Case 2:03-cv-00809-JAP-MCA Document 43 Filed 02/25/04 Page 1 of 26 PagelD: 14

Stephen R. Long (51 4501)

DRINKER BIDDLE & REATH LLP

500 Campus Drive

Florham Park, New Jersey 07932-1047

(973) 360-1100

Attorneys for Plaintiffs,

Fournier Industrie et Santé and Laboratoires Fournier S.A.

Anne M. Patterson (AP 3305)

RIKI'R, DANZIG, SCHERER, HYLAND & PERRETTILLP
Headquarters Plaza

One Speedwell Avenue

Morristown, New Jersey 07962-1981 it " G -
(973) 538-0800 EIVED
Attorneys for Plaintiff FEB 2 5 2004

Abbott Laboratories

AT o
1 8”0?—*-'-—"-.. M
LLAT WALDH LT

J’h-l-..-lu

ABBOTT LABORATORIES, an Illinois
corporation, FOURNIER INDUSTRIE ET
SANTE, a French corporation, and
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Plaintiffs Abbott Laboratories, Fournier Industric et Santé, and Laboratoircs lfournier

S.A., for their first amended complaint, allege against Defendant Par Pharmaceutical, Inc., as

follows:
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THE PARTIES

L. Plaintiff Abbott Laboratories ("Abbott") i1s a corporation organized under the laws
of the State of Illinois, having its headquarters and principal place of business at Abbott Park,
[hinois 60064.

2. Plaintiffs Fournier Industrie et Santé, formerly known as Fournier Tnnovation ct
Synergie, and Laboratoires Fourmier S.A. (collectively "Fournier") are French corporations
having their principal place of business at 42 Rue de Longvie, 21300 Chendve, France.

3. Defendant Par Pharmaccutical, Inc. ("Par") is a corporation organized and
existing under the laws of the State of New Jersey having its principal place of business at Onc
Ram Ridge Road, Spring Valley, NY 10977,

JURISDICTION AND VENUE

4. This Complaint is an action for patent infringernent arising under the patent laws
of the United States, Title 35, United States Code, §§ 1 et seq. This Court has jurisdiction over
the subject matter of this action pursuant to 28 U.5.C. § 1338(a).

5. Venue properly exists in this judicial district pursuant to 28 U.S.C. § 1391 and
§ 1400(b) in that Par is a Ncw Jersey corporation and therefore resides here.

6. This Court has personal jurisdiction over Par becausc it is a New Jerscy
corporalion and transacts business in New Jersey.

FACTUAL BACKGROUND

7. Fournier is the owner by assignment of U.S. Pateni No. 6,074,670, entitled
“Fenofibrate Pharmaceutical Composition Having lligh Bioavailability and Method for
Preparing It” (the ‘670 patent) (attached hereto as Exhibit 1) and U.5. Patent No. 6,277,405,

entitled “Fenofibrate Pharmaceutical Composition Having High Bioavailability and Method for

3393057.01
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Preparing It (the ‘405 patent)(attached hereto as Exhibit 2) (collectively referred to as the
“patents-1n-suit’”).

8. Abbott is the exclusive licensee of the patents-in-suit.

9. The ‘670 patent, which issued on June 13, 2000, claims, inter alia, a novel
immediate-releasc fenofibrate composition containing a hydrosoluble carrier, fenofibrate and a
hydrophilic polymer. The ‘670 patent expires on January 9, 2018,

10.  The “405 patent, which issued on August 21, 2001, claims a novel fenofibrate
composition that exhibits a particular dissolution profile. The '405 patent expires on January 9,
2018,

11.  Fenofibrate is uscful as a lipid and cholcsterol lowering agent for treatment of
adults with increased triglyceride levels.

2. Abbott has approval [rom the United States Food and Drug Administration
("FDA"™) to market fenofibrate tablets under the name TRICOR®.

13.  TRICOR® (fenofibrate) is included in the FDA’s list of "Approved Drug Products
With Therapeutic Equivalen.cc Evaluations" also known as the "Orange Book." Approved drugs
may be used as the basis of a later applicant's Abbreviated New Drug Application ("ANDA") to
obtain approval of the ANDA applicant's drug product under provisions of 21 U.5.C. § 355()).

14.  The FDA's "Orange Book" also lists patents associated with approved drugs. The
patents-in-suit are listed in the "Orange Book" in association with TRICOR® (fenofibrate).

