amwﬁebﬁeétmf ee
times. 15 Sum of Pain Intensity Difference - i cant

i 11 or o120 31 B Pclaiiph RRSORINGS PTG BEnwh SBHI 9 dHe SHEHAROLRI at i on

or between f9g&ssatlidBionwghe sifoiaian &t fMoRIWIAG Emefpolitd:D0- 4 are expl ai ned by
the cal culation nethod after i ntake of rescue nedication. Wen this took

place, i.e.* aB%fPEﬁdntafeWéﬁﬁud&ﬂf‘@r(t'mrgke of fentanyl, the highest pain

intensity SCO&@er(;qstn*ﬂﬁﬁteQ%ﬁéﬂ ihf2Re OF sthaﬂrdgafb%e?i?st@q{d%s? rescue medication)
was mai ntained until 4 hours. In order to reduce standard devi ati ons, SPID

for 60 m n*wasvelyBOuninuted fortlae laisth heursafithegstay alrthe depanttaent; however, found
after regcing the period of observation to 60 min

Simultaneously blood samples were obtained for pharmacokinetic studies (0, 1, 3, 5,7, 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 Tolerability | Oxygen
administration/ { 'sample, intensity o saturation
minutes »ii|wi e e
o [ X X X X
1 X
3 X




Time to Onset of Analgesic Effect 25 Median tinme to onset of effect was 1

mn for i

V.

and 7 mn for

nasal

adm nistration with the four doses pool ed

(p=0. 0001 WO P%I¥se- r esponse rel ati onship was found (p=0. 7BCHEBEKIODEB) For

the expl oratory population nmedian tinme to onset was 2 mn for
nasal

mn for

Figure 5 Duration of Analgesic Effect
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The patient was provided with 2 stopwatches. Both watches were started 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”. If

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

rescue medication was used as “time 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 (lbumetin®, 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 tfo bring the

remaining rescue medication and/or the empty 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



WO 02/ 09707 54 PCT/ DKOL/ 00521 adm ni strations were conpared, differences of
AUCo_3 and AUCo-(err) were not significant. The bioavailability of the
nasal forwél @097 t herefore was interpreted to be 100% A PCHBEA1/00521

rel ati onshi p between dose and Crax was found for both routes of
administration. 5 Wth the four doses $%ol ed, peak concentration of nasal
versus i.v. fentanyl was 71 whereas nean Tmax was 12.8 mn for nasal and
6.0 min for i.v. adm nistration. Pharmacodynam c vari abl es Presentati on of

phar nacodyr']__am varjables is based on the PP population. As reflected 10 in
SPI D, no sp&ﬁm&ﬂl fferences in anal gesia between adm nistration routes

wer e found Jrierwedkidtes trmspérattdrﬂne @éuémtremms fo0s eontroMaigit. Antaké BErdseudanet of
meani ngful effect was n for nasal adm,ni atrat on

with the f&BPCQ‘P‘(‘j?@&"}‘J’SGP%‘ Wﬂ@é@@@@ﬁcﬁ’(@@tsr HHantansRuR reporgd apd 1 d 15
For the exphter iRt yusdibhing! if 8ny, e retBetiediin tHe'®RFO onset was 2 min for i.v.
and 7 mn for nasal admnistration. The i.v. fornulation as seen resulted
in a faster onset of pain reduction. This difference was not reflected in
the Pain Irgeg&ﬁonem.gﬁﬁaxs si nce pai n was recorded only at 15 and 30 mn
after adm ni at1on n duratjon of effect was n_for i.y. and
56 mn for ME‘@&F ongvYeelf §¥?’é‘?? S‘PP“ Y's'tﬂée%en&mﬂeaett?wse FE?E%BWPP'}?SGXU’G
dose-r espofgfm {ebperatesdiyls Yépeatdagni ficant with a median duration of 47 mn
for 75 ug and 89 mn for 200 ug. That nedian tine to rescue nedication was
63 nmin 8 i.v. and 68 nin for nasal 25 adninistration supports the

| mpr essi on Adifperifivt PRtedull ect is conparable for the two routes of
adm ni stration. Scores for general inpression increased with dose,

sati sfacti dHeVregedpasirorp g &Pﬁ@t\‘t’e fay isrepeatpd sxeaphthat paiants were tFﬁaéfPFbet'aos es.

Scores t engesdelodrig .fhhaﬁﬁéed‘ ;sam Feli%f, alddaNthER bairinteAsify dord Hohicakh 4" the
EXAMPLE 7 r Adversé Events No serious adverse events were recorded in

this trial.11-PoiRHNRS seafey7 55 PCT/ DKO 1/ 00S21 The percentages of patients
reporting adverse events seemfairly equally distributed across the three
| ower doses whereas the nunber of events was high in the 200 ug dose group.
Verti go wasecerd qeatrolvisitquent |y reported nmost of which were in connection
to 5 int ramka&mrméééc%u @Peraﬁ@ﬁﬂléﬂtn@ﬁb’reﬂﬁﬁéfb?%'c@ﬁtr&aﬁsltr TROpRREdGres
times, 5 of which in relation to intravenous adm nistration. Adverse events
were coded g klgninahtp first gaRkrolMiRY- Adver se Reaction Dictionary version 1999.
In intravenous adm nistration, adverse events such as pain or inflammtion

at the site of .
20 Administration 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
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 intravenous. The placebo intranasai and intravenous
is used as second dose for the two lowest dosage groups.

30 Baseline pain intensity
The baseline pain must be at least "5” on the 11-point humeric 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®



10 injection are obviously not observed for intravenous adm nistration. At
150 ug adm ni stered intravenously, respiratory depression was observed 3
ti mes wheWdb®@2/®i07sai d dose, respiratory depression was not POHBESVeM2F or
intranasal administration. Tolerability. Nasal 15 Nasal tolerability, i.e.
sore, itching or stinging nose, sore ofi0stinging throat, dry or stuffy
nose, runny nose and taste disturbance was identical for nasal and

i nt r avenousha@esiigdtoradr riifse ditbiRtAS tilnek Yind G dfiktard 6f mS@igiAk irPthe WRF. Nausea
20 Findings for the two CNS tolerability variabl es sedati on and nausea

i ndi cated that sedation was seen after all but two nolar extractions.

Wor seni ng @haRRscRkmeliasseiiegd 1N 3 patients receiving nasal and 6
patients receiving. .v, fentanyl. Nausea scores were hjgher in the 150 . and
D30 10 dos Blepd AaptbIes o PR NLIE ash RLRe ABPVE e e OB IAIAAES  and
240 mn. 5254'E‘éh®le%l,3&d>ﬁé§pon&fh?‘t@h\a§irﬁ’él 86 nlr). SHaples M eaRiifudee uldst cosid N

"high"? |Is your speech less loud than usually? Are your surroundi ngs nore

pl easant t i y&, °En . There
| isanditiens=At |57, plpsma wassepaiatedhansd stoigd 38 20°bnPlasaiasanmias weie. Th
seened t o RRiHBEY B SiEBEREE &SthE BineRRBr a v PASkedThere was a tendency

t owar ds 30 ﬁlggg response ﬁpati onshl{y|ff) ?%arua?ée%Pi ng high. Only a few patients
responded to the question =~ Do you feel nore like in a dreamthan awake?
There wer e HagyidRat COUES W hécABLd RAKE T SBoratP ARalysi 09707
56 EXAMPLE 8 d%eﬁé%g% P BB e S R HS SocRBad S LPorklory Aalysis i
only | al&r &thermacokinetie paramatersavergigalculateslened to be no difference between
routes of adm nistration but a tendency towards | ower oxygen saturation
that |asted longer with increasing fentanyl doses. Baseline values ranged
from 94 t o Oelef anelgesisraifeght i ent had 94% as baseline and this 10 val ue was

t he | owest JaT=To8 ' %HM Excluding this patient, baseline
val ues rang}i’ﬁgﬁ om ééP%fgéchg%}o e {'hczi/vest val ue for individual patients
seen during the 240 mn period varied between 92 and 98% These | ow val ues

wer e seg,g %Urgﬁmn'g/&f%,g%{%@specti ve patients who received 150/ 200 ug

i.v., 2 ug I.v. an 200 ug nasal doses, respectively. The |ast
oxygen sat @ffset ofranalgesis=figct (3acond stopwiatriivasstaiedin e GRE ang duedon oxffaskn
Sat urati on,J, LEf f ;
adri st 1 ot v 28 3 oy ngRecte e Hidae BELMEEED SRl BFerit Howewpr . o
| onger wi t Ithe patiestiesioniges rascue nedivation befpre offset, dugatigniwas measurerbasydime from

expectati O%ﬁsetltBtH@tYmQSfFegeﬁéh‘@ﬁ aligt for this group of healthy patients,

oxygen saturation renai ned satisfactory during the treatnment period.
Di scussi2On Trial nodel, design and GCP conpliance 25 The pain nodel -

removal of | ndi bular third nolar - is a standardi sed nodel for
i nvesti gat i%f?%@@%ﬁgg?c potency of opioids and other anal gesics. The
model is wéain inteositeistsedred an thad 1tpeintiNfi seale. dledordings took plabe everyriSuse in
both si des nﬂhut%? %ﬁéﬂﬂ%ke!of‘g‘fuﬁg F%@cﬁgt'@ firét Poury 51?]% ?ﬁgécagt%g/ %g% 50 FiiflYs for

m nimsing the varrance in p okinetic and p C responses.
The si ngl e thpplast 2belrg staysat the depastmentt he t her apeuti c 30 expl anatory nature

of this oerigl i i = bl F et i :
Cr eat mod (s HEIARRTrTa RN C@HDbEPT, (fsshdNallSIHRL Rt Biubelos s
not i ncl ud&l@scribed unteniGairectiomalf s98seEh as conparat or since bioavailability

of the fentanyl fornulations

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

PID, = Ply - Pi;

