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The shiect-matter of the preseat invention 15 2 pharmaenticat § formudation contabing nathughine and
the nee thereot for the treatmend of pain.

Pady ia 3 very coraoon disorder and is oue of the symptoms that b west frequently gives therapentic
frestimant.

Millisns of fndividuale suffer continualiy Fom recwrrent pain without recsiving treatment that is fully
satisfantory o terme of Improvenent is syrapioms,

Maorphine derivatives have bean widely used in the past tn treat pain and theiy use has been whehmtially
iroragsed over the lasi ten yoars.

Nalbuphine is o semi-syothetic oplate derivative of receptor weagonist and repeptor j-anisgonist type,
belonging 1o the phenanthrene series. This melecsle s classified by WHO under Schedude A, Bis saaigesie
astivity is sgivalent to that of morphine and ten times greater than the activity of pentazocive.

it iy slep ased for maesthesia, Hs other advantage les in the Tower incidenos of tespivatory deprassion
and nddivtion compared with osther opiate devivatives.

With the fellowing propesties nalbupbine iy effectivedy an idead analgasic: quick-acting, fntense action,

soavee fohihitor effect on the cavdiovascalar system and respiratory systeny, and oo addotagenic eifect.

Hewever, while nalbapides i well absorbed via intravenous voute (1Y), ab bsorption via oral route is low
and varkdble owing to strong fost-pass metebolinmg B the fver. Therefors the forms of natbuphine nurvently
marketed are wtended for parentsl, Intramuscular vr rectal route W ith the shortcomings and adverse effects

assnciated with these voutes of administeation.

Various pharmacsutics] compositions contabuing salbuphine have been prev onsly vesearched snd
desertbed,

trtemational application WO E2/03768 deseribes a nasal form consisting of 2 solation, & suspenaton o
an vintment. No mention is made of an oral fonn,

tuternational applications WO 980951 amd WO 00724386 deseribe tranadermal patches of active
ingrediont and notably nalbuphine bydrochloride.

Patent US 6,680,067 concerra 2 contradied release GR pharmaceutical composition, i the form of an
oify suspensing, somprising an analgesic compound which is natbuphine bobase oy sakt form, s mixture with

ail for injection. This conposition s chavasterized | iy that i comprises micrepsrtivles in the oif suspension, the
particle sixe being less than 190 po, obtsined ustng an ulos bigh energy mixer atfowing particles amutler than
100 microns 1o size to be obtained.

The Russian patent R 02/254852 deseribes a splution of natbuphine fvdsncidoride for injection

International application W 2007/023008 concems sustafoed release formulstions of nelbuphios v of
oue of the phanmaceativally acceptable salts thereot, intended for adninisteation vin cral voute | this applioation
desoribes compositions comprising nesibs;gphisﬁe ov @ salt thereof and a sustained velease delivery system, said
systern comprising at least one hydrophilic compound, at least one crose-linking agent and at Jewst one
pharmasentical dilusnt, or at least one hydrophilic compound, at least one cross-inking agent, at Jeast e
rharnacentical dilocat and af feast ove cationic cross-Haking agent different froay the et oross-hinking agent ot
at Yeast one hydrophilic compound, at least one vationie crose-Baking agent and at lonst one phurnssentical
dibuent.

3

Shuilacly, internations! application. WO 2005127683 concerns essentially sustained release formulations
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of nathuphive o a phormaceutically aoceptable salt thereod, ntended for administation via oral route.
Additionally, prier art comprises LS Patent 4,388,158,

Cne of the objechy of the inventjon presented hereint B8 o provide clinicians with an oral form of
nabulphine having swilt astion close to that of the IV form and that Is suifickatly stong

There effectively does not exist say amediate, oral fommud ation ot the prosent thme sines i has beea
cbserved Shat the immediate formalations tested up antll now showed fow bioavailabil Hy due to the bolua effect

whick Sauses saturation of the Hver enzyme gystem {eytochenme p 458}, which accounts For the reason wihy
imtensive research is focaxing rather more ow developing a susiained refease foron

Another difficudty with the use of ax onal form of nelbuphine Hes w the particutarly unpleasant intense
taste of the active ingrodiont, which prevents divest use thereof in a solution. This assumes the nead to mask the
saste with useal palenic antefacts (Raveuring or coating} which are detrimental to the hnmediate releasy of the
active ingredicnt,

Ressared has thersfice tumed more owards sustained releass formulations,

The objective of the presert Tnvention i 1o provide & a wovel, solid, oral pharosceuticad Tornmdation
comprising nalbepbine which allews rapid selabiiization s Bloavailability that is eguivaient fo those of x
solate form of natbuphine,

The prosent inventfon therefore onceme av immediate release, oval pharmsceotical formdation
comprising natbuphine or & pharmacentically accepiable saly therend and st least vne hydrophitic gramidation
earvier, one hydrophific biwder amd noe labricant,

By « hydrophilic » iy meant any subsiznce solable pe dispersible fn water or in & polay solvent.

