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, FORMULATI ON The present invention relates to a controlled rel ease 0&“—
pr epar ag mal adm nistration. to processes for its preparati 0”/?899
to |tsammmmwmmnm In particul ar, the |nvent|on reI ates to a control

rel ease prepgiation conpr ASIREROLISGRALILASESQRMULATION |y  acceptabl e
salt thereof. Tramadol, which has the chem cal name

()-trans- 2_\[Fédl met hyl am no) met hyl ] - 1- (3- met hoxyphenyl ) cycl ohexanol, is an
oral |y acti Ve ppsisentdneentibyedates toGooronantlédreddase p:@b:ﬂ@ﬁ@h fbrr%p:ﬁra@ﬁ'ﬁrﬁﬂlsatloﬂ the
formof cap s..and supposi tories containin tramado or r_mre
particul arl 50 Pﬁ%e‘ﬁgsclfcﬁchﬁ BFePaféP‘ 13nd 1R 4Gamedea usermiar partculsr, ahtaumabirl]«m f or
nmany years feditedl&ea icBnirdlfedt feRateBabaraf, me&lﬁ e Suc
preparations, however, do not prog?delo % } F%elllgeraqs BiacgLically
tramadol . MMicEpiable saidhgreefe trammdol ' s Iong standl ng use, controlled
rel ease preparations for oral admnistration containing tramadol as active
i ngredi ent .have not even previously been described in the Iliterature. It

i s an obj ecTramiadohewpicke $i@1thel dheéiidal @Bme @ -+ IE (@hel: mlﬁ?)@ﬁertl%; L?d rel ease
t ramadol preparatlon suitable for at |east twelve-hour

t went y- f our Cnigghoyypheayhicyriohexnplris fn oralheadtive aipicid tanalgepai rConVEmlcmaBsent

i nvention t des trol |l ed rel ease preparation conprising

t r amadol or&zéap{]? %Egetg)t\ﬁ:scgll h?} gog'g‘ep BRI, roPsnéB‘eoSE'P?%“OBFSaICO“[aan

admi ni st r at iramadol Sof matzl rrgwdriveicehyidrechl drideas s SifvaBb & &ﬁ‘ﬁrﬁ&c%? @%?eo' for

use accordipng to the present invention are those conventiona nown in
the art suc{(]? JPYRER 8&5?“1 iaghe {reatmeatefapederatg do sevarrpain; o$uc$a:|r¢parat'bhe
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preparation according tO the present Invention Is
tramadol’s long-standing use, controlled release preparations for oral administration

containing tramadol as active ingredient have not even previously been described in the

literature.

It is an object of the present invention to provide an oral controlled release tramadol
preparation suitable for at least twelve-hourly (e.g. up to twenty-four hourly)

administration for the treatment of pain.

The present invention therefore provides a controlled release preparation comprising

tramadol or a pharmaceutically acceptable salt thereof for oral administration.

Suitable pharmaceutically acceptable salts of tramadol for use according to the present
invention are those conventionally known in the art such as pharmaceutically acceptable

acid addition salts. The hydrochlonde salt is particularly preferred.

A controlled release preparation according to the present invention is one that achieves
slow release of a drug over an extended period of time, thereby extending the duration
of drug action over that achieved by conventional delivery. Preferably such a

preparation maintains a drug concentration in the blood within the therapeutic range for

12 hours or more. -
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sl ow rel €ase of a drug over an extended period of time, thereby extending
the duration of drug action over that achieved by conventional delivery.
Preferably such-a preparation maintains a drug concentration in the bl ood
within the therapeutic range for 12 hours or nore. | TILILIT VIIL TILIT]
FEEE rrerrr vieer 1 1t *ACTIONY 2 The present inventors have found that
in order to allow for controlled rel ease 2ranmadol over at |east a twelve
hour period following oral admnistration, the in vitro release rate

preferably cbiepregamndiventors haveffolndbing dddermballol for asmeied rele8R38MadbABLE
1 TIME (H) %VRELETASED 1 O-i‘?? 2 0- ? 4 3-95 8 10-100 12 20-100 16
30-100 24 507130 %62 LVglye Ayt H&?ch UfoXfiPR Ar3) REPURISE LR, dRGEL VisIO Telense ¢ ed

for tui ce-a-dayplesitg cbassiaal B elibowing! £33% GAkAnARY ra3REATI ng to the

following %rate of tramadol released: 3 "TABLE

TABLE 1
TIME (H) % RELEASED
1 0-50
2 | 0-75
4 3-95
8 10-100
12 20-100
16 | 30-100
24 | | 50-100
36 >80

Another preferred preparation especially suited for twice-a-day dosing has an in vitro

release rate corresponding to the following % rate of tramadol released:

.



TIME (H % RELEASED 1 20-50 2 40-75 4 60-95 8 80-100 12 90-100 Yet
another preferred preparation particularly suited for once-a-day dosing has
an in-vitro release rate corresponding to the followng %rate of tranadol
rel eased: TABLE 3 TIME (H % RELEASED 1 0-50 2 0-75 4 10-95 8 35-100
12 55-100 16 70-100 24 > 90 A still further preferred preparation in
accordance wth the invention also partigularly suited for once-a-day
dosing has an in vitro reI ease rate correspondl ng to the following: %rate

of tramadol =656
TIME (H) % RELEASED
t ©20-50
2 4075
4 - 60.95
8 80-100
12 90-100

Yet another preferred preparation particularly suited for once-a-day dosing has an

in-vitro release rate corresponding to the following % rate of tramadol released:

TABLE 3
TIME (H) "% RELEASED
1 0-50
2 _ 0-75
4 10-95
8 | _ 35-100
12 55-100
16 70-100
24 >90

A still further preferred preparation in accordance with the invention also particularly
suited for once-a-day dosing has an in vitro release rate corresponding to the following

% rate of tramadol released.



2 0-40 4 3-55 8 10-65 12 20-75 16 30-88 24 50-100 36 > 80 More
preferably a preparation for once-a-day dosing has an in vitro release rate
substantially as follows; TABLE 5 TIME (H) % TRAMADOL RELEASED 1 10-30 2
17-37 4 27-47 8 40-60 12 49-69 16 57-77 5 Another preferred
dissolution rate in vitro upon rel ease of the controlled rel ease"
preparation for admnistration twice daily according to the invention, is
between 5 and 50% (by weight) tranmadol rdel eased after 1 hour, between 10

and 75% (by weight) tramadol released after 2 hours, between 20 and 95%

(by weight) (tramadol rel eased after ﬁ?ggﬁg between 40 and 100% (Dby
wei ght) trafmadol released after 8 hou t han 50%(by wei ght)
tramadol relfeased after_L2 nours, nore tham 70% (by wei gt
TIME (H) % RELEASED

1 0-30

2 0-40

4 3-55

8 10-65

12 _ 20-75

16 30-88

24 50-100

36 >80

More preferably a preparation for once-a-day dosing has an in vitro release rate

substantially as follows;