Sum of Pain Intensity Difference, SPID, 4 hours

CPID; is the cumulated (time weighted) sum of PID up to the time point T;.
35 CPID; =PIDy*(T1-Typ)



were to be conpared. WO 021 09707 57 PCT/ DKO1/00~21 Using a university
clinic specialised in running this nodel further had the advantage that it
was used WO MM, informand treat patients in a unifor PGEPKOTHE2Et af f
has profound experience in data collection and | CH GCP requirenents froma
substantial nunber of trials with this4hodel. 5 Y Discussion of data

obt ai ned The use of fentanyl should be nonitored by clinical assessnent.
The use of qﬁ|g§mmr$m;a@20rﬁ) of fentanyl may be clinically useful;
however, plasma | evels do not reflect patient sensitivity to fentanyl and
theref ore SHdITCREI BPIRs'ddiabia sol e determinant of 10 effi cacy or
toxicity. EpmaopipsRi¢em ration levels In opioid-naive patients anal gesia
has been obtained in the range 0.2 to 1.2 ng/nL (16), confirmng that this
study reached therapeutic anal gesi c plasma concentrations of 15 fentanyl.

Crax- nasgl Gdhekddnsrepsion bivit S 4ol increased fromO0.7 ng/m for 75¢g
to 1.7 ng/nd forzﬂé f&ﬁ o

00 uy e nyl . The corresponding results for the i.v.
fornul at i oﬁ%\k‘i‘%’r@?@erdﬂ@k? P%St?\?g?“?ﬁy. medication, ﬁpo%téh%U%EQEW%hq ¥FesC¥Rat i onshi ps
wer e found niedficatiol, thé BElictt Wasaiskedabdut BRIHer §endrariiprédsiitsofandstuay dnasal
adm ni stration in the explorator é) ulation. The smaller Crax nasal may
hint a nor dNisWFRANS QN ] IRQ"EMQ%‘E ggwp?%bﬂew- nasal | y admi ni stered
fentanyl in regard to side effects related to plasmaconcentrati on. Mean
Tmax in the explorator opul ation was 12.8 mn for nasal and 6.0 min for
i.v. 2518dQuesten:at i o'WX‘aﬁ)'ﬁ%ye‘bFW@%im%m?étW medication?t he PP popul ation were
13.0 and 5p3s8bR-ankivetss reported in literature that tine to peak
concentrations after a standardi zed consunption tinme of 15 minutes for
doses of  2600r (BTaILdY, Cear2Loiy Bred ChraiiErselentidamarmstaiedin the GHEis
produced peak concentrations after 20 to 40 m nutes (16). Further when 3
doses of oral transnucosal fentanyl citrate 800 m crograns were given 6
hours apar tfolesabilly 9bthedestidas, ol unt eers, nedian times to peak concentration
were 24,1528eeMafbwe3- 5 mnutes for ' the respective doses. The Tnax_nasal is
therefor seen as satisfactory in regard to the conparable alternative
fentanyl treatnents. The nasally admnistrated fentanyl in this trial
reached regRgBisa@dehfder apeutic drug | evel and denonstrated a shorter time
to peak concentration than for Actiqg. 35 WO 021 09707 58 8ioavailability
PCT/ DKO1/ 0&egbelgen routes of administration are conpared, the differences
bet ween AUCo- 3 _nasal and AUCO-3-i.v, respectively AUCo-(err)-nasal and
AUCo- (err)-i.v. are not significant. The bioavailability of the nasal
f or mul atZ0o&orrectionefesegres nt erpreted to be 100% Sonme concern has been given
to 5 the period effect. It has not been possible to elucidate the apparent
di fference between periods in regard to adm nistration of fentanyl or
ot her wi se. OQurationnfiapaldesias t he bi oavail ability of other nasal formul ations
i n differepbor dafatioe the ShSeratfontdint RSPatiSRE WK dontifsk fothR€ nidamingsli édet aft

different device delivering different sjzed 10 drops i n a maybe |ess
preci se matfeendefithe epseivationreripd is cansidersdtobe gerngeredi y in regard to the
one obtasned in this study. Further, other studies adm nister doses several

time .
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 O.

This procedure may underestimate the effect of the drugs but imitates the clinical course.
If no treatment is given, the patient's pains normally stay the same or increase, and the
patient does not experience any relief.

35



introducing possibility for |oss at every dose. Another aspect is the
capability of fentanyl to adhere to sudden surfaces. It is not clear

whet her tW&02/04247 i s is taken into account in the publishelCEDKAIRS21 15
Oral transmucosal fornulations is reported to have a bioavailability of 50%
(16). Onset of effect In obtaining anaffesia a quick onset of effect is
inportant. Median tinme to onset in the 20 present trial was 1 mn after
i.v. and 7 Tihe tafesete medightiardm ni stration. In real life situations it takes
time befor n,.y. {niection can be prepared. a iven a,nurse or
doctor  wherelenthntia deidt e B E8ts thediF AR VBT hodts ARtk atplerlen: <

t henmsel ves admirdstiationlwera tomsiddrae totese cehseredlobssrvations. KMissingrdateith.geferet t he
fastest pain rel.ief ma% 3el l. be ot& ai njﬁ a;ter aSJaII ﬁeéf Edm'lni s{.rati on of
fentanyl. JBPERSIPRWEL? aldAMiggngang WEdASFIQTR Dot BAuped Indis ColRYatioNs:  ent .

It is, hewever, believed that PK and analgetic variables will be simlar in
ot her, e.g.. cancer  .patients. Onset of effect after nagsal _adm.ni stration
wes ai | ealonaam g dRass felad rohnGlngrs dFatds preshnt 4t nSta of fedie Bk b, o
trans WUCOS];%bnt&dﬁsl ' mhehang{ce;gOOOmar\limifahnméElifcaiidndre(até‘sLtb a3g) rﬁhuiﬁti']?nmrﬁr tlﬁfrﬁhé'([j A
Duration of . anal gesic, effect her s, found to be.4 jn after j.w. .and 5
min af ter Wi BTOGERINL 8 takeniying g R, sehiding. Stoeeing antfingn befids, iang
dgs_e (up t q_:é.ﬂﬁbéa@n looat alneethgﬁcsqag, (E]kbrhet-egtgﬁﬁbsgig@, (A&ﬁ:))bwa‘% lhs7ég.7ﬂ%é9rbtudy

adm ni stration.duration - 2. hour

ST DiccatPosisslons Wt bitel FttarhEwie i o Ayt atpss Srapatin PEtegteniLIPE ias8te) i 1
hospi ce patapphiiation Wevduisdd in 26 folr differeRifretieatigroup@ist ed |1 ess than 30 min
(16) 1n these patients norphine tablets with a duration of several hours

may cause side L . nta € hand mental incapacity, for a nuch

| onger period than the paiifafsfigieostizahngiayidvice S8alcdal 13 Préfrer, Feramgd:
In these patients fentanyl by nasal adm nistration may give the required
pain s relief without caud §iaglevalidstascdpseiaid08lceareesponding tor 2desendl T9ashl
fentanylsgi n BTP i n cancer i Aibse! P%%P.H ted (15). The
variety 1gf di seases and coozgéldttméecaugiﬁ @dﬁéﬁg%ﬁ{lg al oa(rgs{”%o_ sinpl e
assunption 10 as to opti nananpfaciuingrefdite fentanylsalutionrandditied thedavisea al

condi tions, however, exist in which self adm nistered efficient pain relief

obtai ned quickly - as with nasal fentanyl - may be val uable. Nasal fentanyl
may be given ei tinpa/mll @gdentanvicitratedpl ement ary pai n therapy. Exanples are

pain in connection wth pgsh é&és\é%d%ﬁfgréré%&éJi&”pro&'ﬂéUgW Ifféffflef‘%eg\ﬁeéing

procedures |i ke change of dressings, angina pectoris, ¢ stonés
trauma. 200r epi sodes requia$ingle validatéddasel af 400 uby carrdspongding teea dose ofi 10

supplied by a single dose qf, fentanvl, n A nistration be
repeated. The anal gesic p#‘%JSP%MSP‘%FO?%@%ﬂ%ﬁ‘ﬁﬂ?%{’?‘i‘?{g’eﬁgﬁ% present ed
as pain intensity, pain i mangadtyringi dffties fentanybsolutionrandffilledithe devicessi ty
difference. Results indicated that total 20 anal gesia obtained with the two

formul ations did not differ. Scores for general inpression increased with
dose, i.e. Compasdtivettreatment fentangtivi r eat nent was nore pronounced with the

i ot sePacTgEoam s B Feneary 88 ot Br le Gortpatanielbeing Riuiatap b

medi cat i onsis@dbfari.e. applieationd when doses are received. Safety Safety

concl usi ons based on single dose exposure have only |imted val ue because
st eady-state plasma concentrati ons and possi bl e accunul ati on of drug wll
not occur. Fentanyl solution for injection 50 pg/mL (as fentanyl citrate), Haldid®, ampoules of 2 mL,

manufactured by Janssen-Cilag. This solution was diluted with sterile water, Nycomed
30 Pharma, in order to 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 pg group received 1.5

mL of Haldid® diluted with 0.5 mL sterile water to 2.0 mL injection volume.