The pharnacentical formulation aecording to the invention only contains nalbuphine @ ane of s
plarmncatically aceeptable salts ax an active ingredient, preforably nalbuphine hydrochloride,

The pressnt invention follows from the wnexpeoted Hnding by the inventors that an weal, pharmasentical
femulation having immediate velease, sanprising natbupbine and at jeast one hrvdrophific granutation vartier,
ave hydrophilic hinder and one lulwicant, allows good solubility to be ubtained and hence bosvailahility that fs
cquivatent to that of & solution of naibuphine for ajection, adminiserad orally. The formutation of the ventin
theredore has ¢ v in the treatment of pain that is equivaleat to that of » formulation for pjection and allows
the Immetiste volouse Qi“"i};za active ingrecdiont for swift treasment of pain.

The present fnvestion iherefore desstibes s aral, irmediste reeass formulation of nalbuphine sllowing
i vive teaulis to he ofsinined that are cevparable with those of a walbuphite formulation for injection in w
sofntion that s adminbstered weally.

The cxpression phanmaccstical formulation « with . imimediate relesse v camprises aft phanmaceutical
foromsdations whose rate of releass and absorpting fs not modified. b particular withowt noy sustatned reloace
offect through any galenic manipulativn. fy the presond case, bommediate reloase is achioved through the use of wt
Yeast ons hydrophitic gramidation carvier, one hydrophilic binder aad we tubricant, pharnwceutically acoeptable,
which do not substantially extend she release or absrption of the formulstion. The expression « lmmediate
solease v excludes the forandations adapted for so~calfed « sustained #, ¥ extended » or woontrolied relcase w
Proforably, one Immediate relonse form i & foro i which the quantity of released substance i at leust 73 % in
forty-five minuies {« Goidancs for industry, dissolation testing of mmedinte release sulid dosage forms 1997,
FDA&, CDER )



2

“The Tormulation of the Invention dosy not contain any cross-finking agent capabie in the presencs of 3
hydrophilic compound, of forping @ marly which can be used for delayed refease of the active ingredient. By
crove-Hinking agent is meant howmpolysaccharides for example, cleding guar gums, focust bemn gums oF
eattonic cross-Rokiog sgents,

e formulation cun be charseterized by ite releane kinatics & wiro. Preferably, an immediate release
formulation secording to the fovension hag in vitro release kineties equal t or greater than 80% 45 pimtes.

The expression « nabbupbine of @ salt thereof » accordisg to the invention inchides nalbuphine,
sabulphine hydrochlonide/BICL the esters of aalbuphine and thelr phacmaccutivally socgpiable salta, thelr
complencs and derfvatives. Preferably, the nalbuphise of the wvention s in hydrochieride form

The term « pharmacentically acveptable » refates to molecnles and fornndations which do sot ndese sy
adwerse, atfergie or undesived reavtions when adnsinidersd 9 3 oxanraad, human i particea

The foonulation of e rvention comprises an hydropbilic gramulation carvier, aa hydrophitic binder and
% fubricant. Preferably the hydrophific granulation carrier, the hydrophilic binder and the lutricant sre chosen s
as 1o allow Mighly rapid solubliization of the sctive ngredient, permitting swilt teatment of patn. Proforentially
the kydrophilic granalation carler, the hydvophitic binder and the lubricand are selected soaxnot o modify the
selease of the wetive ingredisnt scomding o the changes in pH, which allows taking of the formulations
sosording to the evention, independent of Towd intakes which may caose change i the gastric phl

The foronsdations of the nvertion effectively lead tr near « flash » release of the active ingredisnt,

The esprossion « granulution carier» comprises sl the vompounds stlowing wanultion of the
phartiseenticad forraulation accurding to the fovention,

By « granulation », is meant all the proseesss aflowing particles of evystallized or amorphias powdey to

3 Converied 1 sl appregates of grouter ar fess reststanie and greater or legser preosity.

Preferably, the bydrophitic granafation carrier s shusen fom the group sompn istog poiyols; for example
sansitol, sorbitol, waltitel or xyiitol, fectose, dicaichem phosphate, 8 carbonate «g ondoluny, pofassiom,
magresiore or sodinm cyrbovate, & glovonate, @ siica derfvative ©.p.a sificste such as magneshny alaminium
siticate  (NeusiSin® UFLD), sopar wryatals, starch devivatbves, saccharose, polyvid pyorolidons (PYPY ar a
derivative thercof, a derivative of celluluse o.g. methylvellalose, hydroxypropyl methylcelulose o gavhoxys
methylcethuless, polyethylsns glysot or one of its derivatives aloge ot it a suxiure.