TABLE 5§
TIME (H) % TRAMADOL RELEASED
1 10-30 |
2 17-37
4 | 27-47
8 40-60
12 49-69
16 57-77




rel eased after 18 hours and nore than 80% (by wei ght) tramadol released
after 24 hours. Furthernore, it is preferred in the case of a controlled
rel ease.preparation for admnistration twice daily that after 8 hours
followi ng oral adm nistration between 70 and 95% (by wei ght) tranadol is
absorbed in vivo, between 77 and 97% (by weight) tramadol is absorbed
after 10 hours and between 80 and 100% (by weight) tramadol is absorbed
after 12 hours. A formulation in accordadce with the invention suitable for
tw ce-a-day dosin have . a.tmax af 1.5 to 8 hours, preferahly 2 to 7
hour s, andyé\ rs%rgf%reflng‘ﬁ?é&foéhﬁaée 15 VIO 14pan, frlcase LOfy %F rﬁﬂ“‘arf’pﬁf%; relgase
accordance \wrdpardtidd foNY¥@nini@mtisH kWP Rl AcofNAE RhE3YvedAsh, NY bERYeen MR 2
tmax in the range of 3 to 6 hours, preferably 4 to 5 hours and a W0 val ue
in the rang8%fbylweightdBamadolseleTsed gD Iphoumdetyeedelfl awvd 76 e (hyi wetghof t he

| asma profi % b.e. the durati whi. t he pl as
(F:)oncent Iroat i #r?glag%ﬂe?ee%é)ﬁ%gﬁ%r %Pgléﬁﬁegftévree? ﬁgr?"g(r}?;c%%}f Wé‘gﬁ‘&gﬂm&@%&?f% i on.
The par anet aftet 4 hogisebetiveenl40ynd i 0BRAN(by WeRhPQtahddeD rdéaséd Siter@RRIY &Hodat a
and represents the difference in tinme between the first (or only) upsl ope

crossi ng andham@0 P by waight) tiagmadelotgteasashefterr Pskung inaret then 70 (llwhp'le'tgﬁlt)l e.
rosstng. . . | t t :
speci 11 ed. - TrisSel ¥y I8 ER-PHRS LSIELAERGH! B! Geight “Bhadel e e T RE oo

at 100rpm i mo@@0OmM 0.1 N hydrochloric acid at 37C and using UV detection

at 270nm 6 The controlled rel ease preparati on according to the invention
preferably contains an analgesically effective anount of tranmadol or a

phar maceut | galh¥mRAGEERE 30! efeAkd in the case of a controlled release preparation for

administration twice daily that after 8 hours following oral administration between 70

and 95% (by weight) tramadol is absorbed in vivo, between 77 and 97% (by weight)

tramadol is absorbed after 10 hours and between 80 and 100% (by weight) tramadol

is absorbed after 12 hours.

A formulation in accordance with the invention suitable for twice-a-day dosing may
have a tmax of 1.5 to 8 hours, preferably 2 to 7 hours, and a Wy, value in the range
7 to 16 hours.

A formulation in accordance with the invention suitable for once-a-day dosing may
have a tmax in the range of 3 to 6 hours, preferably 4 to 5 hours and a W, value in

the range of 10 to 33 hours.

The W, parameter defines the width of the plasma profile at 50% Cmax, i.e. the
duration over which the plasma concentrations are equal to or greater than 50% of the
peak concentration. The parameter is determined by linear interpolation of the
observed data and represents the difference in time between the first (or only) upslope

crossing and the last (or only) downslope crossing in the plasma profile.

The in vitro release rates mentioned herein are, except where otherwise specified, those

obtained by measurement using the Ph. Eur. Paddle Method at 100rpm in 900ml 0.1
N hydrochloric acid at 37°C and using UV detection at 270nm.



t hereof, conveniently in the range of from50 to 800 ng, especially 100,
200, 300, 400 to 600 ng (cal culated as tranmadol hydrochl oride) per dosage
unit. The controlled rel ease preparation according to the invention may be
presented, for exanple, as granules, spheroids, pellets,

mul tiparticul ates, capsules, tablets, sachets, <controlled release
suspensions, or in any other suitable dosage formincorporating such
granul es, spheroids, pellets or multiparticulates. The active ingredient in
t he preparation accqrdi to the invention may suitably be incorporated in
bt e TG SOt ok AR Ry Hethe oY B LRI oAbl SanAS ol
over at | ea%hal?eii&@l'yVfom% REbhR o RAmAE6T SF a@ig)%‘naﬂllfb%t‘:u afl? r:ﬂ:%ﬁétgﬁlg' Lo

di ssolution rates and in vivo absorption rates tramadol “w thin the
ranges specithidreef, camvgnientlpirfherrangeyoftfiom Alite BAO ing, especially d00,200; 80@,a400

matrix. Alter ive ral  rel eas rices having a coating which
provi des fo?0 @@Q{%H‘l’é‘%‘ﬁgﬂa@% o‘??p{grogg ride) PSTSA%H WHE may be used.
Suitable materials for inclusion in a controlled release matri x include (a)
Hydrophillic or hydrophobic polymers, such as guns, cellul ose ethers,
acrylic r eéﬁhﬁscoarrallg‘f otledsn pleparating aegowskingies theGhvertimaempo by peesntetih éor
cellul ose ethers, _especjally alkylcellul oses ar referred. The

prepar ati on eﬁ%@”@oﬁ%@?ﬂ“@‘ﬁsi ffaﬁeﬁ%&%zﬂe *Se té%ni‘%?%{%d %W‘(%V%F’gwl?e%f one
or more hydicopRélidd elease s@{éﬁsma@ ifi aBP MR Eifitab{dosh}IRshl iH&&Roﬂaﬁﬂg sdhai n
(C8-C50, especially. Cl12-C40), substituted or unsubstituted ydr ocar bons,
such as f at tgyanadgsd sphereids.pedletsaironultipgitigalatey]l esters of fatty acids,

m neral and vegetable oils and waxes. Hydrocarbons having a nelting point
of 7 between 25 and 90C are preferred. O these |ong chain hydrocarbon

The active ingredient in the preparation according to the invention may suitably be
incorporated in a matrix. This may be any matrix that affords controlled release
tramadol over at least a twelve hour period and preferably that affords in-vitro

dissolution rates and in vivo absorption rates of tramadol within the ranges specified

above. Preferably the matrix is a controlled release matrix. Alternatively, normal
release matrices having a coating which provides for controlled release of the active

ingredient may be used.
Suitable materials for inclusion in a controlled release matrix include

(a) Hydrophillic or hydrophobic polymers, such as gums, cellulose ethers, acrylic
resins and protein derived materials. Of these polymers, the cellulose ethers,
especially alkylcelluloses are preferred. The preparation may conveniently
contain between 1% and 80% (by weight) of one or more hydrophillic or

hydrophobic polymers.

(b) Digestible, long chain (Cg-Cs,, especially C,,-C,,), substituted or unsubstituted
hydrocarbons, such as fatty acids, fatty alcohols, glyceryl esters of fatty acids,

mineral and vegetable oils and waxes. Hydrocarbons having a melting point of



materials, fatty (aliphatic) alcohols are preferred. The preparati on may
conveniently contain up to 60% (by weight) of at |east one digestible, |ong
chai n hydrocarbon. (c) Polyal kyl ene glycols. The preparation may suitably
contain up to 60% (by weight) of one or nore polyal kyl ene glycols. One
particularly suitable controlled rel ease matrix conprises one or nore

al kyl cel l ul oses and one or nore Cl2-C36 i phatic al cohols. The

al kylcellulose is preferably Cl-C6 al kyl cellul ose, especially ethyl

cellul ose. The caopty&dnl ed ifl 885€ 1Rr E%rgﬁ-;)%?ctﬁ&redwﬁl it'/l%fillt'l g}eﬁdiég%gg&f{son

- preferably contains from1 to 20% ( by especi al %
(by wei ght) of oreateralgpprfatyal(kphast) ulcobels. arehprefdrigahat The i’adre@iliﬁxliohml ag .
conveniently be | auryl cohol., nyri | ~al cohol or stearyl alcoho ut is
preferably cetyl CQP%%HW%IVO‘FO%P é‘pp‘roeg(i%a@lyyW%‘éF%ﬁfé’érl%St &he shgsstiblehdong
control | ed rel eas@aiprigRaéatbgyn suitably contains from5 to 30% (by weight)
of aliphatic alcohol, especially from10 to 25% (by weight) of aliphatic
al cohol . Optionally the controlled. release matrix nmay also contain ﬁt her
pharmaceutically ble ingredients which are nvent.ional in the
phar maceut i g%l arﬁoﬁgazﬁéﬁé%sgﬁa?lﬁue % PISPHBY PR dRds UIBPHuEaIngra U P8 Ry

ai ds, col ourant S,wd‘iglﬂyeﬂbﬁ@bﬁmo‘w?él@ﬁ&?l&hé glyRbls. adj usters, anti-adherents
and glidants, e.g. dibutyl sebacate, anmonium hydroxide, oleic acid and

colloidal silica. The controlled rel ease preparation according to the

i nvention C j ly. . fil oated using any filmcoating materi al

convent i ongl%l I}en%&éﬁy rr%{tlééﬁltei chn?rglﬁc%aé refgla%ef e?‘g'l’ﬂxy QTR oW 191 nfPeBat i ng
is used. Al tattylllulsesy and e Comninodd IGACT ehigaBac M&Malat iR Akereriipg (o the
invention may _conprise a nornal release matri x having a controlled rel ease

coating. Pr®ffembly Gie alkyl cellulose, especially ethyl cellulose.  The controlled release
' preparation according to the invention preferably contains from 1 to 20% (by weight),

especially from 2 to 15% (by weight) of one or more alkylcelluloses.