Placebo treatment.



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
r espi r at o0 HPdPi¥ssi on since hypoventilation may occur thrBGHREAL053E
therapeutic range of fentanyl. The risk, however, increases with plasma

| evel s above 2 ng/m in non-opioid tolé$ant patlents especially patients
with an underlying pul nonary condition or who receive other drugs 35

causi ng resbiaroateOé msilﬂrm&@sa doubleld)mmitgonniqueards apptied.rNdsal spplieptiorssi on has

devel oped wi 09707, 60. P asima fenta

Concent r at HBHGesEadpa by isfies JUeq RSty pitarpe SR e M lsAe cmieing

bel ow 0. 7 mlytsined Pharmea filkedthe Redces: Likelwise! eﬂeﬁtelmtshmcaaémarm& wasused
O ef § SREmbining 4 e srondeepat it tealue in Gl e fidmen 16y 5
The advessgratpgnt profile for fentanyl, however, was consistent with the
adverse events expected for this conpound.. Benefits of nasal

adm ni stration 10 Nasal adm nistration of fentanyl offers a range of
benefi ts. IMed,@ngmahalj/gg patients with nausea or vomting, obsti patl on or

Fact |1 at QR ERRTfocpteek a8 it iR D iasal dNory VPR SARD SRSR al 1
conf used/ disaRdtR dnBabipiPoies dfuyWéra)storéd fogether RN itial di@ﬁhtelaﬂltﬁes
f used/ disgakdted NeT St of Yok dether diahdifial e

t hensel ves all owi ng, the confort of 15 |Qge endence fraoamthe nedic staff.

The psyéﬁ’olsﬁﬁpﬁ‘ﬁ}’e igation, ap WeEs ATRYSRIY ed, AtendrEninalipn ofdhe sip YC| ent
anal gesi a_&idragé tePhperhttfsIimust sebelowdge@ven reduce the need for nedication.
Nasal admi nistration is non-invasive and therefore may mninze the risk of
infections. Nasal fentanyl may al so be a cost efficient alternative in

patient com;tarngb}nggt,g,l;\gh@gﬁ,l,@ng 20 Indications The nain indicati ons of nasal
fentanyl appear to I n"cancer patients, bedside therapy i

post oper at Agealast cwdebrem tljﬁ randemisatigh puabes @@égmmk@fomlqmaab@éb%rtre@tmgm |
stones, qlgr ‘ag\g% fcfi b@tric patients may benefit
fromt he%eg(grm%gmggmgm S rcﬁhﬂ%@%@pﬂﬁ%al e§g¢]te§ﬂ ? A broad range of

organi sati ons dealing with enmergency/acute pain situations, e.g. mlitary,

fleet, air 'ﬁhe%%n?(ﬁt@w@rérﬁgm&eawa%@synfcem?@@aaﬁﬁg aneguéud%ﬂdﬂsn between

eff|C|ency, qgui ck onset and easy use of fen interestin

phar macoki rhreatrments;ﬁutrar@sakaqaanwanew) ag well asmetwhem dmgeugiewmd% ug, 100
characteri sé rcq%q 3% 4},{& 8r fentanyl. The bioavailability of nasal

f ent anyl & f%m that of i.v. fent anyl. ' An onset of anal gesic
effect @Othin mnutes as seen in this trial is an inportant benefit in
treating p I m r t -

appr oxi et a7 1ueiGes bR @ BbiRoed bR Bafipt i3 s 1o F3MG) to e
scenari os. Iabdmmwﬁfeﬁmorﬁﬂngqﬁﬁﬁmylahﬂwaﬁhg PataMahggesnentgndtler t | es of

0 1 1 or ance SatLT O RaFseY EB SRt I ARThF onllufBhd Y B BBl RS .

total anal geatrmrrbﬁteasclredummlhstblaeadmmalffmrmpahehtsn'ﬁhidiisjactuﬂvedib&faedoublﬂaese

nasal 't &5 SAyMREb s teEe e ngbeldo Aot B M s Ctofs AL 8% Bcr
or as suppltenwishaf ysipgian appmveagand Refrieatedh cesfommatuonwihé tliridirfj nyadiouble-

Associ ati o Pﬁ,@ Recomendat i ons gui di ng physicians in
bi onedi cal du ar cﬁﬁhl(rj:é\)%ﬁ?ér;gu h%ﬁ%ledsubj ects 2. M CROVEDEX Heal t hcare

Series NEWIntegrated | ndexTM Drugdex Drug

Nasal period* l.v. period

Dose group 1. dose 2. dose 1. dose 2. dose

75 pg fentanyl nasal | Placebo nasal | fentanyli.v. Placebo i.v.
Placebo i.v. Placebo i.v. Placebo nasal | Placebo nasal

100 pg fentanyl nasal | Placebo nasal | fentanyli.v. Placebo i.v.
Placebo i.v. Placebo i.v. Placebo nasal | Placebo nasal
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Bar anowski AP. Use of opioids in non-cancer pain. Br J Hosp Med 15 1997,
58: 459- 49® ®/0BYhwagnei er R, Cel mann T, Dannappel T, StriRGEPKMASPRL | ent
acceptance of patient-controlled intranasal anal gesia (PCl NA). Anaesthesi st
1996; 45: 231-234 5. Striebel HW Koenf4s D, Kranmer J. Postoperative pain
managenent by intranasal denand-adapted fentanyl titration. Anesthesi ol ogy

1992; 77: I9Ep2ip 20 6.] fehfangitsal VY iekianyEriasal |-EEMEmYIL.Y. . RPfentaryErnv. 0Nl ¢r

|, Rieger A Pharnmakokijneti sche Studie zur intrppasal en be von Fent anyl .
Der Schnertz 1993; 7: 1Xlagekein. o NeapekyivpaechPlaceh@Besat. | Plasebonasaly

clinical ufg T pati T 1 € ! STa (P EVTCE.
Anaesth | nt ?ﬁ?i”@g Car e rl%gf%ﬁﬂz%a?bho -82129 Ry fentdhyl £

) sonal “communjcati on from
Hr ~gski | de |S. Safety arjdlaeghodgey elxPlagekice f r pRiagebe aagahn| Plagshepasal
_-aegeanbul aTCER e {8 Nasah Beriod antr petiod 15 used farfiistration 5 1ot refiebl’ as
E. Le tenps de presence nobyen dans 1'organi snme. Un nouveau paranetre

phar macoci ithe ergeeof teakmenpt for paiepiss this is-degendent salglyoarardomigRtigiawa T, Uno T.
Statistical nmonments in pharmacokinetics. J Pharmacoki n Bi opharm 1978; 6:
547-58 30 11. Meier ,J, Nuesch E, Schm dt R Pharnmacokinetic criteria for
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548-51. 6228/ a5180-4. WO 02/ 09707 62 PCT/DKA /00521 14. Zeppetella G An
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Servi ces 2(0100 pgol une f0daldid@ 021 ooHeldidgs CLAI \BterisTwalien 11 Staile waten
phar maceut ifegt—corposttot prsngfentanyt T Hstheteot e

sui tabl e SCI@ o ar a colﬁ%‘giﬁwr ;t i on gﬁ”ﬁ\)ﬁ#@%t E'agbb(@%t 0.4 ?Bernﬂswﬂtﬁfnt of
fentanyl . 3 23po Ay conposifagreaccor dLngtd@ cl al n] Yaidideer €1 N § §aldlig@nmposi {i on

is formul atled_for trandmicosal adnilistratian

A1

All adverse events are classified as either serious or non-serious based on strictly
10 objective definitions.

Tolerability
Nasal tolerability, signs and symptoms related to CNS effects of fentanyl, and the
influence of fentanyl on mental state was recorded separately. Likewise the peripheral

15 oxygen saturation — as an indicator of respiratory depression was recorded. All such signs
and symptoms that are considered adverse events must be noted.