Further proforably, the hydrophilic granlation carvier of the dnvention iv chosen from among rannitol,
polyvinyl pyreolidone or a derivative therenf, s polyel, lastoge, & cellolose devivative e.g. owthyloelhedess,
hvdroxvprops! methylceliolose or cwrhoxymethylkelinlose, polysthylene syl or a derdvative thereof and 3
silipa derivative,

In one profevred smbadiment, e granufetion carrier s pamnitel.

The exprossion «at lsast ane granulation sarrier » fndicates that the pharsaceutiond formulation of the
favention may cuprise one, two, thres or more different granulation carriers

The formulation of the hrventicn may slse nomprise at least vne hydrophilic biader. The binder of the
Hwention can be chosen from among gums €. gum avablc o tragacanth gurs, gelatin, starches, maltodexirtng,

solyethylene givesl g BRG 4000 or 5006, FVP o g derivative telreof, solutions of sunchavoss, ghwose or

sarbifol, 2 p{simi. tavtose, carbomers,

a ceflulose derivative e.g. methylestiufoss, Tydroxypropy! msthyicelivlose ars sarhosyinethviceiialose
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Preferably, the binder §s chosen from the group comprising FVF ara x shevivative thereof, a polyed, lactoss,
a cellukes derivative sg rocthyloctlulose, hydmxypropyl methyloeilulose of carbeyyresthyviceilulose,
polvethylene ghyool or @ derfvative thereot, gums e.g. guim avabic and tragacanth, and carbomers

Puriher preforably, the hinder of the invention is PVE.

The exprossion « af feast one hydrophilic blader » lndicates that the pharmaseatical fenwlation of the

.

nvention nray comprise ang, twe, three or move different binslers.

The formalation alse comprises at least one lubricant. The lubrivant sesording to the ventbm iy e

setected from silicon dicxide, magnesium stearate, colloldal anhydrous silien, sodium stearytumarate o talcany,

The expression « # feast one Jubricant » indicates that the phavmacsutios! formulation acourding to the
vention may comprise one, o, three of more different Jubricants, The lubricant(s) wre selected so that they
do not have any ifhience on e kinetios ofthe release of the active by aredieni(ss.

In one preferred cotbodiment, de fommtation comprises three difforent febricunts.

The formulation of the tovention may contain other sompourds sech ay at least one sxoiplont for
exampie. Proferably, the sxsipiont whick may be used in the formolations of e vention fs chosen from
among Havouriog agents or Lke-maeking agents, swestsners, colouring szeniy sad disintegrating agents such
as poiyvinyipgreolidone. The flavouring and taste masking agents ve particularty desioable in the formulations
of the fnvention 1o remove or atiennste the snplessant taste of natbuphine.

By « Savouring agent » is maant any substapce gsed in the pharpmeestical indusiry intended to be added
to Tormulations 1o modify or nask the taste or sreell thereof, Sweeteners may also be ysad that wre natwral @
synthetis peoducts having 2 cwest taste, Prefevably, pharmaceutically acceptable swesteners are used such as
sugar substitates (polyol devivatives, natwral devivativey, stevia, ot} and intonst swesleners {(sparam
vyelamate, sacohann e1c.).

The foronstation of fhe invention may further ooniain at feast one Bhn-forming agent it partieular & foem

a cohasive scating to increase the stability of the formuly or o mask e o, Proferabdy, the fifovfornding

X
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agerd i chosen fomt among callufose derfvatives, HPMC p@isse&h:viem& glvend derivatives, polyvingt

pyrrolidons derivatives, waxes, acrylic dereativey {for example Eadragh® L, RL, 8) and varbomers. The filie
forming xgeat is move partoudacly selocted so as o wask the taste while nit acting on the release Kinetics of the
active ingredient(s). The Blm-forming agent is preforably hydrophilie.

The fornudation according to the invention represents 8 particalar conthbination of pxoiplents with which
an orad release farm with & « Sash effect » roay be obtained. This  « Dash effect » refease allows very fast
release of flie sotive grediont(s), Indeed, with the fornudation according to the invention, the ampunt of reloas
substarcs 15 at Jeast 5% within Hheen minates. For a vorventional immediste release form, the amamt of
celeased subeinnes to af least 75% within forty-fhve minutes (v Ouidavce for fndustry, dissolution testing of
immedinte relcass solid doxage Torms 1997, FDA, UDER »}

Tn ane preferred embodiment, the formalation sevording 1o the lnvention fasther cramprises:

- a feant e dishdoprating agant)
s 2l heast ong sxciplent.

The formulation according to the invention wwy be completed by exeiplenty, or sxamnple by

SCMPEE ssion R f!t{ X 3



fn some prefoved embodiments, the pharmaseutical forpulation of the ipvention cemprises loss than
30% by waight of nalbuphine, proforably 4 to 30% by weight of nafuphine and further preferably 18 10 22% by
welght of nalbuphine refative ke the total weight of the Sremulation.