The aliphatic alcohol may conveniently be lauryl alcohol, myristyl alcohol or stearyl
alcohol but is preferably cetyl alcohol or more preferably cetostearyl alcohol. The
controlled release preparation suitably contains from 5 to 30% (by weight) of aliphatic

alcohol, especially from 10 to 25% (by weight) of aliphatic alcohol.

Optionally the controlled release matrix may also contain other pharmaceutically
acceptable ingredients which are conventional in the pharmaceutical art such as
diluents, lubricants, binders, granulating aids, colourants, flavourants, surfactants, pH

adjusters, anti-adherents and glidants, e.g. dibutyl sebacate, ammonium hydroxide,

oleic acid and colloidal silica.

The controlled release preparation according to the invention may conveniently be film
coated using any film coating material conventional in the pharmaceutical art.

Preferably an aqueous film coating is used.

Alternatively, the controlled release preparation according to the invention may
comprise a normal release matrix having a controlled release coating. Preferably the

preparation comprises film coated spheroids containing the active ingredient and a



preparation conprises filmcoated spheroids containing the active

I ngredient and a 8 spheronising agent. The spheroni sing agent nmay be any
sui tabl e pharmaceutically acceptable material which may be spheronised
together with the active ingredient to formspheroids. A preferred

spheroni sing agent is mcrocrystalline cellulose. The mcrocrystalline
cellulose used nmay suitably be, for example, Avicel PH 101 or Avicel PH
102 (Trade Marks, FMC Corporation). Optionally the spheroids may contain
ot her phar napkdibhisiaklagemccept abl e i ngredi ents conventional in the
pharmaceutical art such as binders, bul king agents and col ourants.

Sui tabl e binders include water soluble polyners, water soluble hydroxyal kyl

cel l ul. oses hydroxvpronpyl cel lul.ose or water insoluble polyners
(whi ch may ﬁg%g%%ﬁ?lé%gﬁgg% Nty |S‘é‘gab?%i?‘b15§‘éceb‘f18ﬂ9rﬁcf%@§b'§m? ra{i whighy | j ¢
pol ymers or neaypsy sphefonist@ togeuriplith th@b&WeQEéﬂeHieﬁtst%-fof%H!sf;l?e%ﬁs.b# %ﬂe?@re@gent S
include lactose. The spheroids are coated wth a material V\)ﬂl [ ermts
rel ease of SPRETARISING AZERgIS dBICEQFrystaltine;celveseol Thedmicrberystallin catjuleseissed

S0l ubl o webde AR IhE AL RR AL 18 o R L Tod P Bl e

Eudr agi t polGorpsration)r ade Mark) or water insoluble celluloses, particularly
et hyl cellul ose. Optionally, water sol uble polynmers such as
pol yvi nyl pyrrol i done or water soluble cellul oses such as

hydr oxypro pﬁﬁﬁhﬂ%ﬁﬁl g%ﬁgf’oaigﬁ g{ag iR )SYt(%[g Oﬁ%l‘rﬁfée“ﬂaﬂ?ﬁﬁ@%@% r%lagl%bge(rj@g ded.

Optional Iy ot'her ter gents su as polyso .
Al t er nat i vekynteneonk iy tieayhapmaconat € chroguch ab batders) O0Hpa ichtshddslqungh. he

drug | oaded , beads.coated with a materi al which permits control of the
r el g ase of 1SH§abjE§P\91§r5 include water soluble polymers, waterpsoluble hydroxyalkyl celluloses
such as hydroxypropylicellulose or water insoluble polymers (which may also contribute
controlled release properties) such as acrylic- polymers or copolymers for example

ethylcellulose. Suitable bulking agents include lactose.

The spheroids are coated with a material which permits release of the active ingredient
at a controlled rate in an aqueous medium. Suitable controlled release coating
méterials include water insoluble waxes and polymers such as polymethacrylates (for
example Eudragit polymers, Trade Mark) or water insoluble celluloses, particularly
ethylcellulose. Optionally, water soluble polymers such as polyvinylpyrrolidone or
water soluble celluloses such as hydroxypropylmethylcellulose or
hydroxypropyIcellulose may be included. Optionally other water soluble agents such

as polysorbate 80 may be added.

Alternatively the drug may be coated onto inert non-pareil beads and the drug loaded
beads coated with a material which permits control of the release of the active

ingredient into the aqueous medium.

In a further aspect the present invention provides a process for preparing a controlled
release preparation according to the present invention comprising incorporating
tramadol or a pharmaceutically acceptable salt thereof in a controlled release matrix,

for example by



i ngredient into the aqueous nmedium In a further aspect the present

i nvention provides a process for preparing a controlled release-
preparation according to the present invention conprising incorporating
tramadol or a pharmaceutically acceptable salt thereof in a controlled

rel ease matrix, for exanple by 9 (a) granulating a m xture conprising
tramadol or a pharmaceutically acceptable salt thereof and one or nore

al kyl cel lul oses, (b) m xing the al kyl cellul ose containing granules with one
or nore _ClZ(zEﬁ alg'rq)iumltiingamilx(cjm?pdl)mpriangl;mmhdcg;malglpyigl(rﬁa)‘fegdf@p%g)gce@mﬂ,le Slalt _
conpressing the granyl es, an il mcoatjng, i esired; or granul ati ng
a mxture conpri gieﬁ’@"%tarngrf"é‘ﬁdv poreAloHcHIMSEYL i cal |y acceptabl e salt

t hereof, |l actose and one or nore al kylcellul oses with one or nore Cl2-36

al i phatic al cohol; and, optionally, (e) shaping and conpressing the

granul es, af® fi lnxingahé alkylcefluldss toreaininglprandest winh loael of elcza sy, phipedtit i on
according to the jnyvention nma | so be prepared in the formof film coated
spheroi ds by (a)? Pg‘ﬁéﬁ %ﬁ‘fﬂ%“‘%ﬂ@ym xture conprising tramadol or a
pharmaceutically acceptable salt thereof and a spheronising agent; (b)
extruding the granul ated m xture to give an extrudate; (c) spheronising the
extrudate ufdil shdpiagantscempressingrthd; gramdes, (adj fimatoating t ifiéesipdieroni ds with a
filmcoat. One preferred formof unit dose formin accordance with the
invention conprises a capsule filled with controlled rel ease particles

essenti al | y (®0nmpigk4nuli@ing Aenikfirk ¥&mprising tramadol or a pharmaceutically acceptable salt
thereof, lactose and one or more alkylcelluloses with one or more C,, ;4

aliphatic alcohol; and, optionally,
(e) shaping and compressing the granules, and film coating, if desired.

The controlled release preparation according to the invention may also be prepared in

the form of film coated spheroids by

(a) granulating the mixture comprising tramadol or a pharmaceutically acceptable

salt thereof and a spheronising agent;
(b) extruding the granulated mixture to give an extrudate;
© spheronising the extrudate until spheroids are formed; and
(d) coating the spheroids with a film coat.