Tolerability of the test drugs

This trial has a focus on the tolerability of the nasal application form, therefore specific
20 questions related to the nasal application has been included. All recordings obtained in

this section must, if they are categorised as adverse events, additionally be recorded as

such. Recordings will take place before intake of study drug and every 15 minutes

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

25 Nasal tolerability.



3. A conmposition according to claim?2, wherein the transnucosa

adm ni stration delivers 10 fentanyl through the nasal nucosa. 4. A
conposi ti WP W¥#7ding to any of claims 2 to 3, wherein sai BCHBKOHIGSETY at i on
conprises delivery of one or nore dosage units of about 10 to 500 ulL, such
as 10 to 200 uL, preferably about 50 t46 150 uL. 15 5. A conposition
according to any one of clains 1 to 4, wherein said conposition is

for nul at ed pidyse A28l the filoWiglertt 6h 899 AB8InK RS witdta @ doebpiRao AR EREEST NY
an equivalent to at |east about 70 ug of fentanyl, such as 80, 90, or 100
ug, such a@nQZQ}oﬂsnweaﬁﬁﬁeﬁﬂan%wnaﬁaa ug, such as at |east 350, 400, 450,
500 20 ug, sk lachin ﬁﬁgh%éyghoggxl 700, 750, 800, 850, 900, or 950 ug, such
as 1000, 1050, 119%, 1250, or 1300 ug, such as 1350, 1400, 1450, 1500 ug,
such as 1559re ep#ingingdlyoat: 1700, 1750, 1800, 1850, 1900, or 1950 ug, such as
a dosage5umﬁ§oﬁgukyﬁ5§ﬁt to 2000 ug of fentanyl. 25 6. A conposition
according to any one of clainms 1 to 5, wherein said conposition is

f or nul at ed RUBPY PPSBisnucosal delivery of a dosage unit equival ent to about
70 to 2000 T4gteisti®@ahady! . such as 70 to 1800 ug, preferably 70 to 1500 ug,
such as 70710 ug, particularly preferably 70 to 1000 ug, nore

pref er abl y CNS eed90 ug, nost preferably equivalent to 75 to 300 ug of
fentanyl. Heabe Lo BRIoW dfboR il NigohPNRBY one of claims 2 to 6,

wherein sa mnistration conpri ses Ivery of not nore than two dosage
units. 10wWSedali@p707 Opresgemisde absqlatelynagmal\acibiedively angdlynamisrandid t o any
one of clai j | is equivalent to about 0.5
to 20 ng/ m"‘go?'§f°éﬁ‘tp§er‘1“y'¥”,"§%’§éé’? 8%"3@P§9‘5§‘2%?‘8%%m, 0.7 to 12 ng/nlL, nore
pref er abl y Nausea:t o 1® cegresponsis to parfestlyinormals no pavsas aisl 10 meams eanetgly/ ni. 5
9. A conposgjdl fng to any one of clains 1 to 8, wherein the
concentr at ?!?‘r% %L@%ﬁ/@rent to about at least 0.5 ng/nL fentanyl, such as
0.7 mg/ m., such as 0.75 ng/nL, such as about 1 ngy/ni, about 1.5, about 2,
about 2.43, Aabpst taze about 3.5, about 4, about 4.5, about 5, about 5.5,
about 6, about 63 , about 7, about 7.5, and about 8 ng/ni. 10 10. A
conposi t i offleasestate the drog influenesomeptahsiate by ayes/no sosveer: wher ei n sai d

f ent anyl OrDoSﬁJutféelt +of is fentanyl citrate. 11. A conposition according
to any one of" clains’ 1 to 10, wherein the solvent conprises solvents

sel ect ed f Aserthings ajoanthyaompre pleagingd honvaua?sal i ne, water, pol yet hyl ene

gl ycol, or é?o&%?@%&ﬂﬂt%@? Jdy &Rb? 12. A conposition according to any one
of clains i 0 or the ?reat manl', all eviation or |essening of acute or
br eakt hi28u e yswifeel mererdreamypthandiMeléut e pai n epi sodes |i ke angi na pectori s,
colic/biliary pain, trauma, postoperative pain, dental pain, orofacial
pain, 20 synpathetic pain syndrome, pancreatic pain, nyocardial infarction
pai n, cancéXypgen saturation

Peripheral oxygen saturation was measured transcutaneous (Puise 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 responsible for the statistical 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 AUC.
The design of the trial includes 2 administration routes and 4 different doses. The power
considerations below are based on the assumption of dose-AUC linearity, which allows for
joining of the four dose groups. This leads to a comparison of the two administration
routes via a paired t-test.
35



pain, pain during or after change of dressing and pre-operative anesthesi a.
13. A conposition according to any one of clains 2 to 12, wherein said

adni ni st r'MA@MIHEs a tine-to-onset-of action of |ess than ROI/BKALSE, such
as less than 9 mnutes, preferably 25 Il ess than 8 mnutes. 14. A

conmposi tion according to any one of cl48ns 2 to 13, wherein said

adm ni stration has a duration-of action naintained throughout a period of
at IeaS\tNh 3th aipmmeg.triaa(ﬂvith&v. édmmtmaﬁbn bifentangl(ref)] ang}ntra patient vagability of 20%s 2
to 14, erein said adm.nnistrati as_a gduratiqn, ctiaon, mai nt.ai ne

t hr oughout °8 ﬂb%éi"%@afﬂmeatﬁ W@%&”"ggGﬁ?%E@ég'sﬁ’fBe‘%ﬁ? ﬁlﬁﬁ&ﬁanﬁb‘g& ﬂ?g?a’axcﬂ“%n ot
greater thAU®E&rersfeg Same praghituided IrvthesanieastuBthéleris aglifferénce gfS0Moid AUC at
least 30 m,nutes and thr.ougg@ut a.&_?ri od of not greater than 60 m nutes.
WO 02/ 0970 PEB¥EEBERFRANH Yo a9NINSYatiaN.c s rmosi ti on according to any one of
clainms 25t0 15, wherein said adm nistration has a bioavailability of no
1ess than 50, or 60 . or. 75% that of intravenous adm nistration) preferably no
| ess than &6¥3 ENPRY enous administration, more preferably no |ess than
9]9% Iof int ;mwrulcé& chdsenas trfea}:_trlgﬁmy ehdgoint, 4s mrﬁaﬁrﬁilé 5igd and panﬁli dalculatioAny one
of clains . : erein sai m ni stratjon, has ain reductjon score
" the rangeifrapeylbhat Caf afieeta 3R8iog i A0C Eetwih e WBinliaupin RS Er gL o5
4) 5, and ghabsaB@exierteddy Pl D upon delivery of no nore than two dosage
units) preferably after delivery of one dosage unit. 10 18. A conposition
accordi to any one of clains 4 to 17, wherein said admnistration of the
no nore t h&pcbhdardendsintgni ts has a peak plasma concentration of no |ess

t han 5% and_no n;pre than 75% of the peak plasma concentration obtained by

i nt r avenou©nSEheTANS(gesicieNischs sai d dosage unit(s), within the treatment

dosage rangpe@fistibiubich aliRtbn 60tiMS td GnsePBfefitdt was ahalysed as ftimedk oded vaRable
concentration of go | ess .t han 30% and.  no_ nore an

¢ . ret 5% of the peak plasna
concent r at U893R KaplaarMgjer Riedug) iml sstimatianproes (?Mh(ﬁe B‘HPBS%‘%%‘@%Q%

uni t ('s) ,15Mgrdphical PrRsEMAASATBIIMSIRSRERE. TAB Gfef tinhé WfeabRithediBatioh atdddowp el 19.
A conposition according to any one of clains 4 to 18, wherein said

admi ni st r atagiFasYIalekuits in a Cmax, nasal / Cmax. iv ratio which decreases
wi th increasing dosage units delivered of equal amounts of fentanyl, within
the treatment dosage range of from about 70 to 2000ug. 20. A dosage unit
conpri sing q%@\t{og,ﬂﬂapalgpwggﬁggt thereof, in a suitable solvent, having a 25

concent r at iNMsHigPdlrsfdrEottanaesik@feclartl 409 Chwere/dalcuttited. ent anyl . 21. A dosage
unit according to claim20 fornulated for transnucosal adm nistration,

pref er at%oy wherein the transnucosal admi nistration delivers fentanyl

t hr ough t herimasmii resieSredidflion2. A dosage unit according to any of clains

20 to 21 h%’Y’nieQi?str?bu\{iglln %‘%ﬁgﬁ 0 tl’i)r(r)nla-J io rle%cttJeO m5egi(<):ation 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% CI were calculated
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% CIl were calculated
35 CNS effects (sum of 2 different 11-point scale scorings):



uL, such as about 10 to 200 uL, preferably about 50 to 150 uL. 23. A dosage
unit according to any one clains 20 to 22 fornul ated for nasal delivery of

a 35 an eWM9 ¥4%Ht of at | east about 70 ug of fentanyl, suRGT/BXK080052D0, or

100 ug, such as 125, WD 02/ 09707 66 PCT/DKOL/ OC0S21 150, 200, 250, or 300

ug, such as at |east 350, 400, 450, 5047 ug, such as 550, 600, 650, 700,

750, 800, 850, 900, or 950 ug, such as 1000, 1050, 1100, 1250, or 1300 ug,

i g 8 B ai o é85019 (1)300 R&Qlts werDabglatedumid the mb'éﬁ&lunﬂﬁ{wQO%SfMereléél%Jlatéa 5?

or su uivalent to a ug o
fontanyl 5 24. A GoddMENGHBR MENEA) slhte sbodRbesRE torioaing N, &eing 33
f or mul a]t ed foL nasal pagaseaeféynr@fofm?aué\fgém@tdrégn@bout 70 to ﬁOOO ug of
1500 1y, part i cui ar | Jeprls weimibulsdiaga o freay sufsTeosiug spBigrs A % oo
ug, nost spreferably ewerekaBllated 75 to 300 ug of fentanyl. 10 25. A dosage

unit according to an [ clainms 20 to 24 fornul ated such that not nore
than two dosage unit %’Bﬁ?f? Qyogn SpAtiep peapyeq iEansslaneoyR s age uni t
according to any one@Gr I@ibzﬂldﬁ@seﬁﬁht“bﬁ of the mbar %tnrahbﬁaméclﬂ%bmiriaﬂanw&h15

equi val ent to about 5to f f ent anyl ef era

T 07 to 12 my MESTRCERENER & foptanvhandcoadherin bR relebandiplensive st
preferably 0.75 to SSeg{egmergﬁresén@gsage unit according to any one of
clainms 20 to 26, wherein the concentration is eqw val ent to about at | east