In some wefered embodiments, the pharmaceutical formulation scoarding o the vention comprises at
feant 45% by weight of hydropbilie granulation cander, preferably from 45 to 70% by weight, and still
praferably from $5 to 65% by waight of hydrophilic grarulation carler welative to the ttal weight of e
formudatian,

To swme preferred embodinents, e pharmaveatival formulation of the fovention comprises less than
19% by weight of hydrophilic nder, preferably fom 210 1% % By weight and still preferably from 4 1w 8% by
weight of binder relative (o the total weight of the franlation.

In some preforred swmbodiments, the pharmacsutios! formulation of the invention comprises fess than
1% By weight of lubricant, preferably fram €9 16 7% by weight and still preferably from 21 3% by wei_gifaﬁ of
Subelcsnt selative to the tote] weight of the formulation.

In one other preferved smbudiment of the hrvention, the formulation partioudarty cemprises

- froar 4 to 30% by welight of nalbuphbine,

«  fron 45 to 70% by weight of lactose

- from 2 ko 1050 by weight of PVF; and

- from 0.9 1o 9% by weight of ut lenst one lubricant, cotapletsd with exciplents.

The pharmacentical Srrmulation of the iavention is intendad for omd 1 sehvdnicteating,

The phararaceutical forawlation of the vention is in solid &em, The solid fovme of the hvention
panicularly comprise tablets, gravules, peliets, micro-granules, hard capsules, sof capaules, sublingual tablets,
tnzenges, pills, powders, sugar-coaind tabdets. Proforably the solid form of the tnvention s chosen from the
e {:empris%ng tablets, granuies, peliew, wmicro-granules, soft sapsules and lozenges. The forms of the
fornmmiation acowrding o the lvention itended 1o be ewallowed directly by the wey such as soft capaudes or
fakdets are ;uuwi 1y preferred. This adiministration mode ows sufficiendy fast ingastion of the foraulation
without the user suffering discomdon from the unpleasant tasie of natbuphine.

The technigues used to obtain the solid forrs of the feorulation accerding t the Jnvention muay sonsiat of
any oxethods knows w those shilled i 8 art o abiain formulativay dn solid for. In particulsr, Seae methnds
may be chosen Huan among the techuiques of wet aad dry gravalation, direct prossing, fuldized bed
granulation, filsrooating awd spray drving.

The forraclstion of the lnvention preferably allows good oaltuphine bilesvailabdlity. By « good

bionvailability », is meant thut @ sufficient praporting of natbaphine contzined in the formulation will effectively
ast i the hody compared with the sbsorbed quantity and will provide the desired therapeutic effect,

B one particular eorhodiment, the fnvention conosmms the pharmaceotical foroudation such ae defimed
above for use therent s medisingl product in the treatoent of pain, preferably i the feeatnient of por-chromis
pain.

The advantage of immediate-refease formufations sevording 1o the invention for said use is such that they

allvw ewilt tretment of pain, contrary 10 sustained refease formudations.
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Yo paine which can be treated with the pharmacentical formudations «f the wention may be dus foany

cause, Tor example pain senerated by opiloid addiction troatment, by canver, by autoimmune diacases, by

infections xad by rauma, eic,

Prefersbly the pain fresied with the formulation of the invention

3

iv generated by teatmend of opioid

addiction.

i ove pretf

we s 2 drog 1o the trestment of oploid addiction

farved owmbodiment, the fnvention concerns the pharmaceutical formulation as diefined above

DESCRIFTION OF THE FIGURES

Fig, § Hlusteates the diffovent dissofution profiles of nafbuphine versus pH.
Fig, 2 itlostrares the dissolved nalbupbine percentage versus tse for the forondation of Example §,

ascording to different operating vonditicns.

EXAMPLES

Example 4,

Exsmple It

sration of the pharmavestival kewg Istions in tablet form
compositions and mefiods to prepare 9 types of thrmelations {Fxample 1. Exaople 3, Example
Example §, Exanple 6, Example 7, Bxample 8, and Example 93 e described below:

34 wug tabias

Formula

Raw matertals Unit (g %
Nalbuphing/HCE 3500 RES
Povidons {PVP) 2420 378G
Mannitol (sranuletien carden) 34949 $4.58
Crospovidang 1281 284
Aohycirows colleidal sics 064 Z}:\L‘i{}‘
Sodinm stearyifumarate 330 59
Tale 204 8.3%
TOTAL H48.3 B0.80