One preferred form of unit dose form in accordance with the invention comprises a
capsule filled with controlled release particles essentially comprising the active
ingredient, a hydrophobic fusible carrier or diluent and optionally é hydrophillic release
modifier. In particular, the controlled release particles are preferably prepared by a
process which comprises forming a mixture of dry active ingredient and fusible release

control materials followed by mechanically working the mixture in a high speed mixer



i ngredi ent, a hydrophobic fusible carrier or diluent and optionally a
hydrophillic release nodifier. In particular, the controlled rel ease
particles are preferably prepared by a process which conprises formng a
m'xture of dry active ingredient and fusible release control materials
foll owed by nmechanically working the m xture in a high speed m xer 10 wth
an energy input sufficient to nelt or sofden the fusible material whereby
it forms particles with the active ingredient. The resultant particles,
after cool i With agrenergy inpl suffigicrviednelbogsofenphe flistle mateaial nhefebsiiZ oringnge

fromO0. 1t n..preferabl . 2 2.0nmm An exanpl e according to the
i nvention i ga[glgfs%g&}llggtge Bgﬁl%wrléﬁ%&%?i ?ﬂg ﬁ?sﬁlgmté’ar‘?“é‘?s’@ﬁ@ CWHREr fiicpuitably
production etvelogagive Yartides Mehy HSiZ20rahp€ frofh B O ] . kt has
been found that, i% o;ﬂc?er nost readill yr.a F% achi evgﬁ??gﬂﬂ’eéf\e&%bgﬁ%ggg
char act er i sid&m( bde Kxampleiageotding torthg inveotiers isdiescritesiettlowalwehie) ist fuéable
conposi ti onf(;ro[hpg %%gcqgls&? é{l%lﬂloc} Qr rises two essential ingredients

ol or sa 9 i ;

nanely: (a) trana ereot n‘ﬂm(sb) hydr ophobi ¢ fusible carrier
or diluent; optionally together with (c) a rel ease control conponent
conprising a water-soluble fusible material or a particulate soluble or
i nsol ubl e oA WSINgr SUCh @rRjasAssingvechniqyE it has beaw ounduhat, tihatder meost cadily

anount of tyamdgl BLRS [ . e ble salt . .thereof jn th
conposi ti on{O?ray vgrgév# TN V\n&gge Cﬁiﬁj_rz#%g,?&%o(ggt 00¥Q apd {0, vigo as déﬁ%segy
wei ght t her eimfve) The compogiold Ge fpreidsted SHRUMD BERprided)wah@uéiliabengredients
hydr ophobi ¢ naterial such as a natural or synthetic wax or oil, for

exanpl e hydP%%lﬁat ed vegetable oil, hydrogenated castor oil,
m crocrystal | i ne wax, Beeswax, Carnauba wax or glyceryl nonostearate, and

(a) tramadol or salt thereof; and
(b) hydrophobic fusible carrier or diluent; optionally together with

©) a release control component comprising a water-soluble fusible material or a

particulate soluble or insoluble organic or inorganic material.

We have found that the total amount of tramadol or pharmaceutically acceptable salt
thereof in the composition may vary within wide limits, for example from 10 to 90%

by weight thereof.

The hydrophobic fusible component (b) should be a hydrophobic material such as a
natural or synthetic wax or oil, for example hydrogenated vegetable oil, hydrogenated
castor oil, microcrystalline wax, Beeswax, Carnauba wax or glyceryl monostearate, and

suitably has a melting point of from 35 to 140°C, preferably 45 to 110°C.

The release modifying component (c), when a water soluble fusible material, is
conveniently a polyethylene glycol and, when a particulate material, is conveniently a

pharmaceutically acceptable material such as dicalcium phosphate or lactose.



suitably has a nelting point of from35 to 140C, preferably 45 to 110C. The
rel.ease nodi fyi ng conponent (c), when a water soluble fusible material, is
conveniently a pol yethyl ene glycol and, when a particulate material, is
conveniently a pharmaceutically acceptable material such as dical cium
phosphate or |actose. 11 Another preferred process for the manufacture of
a formulation in accordance with the in¥kntion conprises (a) nmechanically
wor ki ng in hi.gh-speed m xer, a mxture of tramadol or a pharnmaceutically
accept abl e ?ﬂ%‘%‘ﬁr%??? PIRCSISOF Hiermamiaciurs of @i fermuation inraggerdapesbidh thesi bl e
~carrier or dhveafibh cBapkisg @ melting point from35 to 140C and optionally a
rel ease control conponent conprising a water soluble fusible material, or
a particulate soluble or insoluble organic or inorganic nmaterial at a
speed and e g)rgy ni1n'ﬂm' #Eyl ch FLI | ows thehcarri er or diluent to nelt or
soften, whéPeby TEIFYFHY XQEFGReat JUSh-PRAPd Ieri AGMUSWS eharamadelepr a

aggl onerates to @hygnicettidadll! aecehal seedSyrti capt i.nyj

mechani cal |y vvor% ng wth ogti O%ﬁb?jsﬁ%tu?rfh%mgﬂ%ﬁ ?%%1“ o%{al gwlﬂagtgcru(l:aet%’t age
of the carrier omydraphebic fugibly capier ondilhgnt hepiagtaimejtisg ppint frojn 3o POSESi bl y

b) one or nore tines.. This process s capable of giving a high yield (over
gog/() of particl esa“frfer%’pgo‘&ag'svﬁge&e%sf £8“"$‘acr‘? on ttcﬁ“}ﬁ’d@giar%(ate&ﬁ&f"B%rﬁuE‘Pleof
rel ease rate of tniAaemdobr @rpasi@ulatd beuBRTor iAdubIE SH Anid6r %Fédnﬁg Ber@Y al

e
sieved to elimnate any over-or undersized material then ormed 1nto the -

desired dosage umi¥Psehind energy pyt whichradlaps uhexcaroiar pndiduena ralmglsl axtsoften,

capsul es contai niwq_%r b}eit rf&%g e{geg(ljorgé}ﬁt%s of the active substance or by
conpression into abl et s ’

(b) breaking down the larger agglomerates to give controlled release seeds; and

(©) continuing mechanically working with optionally a further addition of low

percentage of the carrier or diluent.
(d) optionally repeating steps (c) and possibly (b) one or more times.

This process is capable.of giving a high yield (over 80%) of particles in a desired size

range, with a desired uniformity of release rate of tramadol or salt thereof.

The resulting particles may be sieved to eliminate any over-or undersized material then
~ formed into the desired dosage units by for example, encapsulation into hard gelatin

capsules containing the required dose of the active substance or by compression into

tablets.

In this fnethod in accordance with the invention preferaby all the tramadol or salt
thereof is added in step (a) together with a major portion of the-hydrophobic fusible
release control material used. Preferably the amount of fusible release control material
added in step (a) is between 10% and 90% w/w of the total amount of ingredients

added in the entire manufacturing operation, more preferably between 20% and
70% wiw.



Inthis nmethod in accordance with the invention preferaby all the tranadol
or salt. thereof is added in step (a) together with a major portion of the
hydr ophobi c fusible release control material used. Preferably the anount
of fusible release control naterial added in step (a) is between 10% and
90% w w of the total amount of ingredients added in the entire

manuf act uri ng operation, nore preferabl ylbetween 20% and 70% w w. 12 Stage
(a) of the process may be carried out in conventional high speed m xers
with a starthedakehtisl rreeess fmay| be ¢arred owt inecogventioal high speedaratxecnwith aor

cau val ent Satging sl 7 CEOFPSRRL Yalily 55 SRLaL SRSt e Ao

40C or above 1s achi eved an

granul ar t extixuee iswrobespal tintill acbesli i2RPerafirgabelt 14000 oraBOW islicBEWEd Qnd (e
powder in the case of non-aggregated ori gli nal material. Such material, in
t he case of r‘?%@”@n‘ﬁB‘&Fﬁéﬁﬂ‘é‘“&é‘s@PF%\é“d@BEﬂl BEXRER, Witkeparpplesizen cangdig from

g9 oner at espil £8mpa0 i Qobae BN ADCNBHSoBLLEA Wilhod HLSEEA Vo0

I
. 1
resi stance to crushing between e fi ngers. ge rates

are of an i maggidlain the zase shapeembelimppeadsadied Bdlewagdal QRERPHETarRE Eof
preferably allowed to cool. The tenperature to which it cools is not
critical anag%loF‘éWﬁ%sr‘é{P'ﬁﬁé‘PPﬁ copling below 4006 rhave sisustaral integréy Ind rg"fwam
conveni ent | 2R Hine Tt S Agle:e S e means,
which will g%?niﬁﬁﬁlgewgﬂglsh?;@%ﬁl s Y 2"&8‘*8?@ ucaetggxrr%éﬁ%r?é"%%mﬂowder
and smal | pawej sape apd @ppeaadicy. with a di aneter under 2mm It is currently
preferred to carry out the classification using a Jackson Crockatt

granul ator using a suitable sized nesh, or a Comi| with an appropriate

si zed screeiThe WBolaéeart O ERAIbIY B16W B, ar Hzeénlpéf.aﬁﬁe I§ W@ Bofshe

is not critical and a temperature in the range room temperature to 37°C may be

conveniently used.