0.5 ng/ﬁ'@ fentanyl, such as 0.7 ng/nm, such as 0.75 ng/nL, 20 such as about
1 ng/ni, amqérsée‘{)emgbout 2, about 2.5, about 3 about 3.5, about 4, about
4.5, about 5, about 5. bout 6, about 6.5, about 7, about 7.5, and about
8 ny/ mL. 28ecAISER a@%emwr@toaxe GRS oighe & 'a&rﬁ!' compagative apalvges warefopdusted 27,

wher ei n saiofl theePeePItodd pStlidtiont hereof is fentanyl citrate. 25 29. A dosage
unit according to any one of clains 20 to 28, wherein the solvent conprises

solvents selected fromthe group conprising isotonic saline, water,

pol yet hyise nMotBiddssFlanafsiscombi nati ons thereof. 30 30. A dosage unit
according to any one of clainms 20 to 29 for the treatnment, alleviation or

| esseni ng &rimaey, erdRGintyr eakt hr ough pai n, such as beni gn acut e pai n epi sodes

l i ke angi nahe%bﬁﬁac%kur@ﬂé pfofildis!dof a{éfm@ad@ncétroawmas WERIRRPardd MEddrivea.
dental pain, orofacial pain, synpathetic pain syndrome, pancreatic pain,

myocar di al VAsaRIesefifentapWi n, ' cancer pain, back pain, pain during or after

change of dressing and pre-operative anest hesi a. 35 WO 02/ 09707 67

PCT/ DKOL/ O0S21 31. A dosage unit according to any one of clainms 21 to 30,

wher ei n 28ail; ae&qugs\{af@P|e§rvv%§a'5ulﬂeﬁie to-onset-of action of |ess than 10

m nut es, SWET,3Sare8SHdEMRB cHneifiom 28ro toU®oarFabl y | ess than 8 mi nutes.
Cmax, Peak plasma concentration
Tmax, time to peak plasma concentration
MRT, mean residence time
25 HVD half value duration
Ts75% Cmax, duration of plasma concentration above 75% of Cpax When
Ke, elimination rate constant

AUC and MRT were calculated using the trapezoidal rule and the AUMC method (11,12).

30 The parameters AUC and C,., Will be tested for dose linearity. Where linearity 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 to estimate k.
35 (n denotes the time for the last data point with measurable concentrations):



5 32. A dosage unit according to any one of clainms 21 to 31, wherein said
adm ni stration has a duration-of action naintained throughout a period of
at | east M@ MM 7%es. 33. A dosage unit according to any onBCHPKEV8IAas 21 to
32, wherein said adm nistration has a duration-of effect maintained

t hroughout a period of at |east 30 nimMBes and 10 throughout a period of
not greater than 90 m nutes, preferably maintained throughout a period of
at least 30 mnutes and throughout a perigdi©f ot greater than 60 mi nutes.
34. A dosage unit according to 2h(4G6 antl —ef-h s EAUUMC33, wherein said
admini stration has a bi oavai | abK{ | ty, as dekeer mikaed by its AUC of no |ess

J oss than 406 Bpt bR B sfinalelcn M EAERRTe RERRRTH bl pRIELELEY' Y 0

90% of i nt camanolestimdte werstusat] where3be rebulleo suggestithat it Bapprapriate. t 0 any one

'n the. randbewRivEl. 5% Bl idle’e,Riel Sk b Ry Se Rl AR L0 2,

3, 4, 5, 5afte élimimatione extel constant (KJ) Was gleterohinedvasrtiie tdrmiral siope of thesemivo dosage
units, preferabl fter delivery af on it..36. A dosage unit
accordi ng [ogagﬁv}f%ﬁggr&a ceﬁg?rﬁgat%a%pg %’g‘fedk%ﬁ@.%r ﬁe@g%ﬁs Madninistration of the

no nore than two dosage units has a peak plasna concentration of no | ess

han 5% 25_and h 75% h k_pl ' i ned
by 1t v o 08 2B RARNG PABANE N o B8 NIRRT L RERES bRefRaiicr
dosage r angad tHe timeto paakudonéénttatiod (DAL )UDe cprespondinl \sampleetike.pl asma

concent r1§ti on of no less than 30% and no nore than 75% of the peak plasma
concentrdtion obtained by intravenous adm nistration of said dosage

uni t(s), wrhbihalf valee dueiongHVDY (3) 9asithe tideditefvabaitiaplasiha ¢ondemtrafiéis fi g. 30
37. Use of a co&ysifgi on c risin feg_tanyl, or salts, thereqf, for the

pr epar at i ofAPY¥e 3P %OhPrx CArEsSPORANGYY damswamm WBS theime infeni@l Wilplasmigher ei n
sai d nmedi CgsRdintrafisHy dboRe 78%serg et rati on equival ent to about 0.4 to 75
ug/ mL of fentanyl, 35 wherein the nedicanent is fornulated for transmnucosal

adm ni stration. WO 021 09707 68 PCT! DKO1/ 00521 38. Use of a conposition

conpr i sitgg Tf,&Wadompaféd Béthieen theadiRihistrbfidn folRsiCRGH-parafietitf méthogsli cament
for the treatnment of pain in a mammal, wherein said nedicanent is

formul ated for transnucosal admi nistration of a dosage unit, 5 wherein said

dosage uni ExploraisyHRaly88s RBoMBhcted bh 1 Sirniagolamstietprétiled a®bén dBeklg Of
fentanyl. 39. The use according to any one of claim37 to 38, wherein the

medi cament PR#RAcCkipstiparameters.

20 Medicine for analysis:
Will be packed simultaneously with the test medicine, each fentanyl preparation was
packed in separate boxes, and was labelied accordingly.

EXAMPLE 5

25
5.1 Solubility of fentanyl citrate in PEG-water mixtures at 25C
it was found that the solubility of FC decreased with increasing concentrations of PEGs.
However, pH varied from about 4 in 2.5% PEG to about 8 in 100% PEG. The solubility in
0.9% saline was about 16 mg/ml.

30
Since it was not possible to keep pH at a constant level, it was decided to use a
phosphate-citrate buffer (pH 6) for further experiments.



concentration equivalent to about 0.5 to 20 ng/nL of fentanyl, preferably
0.6 to 15 10 ng/nm., 0.7 to 12 ng/nL, nore preferably 0.75 to 10 ng/nL of
fent anyl , WooR09H7ef erably 0.75 to 8 ng/ nL. 40. The use accRfPKEI/R0521any one
of claim37 to 39, wherein the concentration is equival ent to about at
least 0.5 ng/nL fentanyl, such as 0.7 %/ nL, such as 0.75 my/nL, 15 such as
about 1 ny/nlL, about 1.5, about 2, about 2.5, about 3, about 3.5, about 4,
about 4.5, Exbople 2 about 5.5, about 6, about 6.5, about 7, about 7.5, and

about 8 I, .41. . The cC | 0_any on f | N8 to 40, wherein
saig adm'rrglsghb i gﬁeﬁtaﬂag%ﬁ@%"ﬂ%kéég’gﬁ%ﬂ'gfx e P?@a&%%@%? of about 10 tlo
?ﬁo uL, suwﬂ?_ﬂ-l nbmt hiné@béﬂ:e%ﬁ@.gziﬁnqjﬁs (gﬂ;@ﬁlﬁfﬁ&exfsﬂbﬁﬂkit@e _blgmb’t')@omble@
‘The use accor di 0 0 of clai 0 . rein s

R oot ¢ < faiseah dng, By R EcHecrersey o abaih 2L maiin puibBitee trpbet e o
At | east sabpiiinl with B0%PEGS aPRevTy lat 860! te by indZ. 5%IEC Wras BBt APmEAR.and>0.
200, 250, or 300 (lé% such as at |east 25 350, 400, 450, 500 ug, such as

550, 600, #5HP0%FKES abayt 3gug/ml.gs0, 900, or 950 ug, such as 1000, 1050,
1100, 1250, or 1300 ug, such as 1350, 1400, 1450, 1500 ug, such as 1550,
1600, 1650, 1700, 1750, 1800, 1850, 1900, or 1950 ug, such as an equival ent
to about 2@0’6’"&9{?533 fentanyl. 30 43. The use according to any one of clains
37 to 42, ' ' M) 1 ' WWLE osage
ani t each SoubhyorBhEnpcRy ARG RAGRIRRILERH 6 BF2S 8 MRl oo 0220750
ug, prefl@r dbepolpbilityonethod aigsludadenSasinate pegod betwvegy subsaquieotadditiops of
preferably 0. ; y

equi val ent SglgeryStog%BglO(g&l?éd{@P e?@élﬁ;atﬁéﬁ%%?w "QR%%@’?BB%?‘%S@%W&? %DSZl
44. The uséthexatooidiisaplutionasieduced: Thlsrmasgrerfoomad o investigate whethentberatawént i s
fornul at ed ' r g : I s
37 to a4, oSl Glike e venllibn' il SoBb o s PRE-nided! 0.
2 dosage uifhesoluhility of FCedecreansd feasn 49 Mg/l witis2.§% BREBE0 tolahour B8 mgiml with
accor di 0 f ' DAk t f he
ot meng, GRS 1o oyt ddhndtrol fle SACTHARBATER 10 BB 08 1%
beni gn acumg/mb respentivgly. sodes ti ke angi na pectoris, colic/biliary pain,
trauma, postoperative pain, dental pain, orofacial pain, synpathetic pain

syndronme, pancreatic pain, nyocardial infarction pain, cancer pain, back
pai n, pai nltivasi exgeoteddiiatéhe solability wolildigeresaliy dedighep mith dhis madified reetbed.hesi a.