This fermulation was obtained following the protovel below

waighing of raw materials {soatesy
ratving natbuphing, pueifisd svater and povidons (helix agitator
sotubitizing and complexing the mistues (GPCG3I fheidized hed, Wirater and peristaliic pump} |
coating manmitol with the mivturs and drving the seated maonitel to obtain granules;
LS00 and 400wy

seresning the granules (mesh stee 600y dizmerer, cacilating soreen, mosh of 630

ulricating the oranules by sdding tide (Broeka mixerand 8L cubic vesseln
33 £ & = &

mining and Jubricating the graales with mannitd, povidone, sraspovidone, auhpdrous colloidal
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aifice, sudivm steary Hismarate (Erwaka mixer and § L sulbic vesasth

obiaining tabdens fram the mivture BVIAC RP2UBE rotery press, 13 s diest

Example 2: 38 my toblets

Farmls

Raw asaterisie

Eleddt Gugl

Fatbuphine/HCE

R0

Tl

4.47

Anhydrows colloidabsihios 9.74 43
Avicel PH 200 {prasudation carier} 2337 1400
Tablettose 80 {gramulation carrier’ 7944 560

Povidone

et
o
(%23

Mugnosiun: stearate

=3
i

B0l -
N

GepiSitm LPO14 9.
Crospovidons 372 2235
6% Alcobol Surfhy Pharma ! £
Parified water i {
TOTAL 32035 100.5¢

This formudation wis shtained following the protors! belww

- weighing the raw materials (scales);

. riixiog the nathuphine, Bl and Tablettose® and Avis

» obiaining # hinder solution by mining povidens aud perified water;

~ spraving the binder solution on the first wmisture to obtadr 2 grasulate;

~ dryiny the obtained gramlate in sn afr Buidized bed;

« hbrivation by adding magnesiom stearate and anbydrous colloidal silics]

Xi., bemogenizstion and fnonipieation to the granulie

= divegt compression of te mibdwd
“ Preparstion of the film-couting sespension: Septiloe® LROTA and aloohiol;
- Fiim couting and then drving.

Example X 10 myp tablets

Foonalg

{ Raw materials

Eieadt forgd

%

i Nalbuphine/HC!

FELREES

1185 |

Avicel® PH2O0 {misrperystatiine celhdoss) (grannlation

oy

carr

SN

“H

1845 1




el 154 T
| Tablettose® 80 {agalomented a-lactosy monchydeate) {granglation o :
4484 §$3.28 ¢
oaerien}
Magnesinm stearate 9.39 P48
Asmdi® 200 {ailica) .38 Qb
PVP K30 388 4.38
Sepiftim LIPS 14 {cvating) T8 9.k
TOTAL 84.78 16609
This Kemudation was obtained following the protovet given below:
. weighing the raw materials {svalesh
- homogenizing e x cubie mixer (8 L) 5 minutes at 1 S0rpre, (Nalbuphine, Avicel® PH20G, tale,
Acrosii® 200, Toblettose® 58 and FVP K30}
~ hsbricating the mixture with magnestum stearste for | minute at 180rpm;
- compressing the mixture on Korsch squipment (GUGS, dinmeter i
- preparing the coating sclution vwith Sepitilm LPGI4 and purified water o8 & magnetic plats

~ agqueous costing of the vompressed mixtare on LAF GPCG 1,

Easmple 31 536 mg tabley

Formala
Ry maderials Euit (mg} %
Natbuphine/HO! S50 0,55
 Avieek® ph 200 imivrocrystalline ce s¢) (granelation cariery 119,35 47,53
| PYP L £2,58 BN
Ligetnse 55,30 2382
| ‘Mggr\%u wn siearate s 0,50
Flavoaring agent .04 3',,‘?%
Sepifitoy IR TT7 1,068 §444
T{}'I“Ai., 251,68 | FEHEREY

Thia emulatin was obtained fellowing the protocod given below:

~ weighing the raw materials (svalesh

- homogenizing on a cuble mixer (8 L), 5 minutes at 13pm {Nalbuphine, Avicel®, lastose, FVF L

sod Havouring aganth

- lolwicating the mixture with magnesheny stearate for 1 minwte at 15308 rpmy
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gompressing the miviurs on Sarseh (GBS, dlameter ¥
preparisy fe coating mixture with Sepitiim IR 777, purifisd water and favering agont v 3
magnetio plate;

agueons couting of the compressed mixury ot LAE QPCG L

Exsmple 4: 10 mg pellets

Forowsly

Raw materialke Eindt (o) %

Ma

thaphine/HOI BT ¥ 159

Taste masking sgent a2 2830

P

fes}

480 13871 ' JERO

Surglose pweetonet 18.54 3,68

Cacaoel favouring : 1284 X586
Neusihin DFL2 {granulstion carrier) : W00 3128

Povidene K30 {PVP) 3388 &40

Sepifile LPOIE ; 3258 g 649

Tale | 250 .50

TOTAL 502,53 160.00

This formulation was obtained following the protocel given below:

weighing the raw materils {scales);

dispersing PEG 400, nalbuphing, sicedose, taste masking agent, gnrantel flavouriag in cthanet
{agitator)

impregsating (mixer and pevistalifc punp) Neusiiin UFLZ with this nxixters, calibration (oscillating

pistory and drying (Fuidized bed dryer, top sprayingy;

adding PYR 30 and pwified water and grarvlating the mixbure ubtatred {(flubdized bed dryer, top

spraying vessel;
calibrating the peliets (oscitlatiog rotor and 30 jun meshy;
adding Sepititm LPIOS and water to vont the particles and drying {flutdized bad granulator, Wikster

vessel);

fubricating the coated particles with tafe {puble mixer).