The agglomerates are broken down by any suitable means, which will comminute
oversize agglomerates and produce a mixture of powder and small particles preferably
with a diameter under 2mm. It is currently preferred to carry out the classification
using a Jackson Crockatt granulator using a suitable sized mesh, or a Comil with an
appropriate sized screen. We have found that if too small a mesh size is used in the
aforementioned apparatus the agglomerates melting under the action of the beater or
impeller will clog the mesh and prevent further throughput of mixture, thus reducing

yield. A mesh size of 12 has been found adequate.

The classified material is returned to the high speed mixer and processing continued.
It is believed that this leads to cementation of the finer particles into particles of

uniform size range.

In one preferred form of the method of the invention processing of the classified
materials is continued, until the hydrophobic fusible materials used begin to soften/melt
and optionally additional hydrophobic fusible material is then added. Mixing is
continued until the mixture has been transformed into particles of the desired

predetermined size range.



af orenmenti oned apparatus the agglonerates nelting under the action of the
beater or inpeller will clog the nesh and prevent further throughput of

m xture, thus reducing yield. A nesh size of 12 has been found adequate.
The classified material is returned to the high speed m xer and processing
continued. It is believed that this | eads to cenentation of the finer
particles into particles of wuniformsizgsrange. In one preferred form of
the met hod of the invention processing of the classified materials is

continued, untdrter foeerisyclr oifurhi enekgls idpue iMB Ry idtSidmerh MEHi E[?:ed mixer
soften/ melt . and ?pti onal | y addi tional hydrophobic fusible terial I's then
added. M xi 'S RrEtCEH: P SUBRLY (A% §ast pafe ofribietanergyniis msemnoft mimswavenaergynt o
particles of the desired predeterm ned size range. 13 In order to ensure
uni formenergy input into the ingredients in the high speed mxer it is

preferred t Emugpmayaiisd maddlivesddt thafughhghe@nre@Y siidvh 4888 h@zﬁtiﬁ%}j‘ﬁ&@t"%\‘@ia
energy. Ene .may. al so be delivered through other neans such as by a
"ho | ackBt mirerimpel

heating j acK ¢hand,sBapper Biadest er and chopper bl ades. After the
particles have been formed they are cooled or allowed to cool, and may then
be sieved to renove any over or undersized material. The resulting

particl es neyftérehepenlictes havepemefotneddey urd telédordlRMedad¢6oMahd nfah@hen
invention in the form of e.&.et abl ets or capsules in manners known per se.

Ve have al s@r¥TNd PHETORRATY QYLLTKERiZ80 MatsHalmdol or a salt ther eof
produced by a nelt processing as described in application PCT/SE93/ 00225
and the process described and clained in our prior unpublished UK

appl i cat i on Ths. reg@ang 4Brticldsi ineyl berusa® to joepand dosag® Uditasn wetdrd@met Wigh plicoCcess

‘descri bed herein are a{ti cul ar | Y Fseful for .
invention 1n the torm of e.g. tablets or capsules in manners known per se.

We have also found that particles containing tramadol or a salt thereof produced by a
melt processing as described in application PCT/SE93/00225 and the process described
and claimed in our prior unpublished UK application No. 9324045.5 filed on 23
November 1993 as well as the process described herein are particularly useful for

processing into the form of tablets.

We have found that by suitable selection of the materials used in forming the particles
and in the tabletting and the proportions in which they are used, enables a significant
degree of control in the ultimate dissolution and release rates of the tramadol or salt

thereof from the compressed tablets.

Usually, to form a tablet in accordance with the invention, particles prepared as
described above will be admixed with tabletting excipients e.g. one or more of the
standard excipients such as diluents, lubricants, binding agents, flow aids,

disintegrating agents, surface active agents or water soluble polymeric materials.

Suitable diluents are e.g. microcrystalline cellulose, lactose and dicalcium phosphate.
Suitable lubricants are e.g. magnesium stearate and sodium stearyl fumarate.
Suitable binding agents are e.g. hydroxypropyl methyl cellulose, polyvidone and methyl

cellulose.



processing into the formof tablets. W have found that by suitable
sel.ecti.on of the materials used in formng the particles and in the
tabletting and the proportions in which they are used, enables a
significant degree of control in the ultimte dissolution and rel ease
rates of the tramadol or salt thereof fromthe conpressed tablets.
Usually, to forma tablet in accordance W4th the invention, particles
prepared as described above will be adm xed with tabletting excipients
e.g. one or Spisalie gfisintagratisg agents drex@iqhi, endisms slefthagycilitee otospoviddie fraint s,

bi ndi ng agents,_ flow aids di sintegrati ng agents, surface active agents or
wat er sol ublcfao.sﬁ%rﬂfﬁ%sﬁstggm'eri als. Suitable diluents are e.qg.

m crocryst alSuititde G@lfhdel RE0¢ atedP316%ENANB3E! SRk Eirbit: @b%@.@ﬁaiﬁm 1al§§/i1 tARke
| ubricants are e. g magnesi um st earate and sodi um steary umar at e.-

Sui t abl e bi SditgRje aids grectale eplloidad anhydseuspsilicaret hyl cel | ul ose, pol yvi done
d t hyl I . Sui t abl Sint ti t re star
Sodi um o1 ar ST R solible GULER i FEC ik B el Ar1Es Ta Beahed Kt o o

surface acticgeo.are Pol oxaner 188(r), polysorbate 80 and sodi um | auryl
sul fate. Suitable flow aids are talc colloidal anhydrous silica.. Suitable
wat er sol uble polyners are PEG with nol ecul ar weights in the range 1000 to

. q i.th t.he | i i cl
oroduced | n aanaenafed hApaatcl MR OT TR bR B BrasE i e

desired exciwithethe (iBentiod manbe mikedgr bleadedenith MelesiPddOORPERS), i€ally, Udfighg a
Y- Cone or bin-blender and the resulting m xture conpressed according to
convent i onalFORVERfianalinseredriss ct1@r BSing a NgCane o biathlendsr ard the resulting mixture

compressed according to conventional tabletting procedure using a suitable size
tabletting mould. Tablets can be produced using conventional tabletting machines, and
in the embodiments described below were produced on standard single punch F3

Manesty machine or Kilian RLE1S5 rotary tablet machine.

Generally speaking we find that even with such a highly water soluble active agent as
tramadol or salt thereof tablets formed by compression according to standard methods
give very low release rates of the active ingredient e.g. corresponding to release over
a period of greater than 24 hours, say more than 36. We have found that the release
profile can be adjusted in a number of ways. For instance a higher loading of the drug
will be associated with increased release rates; the use of larger proportions of the
water soluble fusible material in the particles or surface active agent in the tabletting
formulation will also be associated with a higher release rate of the active ingredient.
By controlling the relative amounts of these ingredients it is possible to adjust the

release profile of the tramadol or salt thereof.