More important, the course of the curve was almost identical to the original solubility curve
20 thereby indicating that the reducing effect of PEGs on solubility is most likely caused by
the solvent itself and not by the analytical method.

Calculation of doses
Assuming a delivery volume of 100 pl, a dose of 1 mg fentanyl base, equivalent to

25 approximately 1.6 mg fentanyl citrate, requires a formulation concentration of about 16
mg/mi. At room temperature, the corresponding PEG-concentration is about 5 %w/w

Conclusion
From the data generated it can be concluded that PEG200 and PEG300 decreases the
30 solubility of FC in water and in buffer at pH 6. Without pH-control, PEGs increase pH. The
! solubility of FC is lower in PEG300 than in PEG200 and reduction of temperature clearly
decreases the solubility of FC. In conclusion, nasal formulations of FC delivering 1 mg

fentanyl in 100 pl volumes can be achieved using PEG-concentrations up to 2.5 %w/w.



15 47. The use according to any one of clains 37 to 46, wherein said

adm nistration results in a tine-to-onset-of action of |less than 10

m nut es, WELR/Q307 ess than 9 minutes, preferably |ess thanP@I/AKALES21 48.
The use according to any one of clains 37 to 47, wherein said
administration results 20 in a durati o® of-acti on maintai ned throughout a
period of at |least 30 mnutes. 49. The use according to any one of clains
37 to 48, wWXAMPLE 6ai d adnministration has a a duration-of action maintained
t hr oughout a peri od of at Least 30 minutes and throughout a period of not
greater th nutes, preferably maintained throughout a period of at 25
| east 30 rr%%ﬁ e@‘lpgﬁad‘? hroughout a period of not greater than 60 m nutes.

'50. The us@afit o thegwb Odaysy of Marddry Olére "Bordgark@ %P, alm-%rmbwémm'gﬁfdfmi on

of o | eas SPRINoBDWETS BUIor A Crer FVPHEPRAIRIEN0 Fdes Gi7 Bopuaton)

“or ef er abby Ao SRS differs P the first aht Beeomd day f adn@ery sﬂcw@otal AW ChR'vere both
preferably no | ess intra

accor di ng {¥eEHy t%hrsgpeeq)cgpﬂ@pgrﬁ ditg tgg%%g\?i’éfg° E%Q?Nleétf&g'ﬂeq% 14%

resul ts i njgvepdbmi.v. eﬁHO‘mLxOB"/oSfo@rnasaln@%ﬂoWérn@ﬁlOf lr?tﬁé)PF" (a‘a'tionfllfthlg,peﬁod‘1
5, 6, and 7 ref er abl such as ?38 as rreasure by PID u

del i very offfee wasmore ﬂ"wn&e%gafg@ @“%Waff"é’er batieptsy Koy yar eérw'ﬁ'b?'gw ‘F%Wtof
one dosage pdfidd effect MRiOWAS Yaker intd dXeolmtidnCatisticalanalyies Usdte JeffRfrAed d.d O

any one of clalms 37 t? 51 V\/nereln said adm nistration of the no nore than
t wo dosaeewbﬁn@emﬁagn%owakﬂw des§ficentrati on of no |ess than 5% and no
nore than 75% of the peak plasma concentration obtained by intravenous

adm ni st r aPrgianpEAdpsr d dosage unit(s), within the treatnent dosage range
of from abqut. 70 to 2000 ug, preferably a peak plasma concentration of no

| ess than ¢4nd no nore than 75% of the peak plasma concentration

obt ai ned byugyt!. 2y tifetseadron i3alg A§ xomidh) fori 76 (93699, angtx( ﬁl)n/mmrfm hge
t r eat ment dosage range of from about 70 to 2000 ug.

accor di ng festan;: Fonév.qadnainigirationdhe perrs@pndmrﬁapwswra 28 dhand %& 3 agpopin/ml
resul t s 1601 heGiise-RORR rélafidTRfips ierb Foirfl R tbth A8 8P BaAmMiitAtbR HHEARHRO

dosage unlts del i vered of equal amounts of fentanyl, wthin the treatnent
dosage ran§ePdatiansom about 70 to 2000ug. 54. The use according to any one
of clainms 37 to 53, wherein the individual further 15 receives an

anal gesic. 55. The use according to claim 16) wherein the anal E’ﬁil cis

fentanyl, YYhesiiputgsiohadwmitistratign werergempared.dre. thesfour desesanqolas AiCagneer Was

| esseni ng RghBr {ANFUEHG!, Wtﬁ%ﬁiavﬁﬂﬁmﬁlwbﬂ%ﬁ%‘%naq19%“‘?05‘!&4 éiﬁldr%nPQn@PP-
phar maceuti cal conposition conprising fentanyl, or salts thereof,” in a

dosage @Ri Porwaians| Eefpectively. Thedifferamcas, b@FWQ%‘n‘f\Hﬁ:ybnasaB?“d Alfestaino vere mot

treating, aighﬁiﬁbrﬁt(bﬂm@l’anﬂﬁﬁéwﬁﬁg pain in an individual conprising the
adm ni stration of a pharmaceutical conposition conprising fentanyl, or

salts thereof, 25 wherein said conposition has a concentration equival ent
to about Osgc@,gj Z}Sgnwdmtsof fentanyl. 58. The method according to any one
of clainms 56 to wherein said adm nistration is by transnucosal
delivery. AUCo.

25 AUC;.cnasa increased from 67.7 ng x min/ml for 75 pg to 138.6 ng x min/ml for 200 pg
fentanyl. For i.v. administration the corresponding figures were 47.0 and 137.3 ng x
min/ml (exploratory population). Linear dose- AUC,., relationships were found for both
routes of administration and both populations.

30 When routes of administration were compared, i.e. results for the four doses pooled,
AUC..nasa Was higher than AUC,....y, with bioavailabilities of 116% and 119% for the
exploratory and PP-populations, respectively. The difference between AUCg..nasat and
AUC,..;y, was significant for the PP but not for the exploratory population (p=0.045 and
p=0.071).



30 59. The method according to any of clainms 56 to 58, wherein said
transnucosal delivery is by nasal adm nistration of said conposition. 60.
The nmet howoa@d9radi ng to any one of clains 56 to 59, wherei PCHRKA1/00521

adm nistration 35 conprises the delivery of a dosage unit each equival ent
to at | east about 80 ug of WO 021 0978Y 71 PCT/ DKOL100s21 fentanyl, such
as 90, or 100 ug, such as 125, 150, 200, 250, or 300 ug, such as at |east
350, 400, 450, 500 ug, such as 550, 600, 650, 700, 750, 800, 850, 900, or
950 ug, such as 1000, 1050, 1100, 1250, or 1300 ug, such as 1350, 1400,
1450, 15009hg, such as 1550, 1600, 1650, 1700, 1750, 1800, 1850, 1900, or
1950 ug, sech ,,as iRt thefSxpiona &Probl]ﬂatﬁ)rﬁﬁ%tasg@ﬂgm HgrhiPio 7‘9%§ to 9 nglfAffor

smet hod accol'ding to any one © alns 56 erel n sald adm ni'stration
conpri ses e poefemtaeylyTlm cerresponding resulis far teeiv. fainudationoverd 6.8 amd2 160192000
ug of fept P er, 10 X

‘to 1200 l%g%ﬂ\\ééh;f%%{kg?\?e&%fo @%&ggﬁys 7%!8{30 f%{% fé'g,'k’ma}ldz‘qg'ﬁ’ g%!aornabl Cb %
500 ug, noyvpyatidnsraxio for ragal adﬂnEIiﬁttratim irehe explotatery populationt.anyl . 62. The
met hod according to any one of clains 56 to 61, wherein the conposition has
a concentration equivalent to about 0.5 to 3 ng/nL of fentanyl, such as
about 0.6 Wheh robtesmf atmirdstratioo verengompareddi.@ results dorthenfpuridosés paoled) pehk
63. The ne n 0 [ te 6 ' ' .

i i st 1 aePoreriash {4oteseh SR DE, BrigvE R 7 e for°the WUSBRY Scpiangn,
10 to 500 @@=0. Gtﬁ)fFarﬁhaEﬂpoleﬂatlbntmﬁ)ﬂgure,qurﬁﬁf’/e(ml@lm%bout 50 to 150 uL. 20
64. The nmethod according to any one of clains 56 to 63, wherein the painis
selected fromthe group consisting of acute or breakthrough pain, such as
beni gn acuffgapai n epi sodes |i ke angina pectoris, colic/biliary pain,
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than two dosage units. 30 66. The nethod according to any one of clains 56
to 65, whergin said administration results in a tine-to-onset-of-action of
| ess than @-ﬁinut es, such as less than 9 mnutes, preferably |l ess than 8
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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
difference between the two formulations.
25
HVD
HVD.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>75%Cmax

T-7scmax 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 relationship (p=0.20). T-75%cmax Was 6
35 min shorter after i.v. than after nasal administration (p=0.0005). For the PP-population the