Bxanaple S 30 mg tablets

Forowla

Raw materialy v iy Dmg) : P

Nathuphine : 3000 20,31

FYPR3G PR 6.63

Polyplasdone XL 352 238

HAovicel® PH2BG 138 176

Tablattoae® 88 9185 G316

Aerosii® 200 .14 £.10

Magnesion stearake ; 874 848

Sepifitm LPOTS 7.1 483

Purified water { §

TOTAL | 147.75 | 100.00

Thiv forreulstion was ablained following the proteec] bedmw:
- weighing the raw materisls (seales),
- mixing the nafbuphine, tale snd Tablettose® {graradlation carrier);
- obtaining a binder soluticn by mixing pusified water with PVF K38,
- spraying the binder solution on the first srixiwe to obtain a granulate;
- drying the ohiained mranuiate iy aw aiy Suidized bed;
- mixing Avicel®, Aerosii® and Polyplasdons
XL, homogenization asd incarparation 1o the granulate;
tatwication by adding magoesium stearare and anbydrons coffoidat siliea;
< gieset sonpresaion of the aixiure
- propansytion of the film-coating vespenaion Sepifilm® LPOI4 and purified water;

- File voating aad then drybag.

Example §: Comparative study of the disintegration time of the taldets with Tormulations having

different granvlations careior

Replacement of Tablettose 80 with ealoium glyesrophosphate



praalation cavrier was changed i fhis carnposition of conted tablets.

Costed tablets

Raw m&te:riaé%é £ mg 2 wg edbtained
Nalbuphine 73,978 30.863 28,859 3947
Taie 5880 FXE {355 3844
caloium glyeerophosphate ' 190,522 1913 61.520 921587

5% PUP K30 20358 9840 8586 S 867
Polyplasdons XL 8130 3,637 3625 1553
“Avicel ph 206 4067 1362 {313 1987

Sarasil 0 8,332 $.in8 $AGT 8,168

My stearate 1.834 §.788 $.528 8.740
Sepifie LF G4 14756 T.116 4,763 73133
1 Purified water 13272 - . -

TOTAL 309.690 4040 100.00 149 80

The anounts of taw materials are very close fo those of the compasition of Example S Osly the

The tablets seconding to the vomposition above and Whilets accurding 10 the vompovition of Example 3

aretestad

They ave sebject o constant stirring 8 @ mediom maintabed at 37, 9%

appavatus. Sumples wre taken, by means of a piston pamp and » sample colles

These saraples are then analyzed by HPLC.

The dissolution conditions are the folfowing:

- apparaig §

USH71 I~ {apparatuy with baskets}

~‘speed of retation: S0 rpm.

- dimsclation siediany HOIGIN

- volume: 580 ML

- Test sanpler a 360 mp tabled,

QT

208

{080 In & disselation

%, 18, 15, 20 aud 60 minutes.

The disintegration time for thess cvated iablets is greater than 8 frours 3G mine.

The disintegration Hme under the same sperating conditions for Example § #e tocated hetween 5 and 8

IRINBLES.

Exanpde T Study of dissnlution i medis with different pil

Diuring this stady, several pedin with diffe

The opersting conditions are identical with those used for the previous comparative study.

vent o were tested: HOTOIR, at pH 12, 4.5 and 8.8 (Fig

t i seen that the pH and the waters of the nwdiom have practivally w mfluenes on the dissolution

profiie of the femulation,




Example 8 SoheiBity of the formudations
The increase in bicavailability of the formwlations is estimated in relation t the dissclution of the
pharmscsatical forra.

An immedinie release form Is a form o which the gusotity of released aubstance te 2t Bowst T5% da Ratye

five mivates (s Ouidance for indusiry, dissolutinn testing of fouvedinte reloase solld dusage formy 1997,
FRACDER #). The dissobstion profiley of the different farmulations are obiained by dissoluticn Mossuremas,

For this puepose, dissolution equipment ¢ ainped with inpeliers s used. The formulations are sublested
2858 GBS 3

toy sondant agitation at 59 rpw in & vessel containing 300 il purified water & st held at 3T

Samples arg Saken at predetermined thoes, for 1 hoer and ther HPLEO anafyzed with wltraviplet detection

at 3 wavebhonpth of 283 o

Formulation of Example }

Thes {nun) : 5 3 15 30 43
8%
- Naibiuphine 88 | 96 47 97
- dissolation 3

Formulation of Example 3

Tiroe (odin) 3 3 15 36
%
. . Natbophine : 84 &3 &
dissplution :