In order that the invention may be well understood the following examples are given

by way of illustration only.



tabletting nmould. Tablets can be produced using conventional tabletting
machi nes, and in the enbodi nents descri bed bel ow were produced on standard
single punch F3 Manesty nachine or Kilian RLE15 rotary tabl et nmachine.
General |y speaking we find that even with such a highly water sol uble
active agent as tramadol or salt thereof tablets formed by conpression
according to standard nethods give verylgom/release rates of the active
ingredient e.g. corresponding to rel ease over a period of greater than 24
hour s, saylnxgm%mqn 36. W have found that the release profile can be
adjusted in a nunber of ways. For instance a higher |oading of the drug
w Il be associated with increased rel ease rates; the use of |arger

proportions of .the .water soluble fusible material in the particles or
surface act i@agleéﬁgﬁ‘f'% &nhet Wilofvéﬂﬁ &rﬁ“ﬁi’é'onf“éqrﬁﬂe&@fe&n will also be associated
with a higher release rate of the active ingredient ., Bpgontrolling the
relative amounts of these ingredients it is possible %o adj ust the release
profile of tFemadelndpdiocklpridalt thereof. In order tHAO the invention may be
wel | under st;o fol |l ow ng exanpl es are given by y of illustration
only. 15 Exléagrg Sg}% @51 ets having the following fo ﬁmaati on were prepared:

ng/ tabl et  TEdAyBEQ 0y SuELEHE? DSI% s,'b@i@?Lact ose Ph. Eys. 68.0 Ethylcellul ose
(Surel ease(r) 25%solids) 15 Purified Water Ph. Eur. 13.3 * Cetostearyl

Al cohol Ph. HugiiedjWatg Ph. Eur. 13.3*
Cetostearyl Alcohol Ph. Eur. 42.00
(Dehydag wax 0)
Magnesium Stearate Ph. Eur. 2.00
Purified Talc Ph. Eur. 3.00
230.00

* Removed during processing.

Tramadol hydrochloride (100mg) and lactose (68mg) were granulated, transferred to
a fluid bed granulator and sprayed with ethylcellulose (15mg) and water. The granules

were then dried at 60°C and passed through a Imm screen.

To the warmed tramadol containing granules was added molten cetostearyl alcohol
(42mg) and the whole was mixed thoroughly. The granules were allowed to cool and
sieved through a 1.6mm screen. Purified talc and magnesium stearate were added and

mixed with the granules. The granules were then compressed into tablets.

The tablets were coated with a film coat having the formulation given below.

mg/tablet
Hydropropylmethylcellulose 0.770
Ph. Eur. 15 cps (Methocel E15)
Hydroxypropylmethylcellulose . 3.87

(Ph. Eur. 5 cps (Methocel ES)
Opaspray M-1-7111B (33% solids) 2.57



(Dehydag wax 0) Magnesium Stearate Ph. Eur. 2.00 Purified Talc Ph. Eur.
3.00 230.00 * Renoved during processing. Tranmadol hydrochl oride (100ng)
and | actose (68ng) were granul ated, transferred to a fluid bed granul ator
and sprayed with ethylcellul ose (15ng) and water. The granules were then
dried at 60C and passed through a | mm screen. To the warned tranadol

contai ni ng granul es was added nolten cetostearyl alcohol (42ng) and the
whol e was m xed thoroughly. The granul eslere allowed to cool and sieved
t hrough a 1 ee Purified talc and magnesi um st earate were added and
mxed with t g;nét?yi‘?ﬂfl xcol400 GP¥Rul es were then comPri@¥sed into tabl ets.
The tabl etspﬁg,rffédcmag e wuih a filmcoat having theg fgprml ation given

bel ow. ng/tablet Hydropropyl nethylcellul ose 0.770 Eur. 15 cps

(Met hocel EPwyifiegWatey Phofput.net hyl cel | ul ose 3.87 (Fh.52Eur. 5 cps (Met hocel
E5) Opaspray M 1-7111B (33% solids) 2.57 16 Polyethylene glycol 400 USNF
0.520 Purified Talc Ph. Eur. 0.270 Purified Water Ph. Eur. 55.52* *

Rermove duri ROR&hOEECEHIMprocessing.

Example 2

Tablets having the following formulation were prepared:

mg/tablet
Tramadol hydrochloride 100.0
Lactose Ph. Eur. 58.0
Ethylcellulose USNF - 15.0
(Ethocel 45 CP)
Cetostearyl alcohol Ph. Eur. 52.0
(Dehydag wax O) '
Magnesium stearate Ph. Eur. ' 2.00

Purified talc Ph. Eur. | 3.00

A mixture of tramadol hydrochloride (100mg), lactose (58mg) and ethylcellulose
(15mg) was granulated whilst adding molten cetostearyl alcohol (52mg) and the whole
was mixed thoroughly. The granules were allowed to cool and sieved through a
1.6mm screen. Purified talc and magnesium stearate were added and mixed with the
granules. The granules were then compressed into tablets which were coated with a

film coat having the formulation given in Example 1.

Example 3

Film coated tablets were produced following the procedure described in Example 2 and

having the following formulation:



Exanpl e 2 Tablets having the follow ng fornulati on were prepared: ny/tabl et
Tramadol hydrochl oride 100.0 Lactose Ph. Eur. 58.0 Ethylcellul ose USNF
15.0 (Ethocel 45 CP) Cetostearyl alcohol Ph. Eur. 52.0 (Dehydag wax 0)
Magnesi um stearate Ph. Eur. 2.00 Purified talc Ph. Eur. 3.00 A m xture of
t amadol hydrochl oride (100ng), |actose (58ng) and ethylcel lul ose (15ng)
was granul ated whil st adding nolten cet oé?earyl al cohol (52ngy) and the

whol e was m xed thoroughly. The granules were allowed to cool and sieved
through a 1.6mm screen. Purified talc and nmagnesi ufgtablgtat e were added
and m xed WTrhmhd® hydrctAWrRie- The granul es were thepggggpressed into

tabl ets which were coated with a film coat having t?le' ornmul ation given in
Exanpl e 1. [bagiept Bh3ERrI m coated tabl ets were produ@edofol | owi ng the

procedure d r Y ample 2 and having the follagwi ng formulation: 17
ng/ t abl et rarrrdﬁ’g%ﬂ]yﬁ?g%é%r iEglé‘ 100. 00 Lactose Pﬁ?-%ﬂur. 70. 50

Cetostearyl alcohol Ph. Eur. 42.00
Magnesium stearate Ph. Eur. 2.00
Purified talc Ph. Eur. : 3.00

In_vitro dissolution studies
In vitro dissolution studies were conducted on tablets prepared as described above.

Results are given in Table 1.

TABLE 1
WT % TRAMADOL RELEASED
Time (h Example 1 Example 2* Example 3
1 39 35 43
2 52 47 60
4 67 62 84
8 82 78 97
12 90 86 -

* Measured on tablet core

In a trial involving 12 healthy volunteers the serum levels of tramadol following
administration of one tablet according to Example 2 was found to be as illustrated in

' Figure 1.



Hydr oxyet hyl cel | ul ose Ph. Eur. 12.50 Cetostearyl alcohol Ph. Eur. 42.00
Magnesi-um stearate Ph. Eur. 2.00 Purified talc Ph. Eur. 3.00 In vitro

di ssolution studies In vitro dissolution studies were conducted on tablets
prepared as. described above. Results are given in Table 1. TABLE 1 W %
TRAMADOL RELEASED Tinme (h) Exanple 1 Exanple 2* Exanple 3 1 39 35 43 2 52
47 60 4 67 62 84 8 82 78 97 12 90 86 l8* Measured on tablet core In a
trial involifgg]}§4hegléhy vol unteers the serumlevels of tranadol

fol |l ow ng ton of one tablet according to Exanple 2 was found to
be as illustrated in Figure 1. i 18 Exanple 4 and 5 Particles having the

fornmul ations given in Table Il below, were prepared by the steps of:
Particles having the formulations given in Table II below , were prepared by the steps
of:

1. Placing the ingredients (a) and (c¢) (total batch weight'0.7kg) in the bowl of a
10 litre capacity Collette Gral Mixer (or equivalent) equipped with variable

speed mixing and granulating blades;

ii. Mixing the ingredients at about 150-1000rpm whilst applying heat until the

contents of the bowl are agglomerated.

ii. Classifying the agglomerated material by passage through a Comil and/or

Jackson Crockatt to obtain controlled release seeds.

iv. Warming and mixing the classified material in the bowl of a 10 litre Collette
Gral, until uniform multiparticulates of the desired pre-determined size range

are formed in yield of greater than 80%. This takes approximately 5 minutes.

V. Discharging the multiparticulates from the mixer and sieving them to separate

out the multiparticulates collected between 0.5 and 2mm aperture sieves.