15. Abbott and Fournicr received a letter from Par dated January 10, 2002, stating
that Par had filed an ANDA, designated as No. 76-520, requesting FDA approval to market a
gemeric version of Abbott's TRICOR® (fenofibrate) tablets in 54mg, 107mg and 160mg dosages

before the expiration of the patents-mn-suit.

3393057.01
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16. 35 U.B.C. §271(e)2) provides that the submission of an application under 21
U.8.C. § 355(j) for a drug claimed in a patent or for a drug usc claimed in a patent is an act of
infringement if the applicant secks FDA marketing approval effective prior to the expiration of
the patent. Par's submission of an ANDA for approval to scll fenofibrate tablets in 54mg, 107myg
and 160mg dosages prior to the expiration of the patents-in-suit comstitutes an act of
infringement of one or more ¢laims of the ‘670 and ‘405 patents under 35 U.5.C. § 271(e)(2). In
addition, Par’s generic version of TRICOR® (fcnofibrate) infringes onc or more claims of the
*670 and ‘405 patents. On information and belief, Par's infringement is willful and dcliberate.

7. Plaintiffs have no adequate remedy at law to redress Par’s infringement.

PRAYER FOR RELIEF
WHEREFORE, Plaintiffs pray for relief and judgment as follows:

(a)  a judgment that the ‘670 and ‘405 patents remain valid and cnforceable, and are
infringed under 35 U.S.C. § 271(e)(2) by Par's filing of its ANDA No. 76-520;

()  an order that the effective datc of the approval of ANDA No. 76-320 be
subsequent to the expiration dates of the “670 and *405 patents;

(c) an injunction prohibiting Par from commercially manufacturing, selling, using, or
importing the fenofibrate compositions claimed in the ‘670 and ‘405 patents or otherwise
infringing one or more claims of said patents;

(d) damages and/or other monetary relicef pursuant to 35 U.S.C. § 284 for any
commercial manufactire, use or sale of fenofibrate compositions falling within the scope of one
or more claims of the ‘670 or *405 patents by Par;

(e) a judgment that Par willfully infringed the '670 and ‘405 patents;

3393057.01
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() an award of Plaintiffs' interest, costs, reasonable attorneys’ fees and such other

relief as the Court deemns just and proper pursuant to 35 U.S.C. § 271(e)(4) and 35 U.S.C. § 285;

and,

(g) such other and further relicf as this Court may deem just and proper.

Date: February 13, 2004

RIKER, DANZIG, SCHERER, HYLAND
& PERRETTI LLP

By: HML A. [M‘
Anne M. Patterson (AP 3305

Headquarters Plaza
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CERTIFICATION PURSUANT TO I..Civ.R. 11.2

I hereby certify that, to the best o my knowledge, the within matter in controversy 1s not
the subject of any other action pending in any court or of a pending arbitration proceeding, not
arc any other actions or arbilration proceedings contemplated. Furthermore, T am not prescutly
aware of any other party who should be joined in this action.

RIKER, DANZIG, SCHERER, HYLAND &
PERRETTIIIP

Atlorneys for Plamtift
Abboil Taboratories

Date: February 13, 2004 By: S-
clly 8. Crawford

CERTIFICATION OF NON-ARBITRABILITY AND NON-MEDIATION

Pursuant to Local Civil Rule 201.1(d)(1), 1 hereby certify that this action is not subject to

compulsory arbitration or to mediation becausc this action secks injunctive rclief.

RIKER, DANZIG, SCHERER, HYLAND &
PERRETTILLP

Attorneys for Plaintiff

Abbott Laboratories

S.

Kellyms. Clawford

Date: Febrnary 13, 2004 By:

3393057.01
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FENOFIBRATE PHARMACEUTICAL
COMIOSITION HAVING HIGH
BIOAVAILABILITY AND METHOD IFFOR
PREPARING IT

BACKGROUNTY O THL INVENTION

The present inventon relates to g oovel pharmacentical
composilion having high bloavailabilily through improved
dissolution, and a method for preparing it. The invention
more particularly relatcs to a pharmaceutical composition
for admimstration by ocal route, containing an active ingre-
dient of poor aqueous solubility.

Numerous aclive ingredienls suffer from the disadvantage
of being poorly soluble in o squeous medium, thus having
an Insulficient dissolution profile and, consequently, poor
bicavailabilily within the organsm, tollowing oral admi-
istration. 'Ihe therapeutic dose required to be administered
must thus be mercased in order to obviate this disadvantage.
This particularly applies to numerous hypolipemiant gelive
ingredients, such as those belonging to the Qbrale [amily,

Fenolibrate is 8 well-known hypolipemiant from the fam-
ily of fibrates, which is commercially available in various
doses (100 and 300 mg for example Secalip®) but in a form

Jeading to pour bivavailability of the active inpredicnt.