Formuiation of Exemphe $

Thne {oun) 3 i i
- . Paibuphine , a7 : 29 98
- dissolution '

As shown by the results of thess experiments, the different formatlations wiesented ware specifically

developed to abtabn very fast dissclution Hnes, conforming to the definiion,

Example 9: Pharmacokinetic study

An open Phase {ivial, two arms, was conducted with the fullowing formudations:

~oral formhutativn of Bxample 1 (38 mg tabletsy

- intravenons form (V) of nalbuphine administered orally

A il was conducted comprising the aduinistration of 2 single dose 10 ¥ 8 fasting, healthy male
volunteers {4 volunteers per seny). Different parameters were measured: Tmax (time after which the masimen

guansity of fornmdation b dissolved), Comx {maxbaum quantity of disselved forpwlation) and ALUC




2

{eoncentration/time, srea under earve). The following pesilts wersoblalned:

Table 1 Tmas based oo mean valugs

Forratiation. | Tmax (b}
T

30 mg solid vral form of Example §

30 yop oral sohuetion (R comparison) BV foroy administered peray [ 875

W is avcertaingd that Tmax i shghtly time-shifted for the solid oral form acepeding to the irvention

compared with the Hquid sohition of natbephine.

Table 3: Pharmacokinetic perameters, avithmetic mean valve

Formulation Cimax - Tewmx(hyr | AHGH AUCHE
: {og/mly {ng'mb Ry | {aghlh)
- 30 mg solid sal forve of Example |78 s - 30.93 | 3808
30 mp oral solution  {for vomparisan} IV &34 0T { 33,66 3857
foro aduinistered por o8 | |

§ b ascettained that, astde foov the slight difference for Tmax, the pharmacokinetic parameters aw

coraparable for the solid form of fhe invention and for the aral solition.

Talle 3: Relative Bioavaiiability {hased on dose-nermalized, arithmetic mean valac)

Fovpudation 1 Coax ratic - AU vatio Al in ratic
30 mg solid oral form of Example | /30wy | .85 .94 {57

seadsohtion{for comparisand

Tabie 4: Phormacokinelic paraineters, geomiriv mean value
B + B

Formulation ' Crames tmyml} | AUCHngiml ) | AUCKR (aghad B}
30 mg solid oral form of Example 1 672 X622 31.86
30 mg oral selution (for companisony | 8.63 2972 A7

Talle %: Relative bloaveilability (based on dese-normalized geometric mean value}

Farnegdation Crnan ralio ALt ratin AR st
360wy sufid oral Torm of Bxample ¥/ P78 $.88 f a2

{30 my oval sobition {for Contparisen)

Thase data indicate that the tested oral forn shows bioavailability clese to that sbserved for the IV form
administered oraily: @ stight difference is observedd for Towax but the release obtained is very rapid and this s aet

detrimental to the dexived therapeutic effeet,



Exnpple 1§: Comparative study versus vefersace aral sobution

The data Fom the precading study were compared with date given in the hiblography, Based on the

Hrasnelty of the administered dose, the following values are sbiained:

Talde & Pharmacokinetic pyrametears(ariihnetic means— dove normaiized to W mgd

| Formuhation | Cmax {ng/ml) | AUCH{ng/ml"h} ADCE
| 1 (ng/mL*y)
30 g solid oral form of Exaaple § 7.5t 5663 3808
30 g oval sodution of ﬁai%upixiﬂé .88 o0 3425

Tahle T2 Relotive bioavailubility (hased on arithmetic mean valse ~ dose normatized te 30 mg)

| Forpmidation Comax tatie | ALUCE ratin AUCint ratto
30 mg solid oral form of Example 1/ 30 mg | 1S 3T D O N &

arsd solution (for contpsrison}

Table 8: Pharmacokinetic parimeters (geometric mean vahes — dose novmaliped 1o 30mg)

1 Forpuslation + Covax {ag/md) | AUC (agfml™hy AUCH (ag/al¥
30 mg Solid oral foem of Exaraple | 672 B FLEG
30 myg Oral solution of palbuphine 824 RS 3137

Takie ¥ Relative bloavailability (based on gepmetris mean value novmalived to 2 dose of 3 mg)

30 mg solid oral form of Example T/ 3mg | TR {093 jRikH

nead solution (for comparisnn)

On reasoning with gecmetric mesn values, the bivavailability stated for the oral solation of nxlbuphine &

soraparable with that abserved for the soiid foom.