TABLE II

Example 4 5

(a) Tramadol HCI (Wt%) - | 50 75
(b) Hydrogenated Vegetable Oil (Wt%) 50 25

Example 6

Samples of the particles from Example 4 were blended with magnesium stearate and

purified talc using a Y-Cone or bin-blender. The blended mixture was then



.~ Placing the ingredients (é) and (c) (total batch weight 0.7kg) in the
bow of-a 10 litre capacity Collette Gal Mxer (or equival ent) equipped

with variable speed mxing and granul ating bl ades; ii. Mxing the
i ngredi ents at about 150-21000r pm whi |l st applying heat until the contents
of the bow are agglonerated. iii. Cassifying the aggl onerated material by

passage through a Com | and/or Jackson ©®ockatt to obtain controlled

rel ease seeds. iv. Warnming and m xing the classified nmaterial in the bow
of a 10 |itrcempod¢skest usng Eithdr, (1yridiA 6om,f @) Ul nirpar (3)c1d.etxe®. Safm 'fcbﬁsule
desired pre rmned size re forne |n yield of greater than 80%
This takes éﬁ?ﬂ §>JP?#gige?f§,aglq$§enmﬁ§§ apgsty. RAleYinggmagiungiqr §1vp tablate givinge s
fromthe m 0, 300 afd @ ar

col |l ected between 0.5 g%ﬁggfmf%ﬁagf?oig?{m s?{g\e/igégme?&gﬁeérq&%&%anp lﬁwﬁéae§(a)
Tr amadol HCOthg (glkgvisg 75 (b) Hydrogenated Vegetable O (W% 50 25
Exanpl e 6 Sanples of the particles from Exanple 4 were bl ended with

magnesi um st earate and purl fi ed taI c u5| ng a Y—Cone or bin-blender. The

" bl ended m x{fErewWas tie—t9 —conpre e STy o ther—C—t4—=6mna—_2 16 X

7mmor (3) 18.6 x 7.5mm capsul e shapEABI®IIIng on a single punch F3
Manesty tablletting nachine to give tablets giving 200, 300 and 400ng |pf
t ramadol HCY. 'I_'he i ngredi entflsAgEETdosage uni t| anount eqGiPapiiier f ol | ow jng:
INGREDIENT _
1 2 3
Tramadol Hcl 200 300 400
Hydrogenated Vegetable Qil 200 300 400
Sub Total 400 600 800
Purified Talc 12.63 18.95 25.26
Magnesium Stearate 8.42 12.63 | 16.84

The tablets were assessed by the dissolution using Ph. Eur. Paddle Method 100 rpm,
0.1 N HCI.

To assess the non-compressed particles the Ph Eur. Paddle was replaced by a modified
Ph Eur. Basket.

The results are shown in Table IV below;



TABLE 111 TABLET MEJ TABLET |INGREDIENT 1 2 3 Tramadol Hcl 200 300 400

Hydr ogenat ed Vegetable G| 200 300 400 Sub Total 400 600 800 Purified
Talc 12.63 18.95 25.26 WMagnesium Stearate 8.42 12.63 16.84 The tablets
wer e assessed by the dissolution using Ph. Eur. Paddle Method 100 rpm 0.1
N HC . To assess the non-conpressed particles the Ph Eur. Paddl e was

repl aced by a nodified Ph Eur. Basket. Jfe results are shown in Table IV
bel ow; 20 TABLE IV HCIJRS AFTER Particl es Tabl et 1 Tablet 2 Tablet 3 START

OF TEST % T 8=23=26——2F—3—%6=28=P5 25
4 82 32 28 48 6 89 40 35 35 89346AM_
| HOURS AFTER Particles Tablet 1 Tablet 2 Tablet 3
START OF TEST _
% TRAMADOL HCl RELEASED
1 54 16 15 15
2 68 _ 23 20 21
3 76 28 25 - 25
4 82 32 28 28
6 | 89 40 35 35
8 93 ' 46 41 40
10 96 50 45 45
12 98 55 49 49
16 100 63 : 57 5.6
20 ' NR 70 63 NR

These results confirm the effectiveness of the tabletting in reducing the release rate.

Example 7

Samples of the particles from Example 5 were then tabletted using a procedure similar

to Example 3 and the ingredients per unit dosage amounted to:



10 96 50 45 45 12 98 55 49 49 16 100 63 57 56 20 NR 70 63 NR These )
results confirmthe effectiveness of the tabletting in reducing the rel ease

rate.

tabl.etted using a procedure simlar
21 TABLE V TABLET M TABLET
200 300 400 Hydrogenated Vggetable G|

266.7 400 533 Purified Talc 7.63 11.44 15.25 Magne5| um St earate

unit dosage anmounted to:
Tramadol Hcl
Tot al

to Exanp

Exanpl e 7 Sanples of the particles from Exanple 5 were then
|l e 3 and the ingredients per

| NGREDI ENT 4 5
66.7 100 133 Sub

5.16 7.63 1.
rrultlpartlc
Were assessf

Ne tapl ets anda deplEc v

Iat es (each sarrpl e contai ﬂ'.lérﬂi_@f_@ng of tranmadol
described above

al so

ot T= bullm—mu

The re

are shown i f) Tabl e VI bel GABOBBLE VI HOJRS AFTER Reeifhpsriabl et 4

5 Tablet 6 |[START OF TEST ' .
INGREDIENT

4 5 6

Tramadol Hcl 200 300 400
Hydrogenated Vegetable Oil 66.7 100 133
Sub Total 266.7 400 533
Purified Talc 7.63 11.44 15.25
Magnesium Stearate | 5.16 7.63 10.17

The tablets and samples of non-compressed multiparticulates (each sample containing

-400mg of tramadol hydrochloridé) were assessed by the dissolution method also

described above. The results are shown in Table VI below;

TABLE VI
HOURS AFTER Particles Tablet 4 Tablet 5 Tablet 6
START OF TEST
% TRAMADOL HCl RELEASED
1 77 43 40 0
2 92 64 55 56
3 98 75 65 66
4 100 83 72 73
6 102 94 83 84
8 102 100 91 91
10 102 NR 96 97

hydr ochl or|j de)

lts
bl et



% TRAMADOL HCI RELEASED 1 77 43 40 42 2 92 64 55 56 3 98 75 .65 66 4 100
83 72 73 6 102 94 83 84 8 102 100 91 91 10 102 NR 96 97 22 .These
results-show that by increasing the |oading of the highly water sol uble
tramadol hydrochloride (75% w w irn this exanple conpared with 50% w w in
Exanple 6) a significantly faster release rate of the active ingredient
can be achieved. Exanple 8 Exanple 4 was2epeated but with the follow ng
formul ati on;_ Tramadol HC 200 ny/tabl et HY.drogtJenat_ed Vegetable G| 163.0
my/ t abl et THOCTRESTHS $heWnihat by, Hicrgagiae dhecloadiar @f ishechighly waterisobuhle rehadol
Exanple 6 w ; j . i.fi T . 5. bl et. nesi_um
Stearate 7. gghrr%ﬁ ?gglgce(? 5%\_?%29 BPel?ﬁ e\%%@g%eh%hﬁégg#préggggggggWd’é's%/’?q%ﬂgﬁ 6:)Jr‘il
Exanpl e 6 buignifsdangy fassermeleage Gaofide mative ipeadian cap e laghistagped pl ai n/ pl ain
punches. The resulting tablets were then assessed by the dissolution nethod
descri bed above. The results are shown in Table V.

Example 8

Example 4 was repeated but with the following formulation:

Tramadol HC1 200 mg/tablet
Hydrogenated Vegetable Oil 163.0 mg/tablet

The resulting multiparticulates were blended as described in Example 6 with the

following;
Purified Talc 11.5 mg/tablet
Magnesium Stearate 7.66 mg/tablet

The blend was then compressed as described in Example 6 but using

15mm x 6.5mm normal concave capsule shaped plain/plain punches.

The resulting tablets were then assessed by the dissolution method described above.

The results are shown in Table V.