Indced, duc 1o it poor hydroselubility, [enolibrate is poorly
absorbed in the digestive tract and conseqguently ils bioavail-
abilily is incomplete, imegular and olten varies from one
person to anolher.,

To improve the dissolution profile of fenofibrate and its
Tipavailability, thereby reducing the dose requiring to be
welministered, it wonld be useful to increase its dissolution so
that it could attain a level close to 100%.

Morcover, for patienl comiorl, il 15 advantageous 1o seek

a dosage form that only requires (he medicament (o be taken -

once daily while giving the same cffect as one adminislered
several (imes daily.

UP-A0330532 discloses a method for improving bio-
availahility of fenofibrate. 'This patent describes the cffect of
co-mictonizing fenofibrate with a surfaclant, for example
sodium laurylsulfate in order to improve fenofibrate solu-
bility and thereby increase ils bioavailability, This patent
teaches tha! co-micronizing [enofibrate with a solid surfac-
lant improves fenofibrate binavailability to a much greater
extenl than the improvement thal would be obtained either
by adding a surfactant, or through solely micronizing the
fenofibrate, or, yet again, through intimately mixing the
fenofibrate and surfactant, micronized separatcly. The dis-
solution method employed is the conventional rotating blade
technique (Buropean Pharmacopoeis): product dissalution
kinetics are measired in a fixed volume of the dissolution
medinm, agitated by means of a standardized device; a test
was alan carried out with an alternative technique to the
Europcan Pharmacopoeia, using the contimwous-llow ¢ell
mcthaod.

The process ol EP-A-0330532 leads tn a new dosage form
in which the active ingredient, co-micronized with a solid
surlactant, has improved fenofibrate dissolution, and thus
ncreased bioavailability, which makes it possible, for a
given level of effectiveness, to decrcasc the daily dose of the
medicament: respective 67 mg and 200 mg instcad of 100
mig and 3K} mg.

However, the preparation method in that patept is oot
completely satisfaclory masmuch ss 11 does pot lead to
complete binavailability of the active ingredicnt, and suffers
from several disadvantages. The technique of
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co-micronizing fenofibrate wilh & solid surfactant docs, it is
true, improve dissolution of the active ingredient, but this
dissolution romains, however, incomplete,

There is thus 4 need w improve {knofibrate binavaifability
in order o allain, ever very short periods of time, a level
close to 100% (or, in any case, better than the following
limits: 10% in 5 mioules, 209 in 10 minutes, 509% in 20
minules and 75% in 30 minutes in a medinm consisting of
1200 m] water to which 2% Polysarbate 80 is added, or of
1000 ml of water to which 0.025M sodium Tauryl sulfate
sodium is added, with a blade rotation speed of 75 rpm), and
this cven when dissolulion media having a low surfactant
content are uscd.

Applicant has found thar, sueprsingly, it is possible o
resotve this problem by a now mecthod for preparing a
pharmaceutical composition by spraying a suspension of the
active ingredient onto an incrt hydrosoluble camier. The
present invention also relates o pharmueceustical composi-
tions thus propared.

The use 1s already known of a polymer, such as polyvi-
nylpyrrolidane for peaducing tablets, in coneentrations of
the vrder of 0.5 to 5% by weight, at a2 maxtmum 10% by
weight. In this case, the polyvinylpyrrolidone is used as a
hinder. Similarly, the use of a polymer such #s hylroxym-
ethylpropylmcthyl ccllulose as a granuleiion hinder is
known. Thus, Buropean patent application 0,519,144 dis-
closes pellets of a poorly soluble substance, omcprazole,
oblained by spraying a dispersion or suspension of the active
inpredient in 4 solution containing said polymer onto inerl
pellets in a fuidized-bed granulator, However, here again,
the polymer (HPMC and 11PC) 15 only used as a granulstion
binder, in an smount of about 50% by weight, based on 1he
weight of the active ingredient, which, bearing in mind the
presence of the inert pellets of a large size (about 700 gam)
and the overall final weight leads to linal active ingredient
and polymer contents which are very low, of 1the arder of
barcly a fow percent based on the weight of the final covered
pellet, Finally, it will be noted that the size of the inert pollets
in this dovuments s {sirly large, which, in the casc of
{enolibrate, would lead o a final formulation having a
volume which is much too large for ready oral administra-
tom.