Esample 11 : Comparative shudy versus oral referencs splution

fac

A secoud phase T study, with 3 singde aom, was conductest on the vral frvadativn of Example 2 (30 mg
fablets)

This study was completed by administering a single dose of 3¢ 1ox of nalbuphine to 2 male hegithy
woluntsers with empty stomachs. Different paranieters were prasuredy Tmax (e alter which the paimum
guantity of formufation s disselysd), Cman (maximum quantity of dissolved fornudation) sad AUC (area
tocated under the conpentration versus time curvel,

The oiwerved data wers compared with the data obtajned during the study of example § for e

intravenous form (1Y) of nalbuphine sdministered orally.



Formulation Cimax : Tmax - AUURE
{ng/mbi) {nghimb) {ngil M)

30 mg oval solid foom of Example 2 : 12.2 253 384

130 myg orad Bauid form (a3 2 comparisony 93 31 364

Here alse, the observed vahes are similar. Tt is poted that the values of Crogy and of AUC are close to

exch other. Tiax s shorter for the forpndation aceording to example 2.



EPI80STET

Szabadaimt igénypontoR

$. Azonnal folsrsbadale orslis gydgyszerkiszitmény 30 mg-os tableita forméban, amely tartalmasey 4
kovetkezdlet timend-bar kifsjenver

« 4,68 % natbuphine/HCY,

~ 54,38 % manait,

~ 37,8 % povidon,

- 2.9 krosepovidon,

6,10 % kolloiddlis vimentes suitictum-dioxid,

= (.50 % uéichum-saivarit-faranedt,

~ (.33 % daikuny

3 Azonnal folczabaduls ordlls pydayszerkdszitmény 38 mg-os tablette Jormdban, amedy turtaloas 2
Ktvetkezdher mepe-bay kifeferver

- 15,65 % nalbuphing HCE

- §8 % agyhonerall eolakidz-monehidrat { Tablettess ® 883,

- 14 % mikeokristdlyos celluldr (Avivel © FH200,

- 4,50 % povidon,

~ 335 0% krosapovidon,

~ 345 3% koloidalis vizmentes saificium-~-dioxid,

~ 345 % magndziunveaianat,

= 5,78 % talkum,

-8 %5 Sepifilm @ LPOIA

3 Azonnal folczabaduld ordls aydevszerkészitmény 10 mg-os tablettr Tormdban, aynely tartaloerss 2
Epwerkerdket imeee-ban Kifejenven

< 11,86 % nalbuphing/NCL

~ 5328 ¥4 suglomenalt a-lekdz-manchidedt (Tabletiose & ¥},

- 1843 % mikeokristdtyes celtuide (Avicel ® PHDH),

~ 4,56 Spovidon (PVE K38),

1,46 % szilicinm-dioxid {Acrosil ® 200}

<46 3% magndshun-satexnkt,

< 1,83 %% saibamy,

- 1% Sepifilm @ LPGIG.

4 Azonnal felszabaduld ovilis gydpyveeerkdaziimény 5D mg-os tabletie formiban, amely tatabvazza g
kbvetkexdket thmegda-han Kifgezve

- 20,55 % natbuphingHCL




or

« 2202 %% laktde,

< &7 5% % mikrokrssdbyos cethddr (Avicel ® PH2003,
- 4,9% % poviden {PVP CLY,

~,50 % magndeban-anteanit,

~ 3,98% fzeaitfeasy

- §,84% Sepifitm B IR 777,

2

5. Azonmal Telzabadilé ondls pyépyszerkészitmdsy 18 pg~os savmesds formdban, amely fartalmags 2
Kiwvothezdhet Wmegt-ban kifgjeave:

- 189 %% patbupldne’HCL

~ 2T 8B % p@iietiziéngdkcfi {PEG 468)

<2129 % magndsiorn-ahminiemeazilibal (Nousilia @ UFL2)

« AR % povidon K3,

- 9,50 %6 talhom,

- 365 % sakralde (Sdesdidszer),

« 20,20 %4 roavaiols frosfidsrer,

- 2,56 % karamell fzesftdsrer,

- 5,49 %% Sepifitm & LFQ 4,

&, Axerngl Bolazabadeld ordlls gydgyszerkészitmdny 30 myos tabletin formaban, aoely tartalmazea »

Kovethezdhe Wmepe-ban kifsiesve:
<2031 % nalbuphine/HCL
- £2,16 % agglomeralt o-lakidr-roonohidedt {Tablettose © 80,
- 5,03 % povidon (PVF K38
<28 % kroxepovidon (Pl s’pszzsdme XLy
« 1,76 %% o drokristdlyos seliunldz {Aviedd ® PH200Y,
<910 % seifichmediovd {Acrosit B 206},
DA% % magnszinm-satearit,
- 192 P saika

a1 % Sepififn: © LPDI4,

7. Azorne! felozabadeld oridis pydpyszerkészitmény, xezal jellemenve, oy a2 mepfeled ar 16 igeny-

pontok barmelyikének, dpiold figpdssg kezeldse dlwl kivilion Bidalom kezeldashen Wadnh atkalmazdsra,
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