WO 02/ 09707 72 PCT/ DKOLl/ O0S21 68. The nethod according to any one of clains
56 to 67, wherein said admi nistration has a a duration-of action maintained
t hr oughouW@020¥7970d of at | east 30 m nutes and throughout BCP@KIDE0SRf not
greater than 90 m nutes, preferably naintained throughout a 5 period of at
| east 30 minutes and throughout a peri®d of not greater than 60 m nutes.
69. The nethod according to any one of clains 56 to 68, wherein

admi ni st r atdosé rélbtisrvhib WaSBRAIftartandafiehi forithe AabilFamRilati (p=bY45Pwhereas
determned by its no. | ess thﬁ{]@nw 60 ZS%tha% of_ I ntravenqus
Jor, fignig bud>

AUC, of ) , , .
adnmi ni st r athg®, Wk Bp oS felatignshig ofoyrpylation (RRA: 7pfcmax Was /- min
adm ni st r alsherer 4fier Ev.Rhan afériasaln@InifisEatidhap=6.004 0h the PP popHIatcn.
adm ni stration 70. The nethod according to any one of clains 56 to 69,
wherein said admnistration results in a pain reduction score in the range
of 2 to % guch as 2, 3, 4, 5) 6, and 7, preferably such as 3, 4, 5, and 6,
Yas neasured by Pl D upon deIiveré of _no nore than two 15 dosage units
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any one of oodgreNafted fv.! Sunfifistraidtl. Mo différeAcebarRES FalitéLor dmihR@atih dFddges han
two dosage units has %égeak pl asma concentration of no | ess than 5% and no

nore than Ws9E gbsanyed ithey peRHate ncent rati on obt ai ned by i ntravenous 20

adm ni stration of said dosage unit(s), within the treatnment dosage range of
fromabout 70 to 2000_ug, preferably a peak plasma concentration of no |ess
t han 30%CaARimint “than 75% of the peak plasma concentration obtained by

| ntr avenousop@(Nefyht ireathichf gfiups Mndtceain ' Bvgdabed atMs & 80 e Fof Bl sRaler
dosage range of from about 70 to 2000 pg. 25 72. The method according to

any one of dopes.ithe dwvast value ganerally wasafegoriedi oncst faitthe highes dpses wm tg X,
nasal / Crggesi V rati o which decreases with increasing dosage units
delivered of equal anobunts of fentanyl, within the treatnent dosage range
of fromabout 70 to 2000 w9 30 73. The nethod according to any one of

clai m8 56 tgun' 8f PAIRfitEhditviDiferehél Yepil further receives an anal gesic. 74.
The met hod “accor H:&éj.o any one of clains 56 to 73, wherein the anal gesic
i

i s fent anyINo gignifieant dlifferences oetwaen adpginigiratiny7rgutesawere found for either population
or between doses. The high standard deviations of SPID,4 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 Effect

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 results 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 administration was seen (p=0.098). For the exploratory population the dose-



PCT/ DKOL/ 00521 75. A nethod for the adm nistration of fentanyl or a

phar maceutically acceptable salt thereof to the circulatory system of an
i ndi vi duaWQ ®/Mé¥d of acute pain relief conprising adm ni sPEHPKONGHR a
treatment dosage conprising 70 ug to 2000 ug fentanyl in a pharnaceuti cal
vehicle for transnucosal delivery of f&8htanyl to a nucosal nenbrane of 5
the individual. 76. A nmethod according to any claim75, wherein the
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vehicl e compnf@é@O\m(oFOMB A met hod according to any one of cI aim75 to
77, wherein the pharmaceutical vehicle conprises n-ethylene glycol (PEG.
15 79. A nethod according to claim78) wherein the ethylene glycol is
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200 and PE@dsoustragion, respediiveliiod accordl ng to any one of claim75 to 80,
wherein the vehicle conprises one or nore substances sel ected from

n-glycofurols represented by the formula I O ~CH2- (OCH2CH2) ~ OH 25 wherein
n is an i nRegewe Medichtion ange of 1 to 8, preferably in the range 1 to 6,

Compr 151 ng ™38 PO of Srblasie sl cregiofloR. el hlprbiel Sodno e dngl biver

conpr i sillg anglgasjcs,ds 200Madspdifeléwent anyl , or pharnaceutically acceptabl e
salts thereof for a continuous treatnent of pain in a vehicle for
transmucosal delivery for the treatnment of acute pain; and WO 02/ 09707 74
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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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15 Nasal tolerability, i.e. sore, itching or stinging nose, sore or stinging throat, dry or stuffy
nose, runny 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
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 to 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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Discussion
Trial model, design and GCP compliance

25 The pain model — removal of an impacted mandibular third molar — is a standardised
model for investigation of analgesic potency of opioids and other analgesics. The model is
well documented. It 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 reflects the therapeutic

30 explanatory nature of this trial. Randomisation and double-blind administration of test
treatment was used to avoid bias. For ethical reasons a placebo group was not included.
L.v. fentanyl was chosen as comparator since bioavailability of the fentanyl formulations
were to be compared.
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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
15 fentanyl.

Cmax-nasa) in the exploratory population increased from 0.7 ng/ml for 75pg to 1.7 ng/ml for
200 pg fentanyl. The corresponding results for the i.v. formulation were 0.9 and 2.6 ng/ml.
Linear dose-concentration relationships were found for i.v. administration in both

20 populations and for nasal administration in the exploratory population. The smaller Cpax
nasa May hint a more favourable side effect profile for nasally administered fentanyl in
regard to side effects related to plasmaconcentration.

Mean T in the exploratory population was 12.8 min for nasal and 6.0 min for i.v.

25 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 oral transmucosal
fentanyl produced peak concentrations after 20 to 40 minutes (16). Further when 3 doses
of oral transmucosal fentanyli citrate 800 micrograms were given 6 hours apart to 12

30 healthy volunteers, median times to peak concentration were 24, 22, and 23.5 minutes for
the respective doses. The Tmaxnasa iS therefor seen as satisfactory in regard to the
comparable alternative fentanyl treatments. The nasally administrated fentanyl in this trial
reached recognised therapeutic drug level and demonstrated a shorter time to peak
concentration than for Actiq.
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Oral transmucosal formulations is reported to have a bicavailability of 50% (16).

Onset of effect
In obtaining anaigesia a quick onset of effect is important. Median time to onset in the

20 present trial was 1 min after i.v. and 7 min after nasal administration. In real life situations
it takes time before an i.v. 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 i.m. (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 i.v. and 56 min after nasal
administration. Duration of analgesia after a single i.v. dose (up to 100 ng) has been
found to be 30-60 min (16). After i.m. administration duration may be 1-2 hours (16).
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0 valuable. N(al:él fentanyl m(a be g/f\ven Qtﬁel‘raggr\(g (g?' 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. satisfaction 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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Benefits of nasal administration
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 less 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 pectoris, gall
stones, trauma and change of dressing. Also pediatric patients may benefit from the easy
25 administration of nasal fentanyl. A broad range of organisations dealing with
emergency/acute 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 fentanyl did not differ from that of i.v.
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 fentanyl of approximately 1 hour may
35 also be a benefit in numerous clinical scenarios.



10Z9MLO%ZE () -! 610%=& ()-g610%Z& ()-gf 5109@& ()- ' $109%&& ()-!! ' $10% u
u& ()-!QmjKC 1! 10ZF P10%& ()-1 YL10%& ()-!,| Y109%h& ()-109& ()- ! 109%& ()-
10Z 10Z{ FFOXeR 1! 10Z'F 109 ()-'F 109 ()-!'F 109& (RCT/RKOPAMSOR () -
qF P10% & ()-!g5F P1O% () - kwxyvA?C 1!

10ZI F#10%&' () - ! #l F#10%&' () -1 F#10%&' ()81 #l F#109& ()-!| F#109& ()-!"x"?C 1!
10ZI F#109& ()-!1 F#L109& ()-!#l F#L109& ()-!1 F#109& ()-!#l F#L109& ()-!"# NO Kkl } »
FC 1! 10Z#l F#109& ()-!1 F#L109%& ()-!#l F#109%& ()-!1 F#109%& ()-!#l opg} ~zbCC 1!

10Z1 F#109%&' () - ! #| F#10%&' ().-! Ir 10%&;8!2, -1 #] F#lO%&;gél) -1 Igle%&i (?- ! V\/] >C 1!

107 F#109&: T -aneldesiCaygreriies ai B updo(muiationsyefogrresenteq ps Ralginignsity) Py A

FC 1! 10Z#irftéddiy&differehtdaha%8unt )of! paifrHdeASity( bifferdriéd 0 Rés(ils indi@tesd KT 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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2. A composition according to claim 1, wherein said composition is formulated for
transmucosal administration.

3. A composition according to claim 2, wherein the transmucosal administration delivers
10 fentanyl through the nasal mucosa.

4. A composition according to any of claims 2 to 3, wherein said administration comprises
delivery of one or more dosage units of about 10 to 500 pL, such as 10 to 200 plL,
preferably about 50 to 150 pL.
15
5. A composition according to any one of claims 1 to 4, wherein said composition is
formulated for nasal delivery of a dosage unit,
said unit dose comprising an equivalent to at least about 70 pg of fentanyl, such as 80,
90, or 100 pg, such as 125, 150, 200, 250, or 300 ng, such as at least 350, 400, 450, 500
20 png, such as 550, 600, 650, 700, 750, 800, 850, 900, or 950 ng, such as 1000, 1050, 1100,
1250, or 1300 pg, such as 1350, 1400, 1450, 1500 pg, such as 1550, 1600, 1650, 1700,
1750, 1800, 1850, 1900, or 1950 ng, such as a dosage unit equivalent to 2000 pg of
fentanyl.