The use of polymer, such as polyvinylpyreolidone for
mamufacturing “solid dispersions” is also known, obtained
in general by co-prscipitation, co-fusion or liquid-phase
mixing {ollowed by drying, What we have here is fixation ol
the active ingredient in isolaled microparticles on the
polyvinylpyeeolidone, which aveids problems of poor wet-
tivg of the solid and re-apgglomeration of the particles, The
article “Stable Solid Dispersion Sysiern Against [fumidity”
by Kuchiki et al., Yakezaiwaku, 44 No. 1, 3137 (1984)
deseribes such a techoique for preparing solid dispersions
wsing polyvinylpyerolidone. The amounts of PYP here are
very high, and the ratio between the aclive ingredient and
PVP arc comprised between 171 and 1/20. In the case
howewver there is no inerl earrier.

WO-A-95 01621 further discloscs a sustained release
composilion, compriging an incrt corc (siliva in all
examples) woated with a layer which contains the sctive
ingredient in admixture with a hydrophilic polymer, the
weight ratio active ingredicnt/polymer being comprised
between 10/1 and 1/2 and the weightl miio active ingredicat/
inert core being comprised belwsen 3/1 and 1,2, with an
outer layer to impart the suslained release property. Thesc
composilions can be compressed. The hydrophilic polymer
can be polyvinylpyrrolidone. This document also discloses a
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process tfor preparing said composition; for cxample in a
Huidized-bed granulator one will spray a dispecsion of active
ingredienl in » polymer solution onto the inert cores. This
document solely relates 1o sustained relsase compositions,
the: technical problem to be solved being the compression,
withoul damages, af the outer layer impartiog the sustaincd
relense property.

Nevertheless, nothing in the state of the art teaches nor
suggest the present invention,

SUMMARY OF THE INVENTION

Thus, the present iovention provides an immediale-
release fenofibrale composilion comprising:

(2) an inert hydrosoluble carricr covered with at least one
layer containing a fenofibratc active ingredienl in &
micronized form having a size less than 20 wm, 4
hydrophilic polymer and, optionally, a surfactant; said
hydrophilic polymer making up al least 209% by weight
of (2); and

(b) opiionally one or several outer phase(s) or layern(s).

In one ecmbodiment, a surfaclant is presenl with the active
ingredicnt and the hydrophilic polymer.

The invenlion alse provides a composition compnsing
fenofibrate having a dissolution of at least 10% in 5 minules,
HWe in [0} minutes, 50% in 20 minvtes and 75% in 30
minutes, ag measurcd using the rotating blads method al 75
rpm according to the Buropean Phammacopoeia, in a disso-
lution medivm consliluled by waler with 2% by weight
polysotrale 80 or in a dissolution medium constituted by
waler with 0,025M sodium lauryl sulfate.

A method for prepacing a pharmaccutical compaosition is
also provided, comprising the steps of:

{#) preparing a fenofibrate suspension in micronized form

wilth & particle size below 20 am, in a solution of -

hydrophitic polymer and, optionally surlactant;

(b) applying the suspension from step (a} m an inert

hydrosoluble carier;

{c) optionally, coating pranules thus obtained with one or

several phase(s) or layer(s).

Step (b) is preferably carded out imoa luidized-bed
aranulatar,

The method can comprise a step in which procdugts
obtained from step (b) or () are compressed, with or without
additional cxcipienis,

The invention also provides a suspension of fenofibrate in
migronized form haviog a size less than 10 4m, in a salulion
of hydrophilic polymer and, optionally, surfactant.

The invention will be described in more detail in the

description which follows, with relerence 1o (he allached

drawings.
BRIEF DESCRIFTION OF DRAWIN(S

F1G. 1 is a graph of a comparative study of the dissolution
profile ol a composition according to the invention, com-
pared 1o thal of Lipaoihyl®E 200M;

VIG. 2 is a graph illustrating a comparative study of the
dissolution profile of 2 composition accorling Lo he inven-
tion and that of pharmaccutical products commervially
available on the German market.

DETAILED DESCRIFTION OF PREFERREL
EMRBODRDIMUENTS

The expeession “in micronized form™ in this invention
means 1 substance in a particulale form, the dimensions of
the particles being less than or equal w about 20 um.
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Advanlageously, this dimension is less than or equal Lo 10
ja.

In the framework of this invention, the expression “inert
hydrosoluble carcier™ means any excipienl, generally
hydrophilic, pharmacoutically inert, crystalline or
amorphous, in a particulate form, nol leading o a chemical
reaction under the operaling condilions employed, and
which is soluble in an aqueous medium, nolably in a gastric
acid medivm. Examples of such excipicnts are derivatives ol
sugars, such as lactosc, saccharose, hydrolyzed starch
(malto-dextrine}, ote. Mixture are also suilable, The indi-
vidual particle sive of the inert hydrosoluble carrier can be,
for cxample, between 30 and 500 micron.