23 HOURS AFTER START OF TEST % TRAMADOL HCI RELEASED 1 20 2 27 3 32 4
37 -6 44 8 50 10 55 12 60 16 67 20 73 24 77 1In a trial involving
five healthy mal e volunteers the plasma profile resulting fromsingle dose
adm ni strations of the above tablet are shown in Figure 2 in conparison to
the admnistration of a commercial preparation of Tramadol drops 100ny. 24
CLAI M5 A controlled rel ease preparation 28onpri sing tramdol or a
pharmaceutical ly acceptable salt thereof for oral adm nistration. 2. A

R B e e ndﬁ%éM%PpaeﬂClé*Eﬂg SRD ol ed
rel ease preparatiom as charmed—Tn uoum: 2—havRg—ar—A—vtro
di ssolutionjrate (neasured as herein defi ned) as set foth bel ow

2 27 |

3 _ 32

4 37

6 44

8 50

10 ' . 55

12 60

16 | 67

20 73

24 77

In a trial involving five healthy male volunteers the plasma profile resulting from single
dose administrations of the above tablet are shown in Figure 2 in comparison to the

administration of a commercial preparation of Tramadol drops 100mg.



TIME (H %RELEASED 1 0-50 2 0-75 4 3-95 8 10-100 12 20-100 16 30-100
24 50-100 36 > 80 4. A controlled release preparation as claimed in Caim
1 or 2,-having and in-vitro dissolution rate (nmeasured as herei ndefi ned)
as set forth below. TH' S SHEET HAS BEEN RI ; PLACED 25 TIME (H) % RELEASED
1 20-50 2 40-75 4 60-95 8 80-100 12 98-100 5. A controlled rel ease
‘preparation as clained in daiml or 2, having an in vitro dissolution rate
(measured as hereinbefore defined) as set forth below. TIME (H % RELEASED
1 0-50 _

CLAIMS

l. A controlled release preparation comprising tramadol or a pharmaceutically

acceptable salt thereof for oral administration.

2. A controlled release preparation as claimed in Claim 1 containing from 50 to

800mg of tramadol (calculated as tramadol hydrochloride).

3. A controlled release preparation as claimed in Claim 1 or 2, having an in vitro

dissolution rate (measured as herein defined) as set forth below:

TIME (H) % RELEASED

1 0-50
2 | | 0-75
4 3-95

8 10-100

12 _ 20-100

16 30-100

24 | 50-100
36 ' >80

4. A controlled release preparation as claimed in Claim 1 or 2, having and in-vitro

dissolution rate (measured as hereindefined) as set forth below:

THIS SHEET HAS BEEN
REPLACED

/"



2 0-75 4 10-95 8 35-100 12 55-100 16 70-100 24 > 90 6. A controlled
rel ease preparation as clained in CCaiml or 2, having an in-vitro

di ssolution rate (nmeasured as herein defined) as set forth below. TH'S

Si ~EET HAS BEEN REPLACED 26 TIME (H) % RELEASED 1 0-30 2 0-40 4 3-55 8
10-65 12 20-75 16 30-88 24 50-100 36 > 80 7. A solid, controlled

rel ease oral dosage formaccording to angsone of Clains 1 to 6 conprising
a therapeutically effective anount of tramadol or a salt thereof in a '

mat ri x adaptjed to provi ntrol T ed rgl ease of Lhe rranadol or satt
t hereof uporf oral adm Mon. % RELEASED
1 | 20-50
2 | 40-75
4 60-95
8 | 80-100
12 90-100
5. A controlled release preparation as claimed in Claim 1 or 2, having an in vitro

dissolution rate (measured as hereinbefore defined) as set forth below:

TIME (H) % RELEASED

1 _ 0-50

2 _ 0-75

4 10-95
8 ' 35-100
12 55-100
16 70-100
24 >90

6. A controlled release preparation as claimed in Claim 1 or 2, having an in-vitro

dissolution rate (measured as herein defined) as set forth below:

THIS SHEET HAS BEEN
REPLACED ,.




8. A dosage formaccording to any one of Claim7 characterised in that the
matri x ‘- Tonprises—a-controkted rel ease matrix conprising at | east one

al kyl, preferably Cl to C6 alkyl, cellulose, at |east one Cl2 to C36,
preferably Cl4 to C22, aliphatic aI cohol and, optionally at |east one

pol yal kyl gl ycol , preferably polyethylene glycol. 9. A dosage form
according to Claim8, characterised in tRat.the at | east one

al kylcellul ose is ethylcellulose. 10. A dosage formaccording to Caim8 or
9, characterfised in thaJr ﬁﬁ@osage form| contal ns figlEl 5]8 20% W W,
preferably 2 to 15% w w—g or nore a kyI cellu Dll, A dosjge
form according to any one of Crarnms 8 to O, ——character+sed—+n—that—the
al i phatic alffcohol conprised lauryl al cohol, nyristyl aD86hol,

st earyl al COI’S', oF ot ef-erabl y cet M| alcohaol or cetaost paryl al cohol 1P. A
process accqrding to any ope of Clains 8 fo 11, characphgg sed in that fhe
dosage formfcontains from5 to 30% w w of| aliphatic al cohol, preferabljy
from 10 to|25% w w of aliphatic alcohol.;13. A dosage _fﬁrm according fo
any one of (ains 1 to 6, in the formof film coated %3 eroi ds,

characterisgd 1n that the Spherord matri x| Conpri ses a meroni STy aggent ,
preferably nicrocrystalliné cellulose. 14, A dosage f %ccordl ng to gny
one of d ai pt—to—6—+rthe—fFormof—mtipartiecutates—whereln—the—matyi x

conprises ajhydrophobic fusdble carrier of diluent hao-Tg a nelting ppint
from35 to 140C and optionally a release [ control conponent conprisingja

wat er sol ublije fusible mateygal, or a partfculate 30-88
24 50-100
36 >80

7. A solid, controiled release oral dosage form according to any one of Claims 1

to 6 comprising a therapeutically effective amount of tramadol or a salt thereof
in a matrix adapted to provide a controlled release of the tramadol or salt

thereof upon oral administration.

8. A dosage form according to any one of Claim 7 characterised in that the matrix
comprises a controlled release matrix comprising at least one alkyl, preferably
C, to Cg alkyl, cellulose, at least one C,, to Cs,, preferably
C,s to Cy, aliphatic alcohol and, optionally at least one polyalkylglycol,
preferably polyethylene giycol.

9. A dosage form according to Claim 8, characterised in that the at least one.

alkylcellulose is ethylcellulose.

10. A dosage form according to Claim 8 or 9, characterised in that the dosage form
contains from 1 to 20% w/w, preferably 2 to 15% w/w of one or more

alkylcelluloses.

THIS SHEET HAS
BEEN
REPLACED




sol ubl émﬂ‘ubﬂ:e:etgaﬂic or inorganic material. 15. A dosage form
according to any one of Clains 1 to 6, which conprises a tablet forned by
conpressing a nultiparticulate according to Caim114. TH S SHEET HABN
REPLACED 1
: 27

11. A dosage form according to any one of Claims 8 to 10, characterised in that the
aliphatic alcohol comprises lauryl alcohol, myristyl alcohol, stearylalcohol, or

preferably cetyl alcohol or cetostearyl alcohol.

12. A process according to any one of Claims 8 to 11, characterised in that the
dosage form contains from 5 to 30% w/w of aliphatic alcohol, preferably from

10 to 25% w/w of aliphatic alcohol.

13. A dosage form according to any one of Claims 1 to 6, in the form of film
coated spheroids, characterised in that the spheroid matrix comprises a

spheronising agent, preferably microcrystalline cellulose.

14. A dosage form according to any one of Claim 1 to 6, in the form of
multiparticulates wherein the matrix comprises a hydrophobic fusible carrier or
diluent having a melting point from 35 to 140°C and optionally a release
control component comprising a water soluble fusible material, or a particulate

soluble or insoluble organic or inorganic material.

15. A dosage form according to any one of Claims 1 to 6, which comprises a tablet

formed by compressing a multiparticulate according to Claim 14.

THIS SHEET HAS BEEN
REPLACED