25 6. A composition according to any one of claims 1 to 5, wherein said composition is
formulated for transmucosal delivery of a dosage unit equivalent to about 70 to 2000 pg of
fentanyl, such as 70 to 1800 pg, preferably 70 to 1500 pg, such as 70 to 1200 pg,
particularly preferably 70 to 1000 pg, more preferably 70 to 500 pg, most preferably
equivalent to 75 to 300 pg of fentanyl.

30
7. A composition according to any one of claims 2 to 6, wherein said administration
comprises delivery of not more than two dosage units.
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10 10. A composition according to any one of claims claim 1 to 9, wherein said fentanyl or
salts thereof is fentanyl citrate.

11. A composition according to any one of claims 1 to 10, wherein the solvent comprises
solvents selected from the group comprising isotonic saline, water, polyethylene glycol, or
15 combinations thereof.

12. A composition according to any one of claims 1 to 11 for the treatment, alleviation or
lessening of acute or breakthrough pain, such as benign acute pain episodes like angina
pectoris, colic/biliary pain, trauma, postoperative pain, dental pain, orofacial pain,

20 sympathetic pain syndrome, pancreatic pain, myocardial infarction pain, cancer pain, back
pain, pain during or after change of dressing and pre-operative anesthesia.

13. A composition according to any one of claims 2 to 12, wherein said administration has
a time-to-onset-of-action of less than 10 minutes, such as less than 9 minutes, preferably
25 less than 8 minutes.

14. A composition according to any one of claims 2 to 13, wherein said administration has
a duration-of-action maintained throughout a period of at least 30 minutes.

30 15. A composition according to any one of claims 2 to 14, wherein said administration has
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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30 30. A dosage unit according to any one of claims 20 to 29 for the treatment, alleviation or
lessening of acute or breakthrough pain, such as benign acute pain episodes like angina
pectoris, colic/biliary pain, trauma, postoperative pain, dental pain, orofacial pain,
sympathetic pain syndrome, pancreatic pain, myocardial infarction pain, cancer pain, back
pain, pain during or after change of dressing and pre-operative anesthesia.

35
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more preferably no less than 90% of intravenous administration.

35. A dosage unit according to any one of claims 21 to 34, wherein said administration
has a pain reduction score in the range of 2 to 7, such as 2, 3, 4, 5, 6, and 7, preferably
20 such as 3, 4, 5, and 6, as measured by PID upon delivery of no more than two dosage

units, preferably after delivery of one dosage unit.

36. A dosage unit according to any one of claims 21 to 35, wherein said administration of
the no more than two dosage units has a peak plasma concentration of no less than 5%

25 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 png, 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 pg.

30
37. 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 concentration equivalent to about 0.4 to 75 mg/mL
of fentanyl,

35 wherein the medicament is formulated for transmucosal administration.
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40. The use according to any one of claim 37 to 39, wherein the concentration is
equivalent to about at least 0.5 mg/mL fentanyl, such as 0.7 mg/mL, such as 0.75 mg/mL,
15 such as about 1 mg/mL, about 1.5, about 2, about 2.5, about 3, about 3.5, about 4, about

4.5, about 5, about 5.5, about 6, about 6.5, about 7, about 7.5, and about 8 mg/mL.

41. The use according to any one of claims 37 to 40, wherein said administration
comprises the delivery of a dosage unit of about 10 to 500 L, such as about 10 to 200
20 pl, preferably about 50 to 150 pL

42. The use according to any one of claims 37 to 41, wherein said administration
comprises the delivery of a dosage unit each equivalent to at least about 80 pg of
fentanyl, such as 90, or 100 ug, such as 125, 150, 200, 250, or 300 pug, such as at least

25 350, 400, 450, 500 png, such as 550, 600, 650, 700, 750, 800, 850, 900, or 950 ug, such
as 1000, 1050, 1100, 1250, or 1300 pg, such as 1350, 1400, 1450, 1500 ug, such as
1550, 1600, 1650, 1700, 1750, 1800, 1850, 1900, or 1950 pug, such as an equivalent to
about 2000 pg of fentanyl.

30 43. The use according to any one of claims 37 to 42, wherein said administration
comprises the delivery of a dosage unit each equivalent to about 70 to 2000 pg of
fentanyl, such as 70 to 1800 pg, preferably 70 to 1500 pg, such as 70 to 1200 pg,
particularly preferably 70 to 1000 pg, more preferably 70 to 500 pug, most preferably
equivalent to 75 to 300 pg of fentanyl.
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10%n (& ( )treShéntbaMeliation or lessening of acute or breakthrough pain, such as benign acute
10 pain episodes like angina pectoris, colic/biliary pain, trauma, postoperative pain, dental
pain, orofacial pain, sympathetic pain syndrome, pancreatic pain, myocardial infarction
pain, cancer pain, back pain, pain during or after change of dressing and pre-operative

anesthesia.

15 47. The use according to any one of claims 37 to 46, wherein said administration results
in a time-to-onset-of action of less than 10 minutes, such as less than 9 minutes,
preferably less than 8 minutes.

48. The use according to any one of claims 37 to 47, wherein said administration results
20 in a duration-of-action maintained throughout a period of at least 30 minutes.

49. The use according to any one of claims 37 to 48, wherein said 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

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

50. The use according to any one of claims 37 to 49, wherein administration of said
composition results in a bioavailability, as determined by its AUC, of no less than 50 or 60
or 75% that of intravenous administration, preferably no less than 80% of intravenous

30 administration, more preferably no less than 90% of intravenous administration

51. The use according to any one of claims 37 to 50, wherein said administration results

in a pain reduction score in the range of 2 to 7, such as 2, 3, 4, 5, 6, and 7, preferably

such as 3, 4, 5, and 6, as measured by PID upon delivery of no more than two dosage
35 units, preferably after delivery of one dosage unit.
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56. A method for treating, alleviating or lessening pain in an individual comprising the
20 administration of a pharmaceutical composition comprising fentanyl, or salts thereof, in a

dosage unit equivalent to at least 70 pg of fentanyl.

57. A method for treating, alleviating or lessening pain in an individual comprising the
administration of a pharmaceutical composition comprising fentanyl, or salts thereof,

25 wherein said composition has a concentration equivalent to about 0.4 to 75 mg/mL of
fentanyl.

58. The method according to any one of claims 56 to 57, wherein said administration is by
transmucosal delivery.

30
59. The method according to any of claims 56 to 58, wherein said transmucosal delivery is
by nasal administration of said composition.

60. The method according to any one of claims 56 to 59, wherein said administration

35 comprises the delivery of a dosage unit each equivalent to at least about 80 ug of
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62. The method according to any one of claims 56 to 61, wherein the composition has a
concentration equivalent to about 0.5 to 3 mg/mL of fentanyl, such as about 0.6 to 2
15 mg/mL, 0.7 to 3 mg/mL and 0.75 to 1 mg/mL of fentanyl.

63. The method according to any one of claims 56 to 61, wherein said administration
comprises the delivery of one or more dosage units of about 10 to 500 pL, such as about
10 to 200 pL, preferably about 50 to 150 pL.
20
64. The method according to any one of claims 56 to 63, wherein the pain is selected from
the group consisting of acute or breakthrough pain, such as benign acute pain episodes
like angina pectoris, colic/biliary pain, trauma, postoperative pain, dental pain, orofacial
pain, sympathetic pain syndrome, pancreatic pain, myocardial infarction pain, back pain,
25 cancer pain, pain during or after change of dressing and pre-operative pain.

65. The method according to any one of claims 56 to 64, wherein said treating, alleviating
or lessening of pain comprises the administration of not more than two dosage units.

30 66. The method according to any one of claims 56 to 65, wherein said administration
results in a time-to-onset-of-action of less than 10 minutes, such as less than 9 minutes,
preferably less than 8 minutes.

67. The method according to any one of claims 56 to 66, wherein said administration
35 results in a duration-of-action maintained throughout a period of at least 30 minutes.
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69. The method according to any one of claims 56 to 68, wherein administration of said
composition results in a bioavailability, as determined by its AUC, of no less than 50, 60,
75% that of intfravenous administration, preferably no less than 80% of intravenous
10 administration, more preferably no less than 90% of intravenous administration

70. The method according to any one of claims 56 to 69, wherein said administration

results in a pain reduction score in the range of 2to 7, such as 2, 3, 4, 5, 6, and 7,

preferably such as 3, 4, 5, and 6, as measured by PID upon delivery of no more than two
15 dosage units, preferably after delivery of one dosage unit.

71. The method according to any one of claims 56 to 70, wherein said administration of
the no more than two dosage units has a peak plasma concentration of no less than 5%
and no more than 75% of the peak plasma concentration obtained by intravenous

20 administration of said dosage unit(s), within the treatment dosage range of from about 70
to 2000 ng, 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 pg.

25 72. The method according to any one of claims 56 to 72, wherein said administration
results in a Cpax, nasal / Cmax, iv ratio which decreases with increasing dosage units delivered
of equal amounts of fentanyl, within the treatment dosage range of from about 70 to 2000

Kg

30 73. The method according to any one of claims 56 to 72, wherein the individual further
receives an analgesic.

74. The method according to any one of claims 56 to 73, wherein the analgesic is
fentanyl, or salts thereof.
35
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