The cxpression “hydrophilic polymer” in the invention
should be taken to mean any high molecular weight sub-
stance (preater, for example, than 300) having suflicient
affinity towards water lo dissolve therein and form a gel.
Lxamples of such polymers are polyvinylpyrrolidone, poly
{vinyl aleohol), hydroxypropylcellulosc,
hydeaxymethyleellulase, hydroxypropylmethyvlcellulose,
gelatin, etc. Polymer blends are also suilsble,

The prelerred bydeophylic polymer is polyvinylpyrruli-
done (PVP). The PVP used in this invenlion has, for
example, & molecular weight comprised between 10,000 and
100,000, preferably [or example between 20,000 and
33,000.

The term “surfactam” is vsed in ils conventional scnse in
this invention. Any surfaclunl is suitable, whether it be
amphoteric, non-ienic, ealionic or anionic. Examples of
such surlactants are: sodium tauryl sulfate, monooleale,
monolaurale, monopsalmilate, monostearate or another esler
of polyoxyelhylene sorbitane, sodium dioctylsulfosuceinale
(DOSR), lecithin, stearylic sleohol, cetostearylic aleohal,
cholesterol, pulyusyethylene ricin ofl, polyoxyethylene [aity
acid glycerides, poloxamer®, etc. Mixtures of surfaclants
are alse suitable.

The preferred surfactant is sodium laurylsulfate, which
¢an be co-micronized with fenofibrate.

The compositions according (o the invention can addi-
tienally contain any excipient conventionally used in the
pharmaceutical and chemical ficlds which is compatible
with the active ingredient, such as binders, [illem, pigments,
disintegrating agents, ubricants, wetting agents, bullers, et
As examples, excipicnts able to be used in this invention we
can cite: microeryatalline cellulose, laclose, stacch, colloidal
silica, tale, glycerol esters, sodivm sfearyl [umarate, titanium
dioxide, mugnesivm slearate, stearic acid, cross-linked poly-
vinyl pyrrolidone (AC DI 301.4), carboxymethyl slarch
(Explelab®@, Primojel®), hydroxypropyleellulose,
hydroxymeihyleellulose, hydroxypropylmethylesllulose,
gelatin, ete.

Here, the expression “outer phase or layer” should be
taken (o mean 20y coating on the cloment (a) wilh the active
ingredient (forming a “core™). Indeed, it can he useful to
have available one or several phase(s) or layer(s) on top of
the coated corc. The invention thus covers a single core with
one layer, bud lso several cores in a phase, as is the case ol
tablets which are Jormed from “cores” mixed with a phase.

This ouler layer comprises conventional excipienls,

it is also possible to provide a luyer comprising additives,
far the mamifacture of tablets. In this embodiment, the outer
layer compriscs 2 disinlegration ageot and, for example, a
lubricant; the thus covered and mixed granules can then be
readily compressed and easily disintegrate in waler,

'Ihe compositions according (o the inveation comprise, in
general, bascd on Lhe (olu] composition weight cxcluding the
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outer phase or layer, an inert hydrosoluble carrier making up
from 10 to B0% by weight, preferably 20 to 30% by weight,
the fenofibrate representing from 5 to 50% by weight,
preferably from 20 to 45% by weipht, the hydrophilic
polymer representing from 20w 60% by weighl, prelerably
25 o 45% by weight, the surlaclan! making up [rom O 1o
10% by weight, preferably 0.1 to 3% by weight.

The outer layer or phase if present, can make up to 80%
by weight of the total weight, preferably up ta 50% by
weight.

The hydrophilic polymer represents preferably more than
25% hy weight, based on the weigt of (2).

The weight ration fenofibrate/hydrophilic polymer can for
cxample be compriscd between 1/10 and 4/1, preferably, for
cxample, between 1/2 and 2/1,

When # surlactanl is employed, the seight ratio
surfactant/bydrophilic polymer can be comprised for
example Hetween 1/500 and /10, preferably, for example,
between 1/100 and 5/100.

In ope embodiment, the composition according to the
wvention takes the form of tablets.

This tablet preferably resulls {rom the compression ol
elements (2) (uoder the form of granules) together with an
outer phase.

In another cmbodiment, the composition of the invention
takes the form of granules coclosed inside a capsule, for
cxample in gelalin, or inside a bag,

The ecompositions of the iovention are particularly swit-
#ble [or administering sctive ingredients by ora] wule.

The composition secording to the invenlion is prepaned by
a novel process comprising spraying a suspension of the
active ngredient in 2 micronized form in 2 solution of a
hydrophilic polymer and, optionally, a surfactant, onto the
inert core.

When a surlactunt is present, the active ingredjent can be
co-micronized with the surfactant. One will then use with
advantage the teachings of EP-A-0330332.

The method according to the invention consists (b using
the fluidized bed granulation prnciple, bul with specific
starting materials, in order to armive al ag improved disso-
lutivn profile snd thus, at elevated bioavailability. In
parbicular, the invention employs a suspension of the
micronized active ingredient in a solution of a hydrophylic
polymer and, optionally, a surfaclanl,

The fluidized-bed granulation technique is widely used in
the pharmaceutical industry for preparing capsules or tab-
lets. Conwentionally, according to the prior art, a powder or
a mixture of powders (active ingredient+cxcipicnts) is pul
into suspension in the uidized bed io 8 granulalor, snd »
solulion containing a binder aod, optionally, a surfactant, is
sprayed onto this bed to form granules. The fluidized-bed
granulation technique is well knowo to those skilled in the
art and reference should be made to standard works such as
for cxample “Dic Tablette”, by Ritschef, Ed. Cantor
Aulendorf, pages 211-212,

The invention, as has been indicaled, comprises spraying
d suspension of ap active ingredient micronized with a
hydrophilic polymer oato an inert careier. Pollowing
granulation, the granulate formed consists of crystals of, for
exnmple, lactose, which are isolated (or possibly agglomer-
ated together by the spray solution) and particles of active
ingredient and PVP adhering to the crystal surface. The
granule could similarly be constimted of coated crystals
which arc agglomerated, or even of such an agglomerale
having reccived a coating,
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‘The compositions according to the imvenlion can also be
proparcd by other methods, Lor example Ty spraying a
solution of the micronized aclive ingredient onto the hydro-
soluble inert earrier,

The granulates thus obtained can, if desired, be provided
wilh an uuter coating or compressed into tablets, or lorm
agplomerates.

'The outer layer or layer is/arc applicd using conventional
coating technigues such as coating in a pan or fluidized bed
coater.

When the graoulate ebtained (whether subsequently
coated or not) is compressed to form tablets, this step can be
implemented vsing any convenlional wechnique which is
suitable, for example using an allernating or rotating com-
pressing cquipment.

The signilicant starting product is the suspension of the
active ingredient. This suspension is prepared by pulling the
micronized active ingredicnt into suspension in & sulution
comprising the hydrophylic polymer snd, optionally, a
surfactant, in solulion in a solvenl. I[ & surfactant s
cmployed, il 15 pul inte solution in the solveat (beaker+
magnetic or vane slirrer). Next, the hydeophylic polymer
(PVP) is dispersed, whils stirring, in the solution previously
obtaincd, Depending vn polymer solubility, this either dis-
solves in the solution or forms a gel or a suspension having
varying degrees of thickness. While still stirring, the micron-
ized active ingredient is dispersed in the form of a fine
shuower into the above solution or suspension, to {ormm a
homegeneous suspension. The order of these steps can be
reversed. The solvenl employed can be aquenis or arganic
(for cxample cthanol). For exumple demineraTized water can
be uscd.

The active ingredient concentration in the suspension is
from 1 to 40% by weight, preferably from 10 to 25%.

The hydrophylic polymer concentration in the suspension
is from 5 to 40% by weight, preferably 10 w0 25%.

The surfactant concentration in the suspension s from
to 10% by weight, preferably below 5%,

The invention also covers 1his novel suspension.

Without wishing to be tied down to a specific theory,
applicant believes that this novel method, through the use of
a micromized active ingredicnt suspension in a hydrophilic
polymer solution, e¢nabled a novel composition to be
obtained in which he sclive ingredient is in a non-rc-
agglomeraied form.

The {ollowing examples llustrate the invention without
limiting it.

EXAMPLL |
Preparation of a phannaceutical composition of feoofibrate
according, to the invention.

A composition containing, as lhe element u), micronized
fenofibrate, Plasdone®, Capsulsc® and sodium lauryl sul-
fate was preparcd,

The micronized fenofibrate had a particle size of about 5
prm, as measured wsing a Coulter counter

The Plasdone K25® corrcsponds to a poelyvinylpyreoli-
done PYPIST and the Capsulac 608 corresponds o a coarse
crystal lactose monohydrats (Meggle) (particle size between
100 and 400 gm},

The sodivm laurylsullule (7 ) is dissolved in water
(emineralized water, 1750 g) and the micronized lenofi-
brate (350 g) s put into suspension in the mixture oblained
(for example using a helix stierer at 300 rpm for 10 minules,
then using an Ultra Tarrax agitator al 10,000 rpm, for 10
minutes). Vollowing this, the PVE (350 g) 15 added while
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still agitating, stirring (helix stirrer) being continued until
the latter had dissolved (30 minutes). It is all passed through
a sieve (350 um) to eliminate possible agglomerates.

Separately, the lactose (400 2) is put into suspension in a
fluidized air bed granulator (of the Glat® GPCGL—Top
Spray type or equivalent) and healed Lo 4 femperature ol 407
C.

The fenofibrate suspension is sprayed omto the lactosc,
This step is carried out vnder lhe [nllowing conditions:
spraying pressure: 2.1 bar, air (hroughput 70 m*/h, air inlet
temperature: 45° C.; air oullel lemperature: 33° C.; product
lemperalure 34° C.; duralion of spraying: 3 Iy,

The granulate thus oblained can be pul inside capsules or
lransformed into lablels. Any suilable conventional tech-
nique for preparing such dosage {orms cun be used,

For (ranslormation Lo tabler Torm, ane will mix 191 g of
lhe granulale oblained (using for example a miver-grinder
lype mixing apparalus, & planetary mixer or turn-over
mixer), with the outer phasc having the [ollowing ¢ompo-
sition:

36 g Polyplasdone XL® (cross-linked polyvinylpyrroli-
done ISE as described in the USA Pharmacopoela
#USPE - NF" under the name of crospovidone, mean
molecular weight=1,000 ((K});

88 g Avicel® PH200 (microcrystalline cellulose);

3.5 g sodium slearyl lumarate (Mendsll, U. 8. A); aod

2 g Acrosil® 200 (colloidal siliva).

The cross-linked polyvinylpyreolidane, the microcrystal-
line cellulose, the sodium stearyl fumarate and the colloidal
silica are respectively, disintegration agents, binders, lubri-
cating and flow enhancing agents,

The tahlet can he obtained on an alternating compression
machine (for example Korsch EKO) or s rotary maghine (lor
example Fette Perfecta 2),

One thus oblains tablets having the fallowing
composition, expressed in my:

slement (0%

micronized (epafibmle 100.U
PV 1.
Lactase 114.3
sodiun laurylsulfate 2.0
outer phage {or layer):

cross-linked BV 2.7
micracrysbadline cellulose 145.7
sadium slearyl fumarate 58
colloddal gilica 3.3

EXAMPLE 2
Dissolution of a composition according to the invention and
a composilion according to the prior art.
2} dissolution medium and procedurs [or measuring disso-
lution,

A dissolulion medivm which is discriminating, in other
words one in which two products having very different
dissolution profiles in gastric juices will have very diffcrent
dissulution curves 18 looked for.

For this, an aquecns medium containing a surlfaclant, this
being TPolysorbate 80 (polyoxyethylene sorbilane mono-
oleate) is used. This surfactant is readity available from
various suppliers, is the object of a2 monograph in the
Pharmacopoeias, and is thus easy to implement (being also
a waler-saluble liquid product). Other surfactants can also be
used,
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The rotating blade method (Luropean Pharmacopocia) is
used under the following conditions: volume of medium:
1200 ml; medium temperature: 37° C; blade rolation speed;
75 rpm; samples tuken: every 2.5 minutes. Determination of
the amount dissolved is carrisd out by spectrophotometry.
Test are repealed 6 mes over,

b} Kesults

The composilion aeconding to the invention consisted of
two tablets containing about 100 mg fenofibrate prepared
aceording to example 1.

The prior art composition was Lipanthyl® 200M [rom
Labaraloires Uournier, containing 200 mg [enoflibrale
(corresponding, to capsules of 200 mg lenolibrate,
co-micmnized with sodium laurylsulfate, and conlaining
lactose, pre-gelatinized starch, cross-linked polyvinylpyr-
rolilone and magnesium stearate, in line with the leachings
of LP-A-0330532,

'The resubts obtained arc shown graphically in FIG. 1, oo
which the pereenlage ol dissolution is shown, the obscrved
standard deviation heing indicated between brackets,

These results clearly show that the compositions accord-
ing to the invention have a dissoluiion profile which is
distinetly better than thal ol the prior art compaositions.

These resulls also clearly show that with the compositions
of the invention, the standard deviation observed is dis-
tinctly lower than is the case wilh prior arl compositions.

EXAMPLE 3
Study of bioavailability of compositions secording to the
invention and prior art composilions.,

A test of bioavailability on healthy volunteers was carried
oul,

The [ollowing composilions were tested:

composition according to the invenlion: capsules contain-

g granules prepared according to example 1, contain-
ing 200 mg {enolibrale,
first composition according to the prioe art: Lipanthyl®
200M from Laborutoires Fournier, containing 200 mg
fenofibratc, identical to that in the previous example.

second prior art composition: Secalip® in capsule form
(300 mg fenofibrate in the form of three 100 mg
capsules),

The sludy was carried aut on 6 healthy volunteers receiy-
ing a singls dose of fepoflibrate, with a minimum 6-day resl
periosd etween administrations. The samples for pharmaco-
kinelic analysis were collected after cach administration at
the fallowing times: 0.5 h; 1 h; 2h; 3b; 4 h; 5h; 6 h; 8 hy
BO [ 12 iy 24 h; 36 h; 48 h; 72 b; and 96 hours following
administration of the medicament. Fenafibric acid content in
plasma was measured [or each satnple.

The results obtained are given in ble 1 below.

TARLL 1

close Cmiax lmax Lt AUC Ot AUC Q-
Proxluct fmgy  (ug/ml) (b)) (hy o (ag e himly (ug - Wml)
Invention 2 5.4 ] 23 148 162
Secalip &0 100 Ix 1.1 25 an 33 54

100
Lipanthyl & 200 1.6 B3 4l 71 a2
200M

Clipaa: maxintiun plagma cencentration

umax: tine to reach Cmax

t44: plasma half-life

AUC 0 - tr orea voder the curve from ) o L
AL ) - @; area under the curve from @ to o,

The resulls clearly show that the composilions af the
prosenl invenlion have a dissolution profile thal i an
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improvement over compositions of the prior ant, leading to
4 considerably enhanced binavailainlily of the active ingre-
dien! compared 1o lhal oblained with compositions of the
prior art,

EXAMPLE 4
Comparison of the dissolution profile of compositions
aecording o the invention and thal ol produets currently on
lhe German markel.

On the Geeman markeat, immediate or sustained-release
fenofibrate [ormulations exist. Like in France, the 100 mg
andd 300 mg (convenlional) forms coexist with 67 and 200
mg forms (having cohanced bicavailability, according to the
teaching of EP-A-0330532), These products are as follows:

Fenofibrate—raliopharm,; Raliopharm—Ulm;

Capsules;

Composition: 100 mg fenofibrate;

Excipicnts: lactose, corn starch, magnesivm slearale, B
171 colorant, gelating,

Durafenat; Durachemic—Wolltatshausen Capsules;
Composilion; 100 rog fenofilrale;

Excipients; laclose, corn starch, magnesium siearate, B
171 eolorant, gelatine.

Wormalip pro; Knoll—T udwigshafen;

Capsules;

Composition: 200 mg Fenofibrate;

Excipicnts: Crospovidone, gelatine, monohydrate
lactose, magnesivm slearale, com slarch, sodivm
laurylsulfate, E 132 and E 171 ¢olorants,

A comparison was made belween:

the tablel of the invenlion as prepared wsing example 1
(2x100 mg)

Normalip pre® (200 mg);

Lipanthyl® 200M (200 mg) {according to the preceding
example);

Fenofibrate by Ratiopharm® (2x100 mg);

Durafenat® (2x100 mg)

The tesis were implemented under the same condilions s

in the previous examples, FIG, 2 summarizes the results.

These results clearly show that the compositions of the
invention have a distinetly improved dissolution compared
to prioe art compositions.

(bwinusly, the present invention is not limited to the
embodiments described but may be subject to numerous
vartations readily accessible to those skilled in the art.

What is claimed is:

1. An immediate-refease [enofibrule composilion com-
prising:

(a) an inert hydrosoluble carrier covercd with at least one
layer conlaining {enofibrate in & micronized form hav-
ing a size less than 20 gm, & bydrophilic polymer and
a surfactant; and

(k) optionally one or several outer phase(s) or layen(s),

whercin, based on the weight of (a), said ioert hydro-
soluble carrier makes up from 20 o 50% by weight,
said fenofibrate makes up from 20 w 45% by weight,
said hydrophilic polymer makes up from 20 1o 45% by
wezight, and sail surfactant makes up from 0.1 to 3% by
weight,

2. The composition according to claim 1, wherein the
composition has a dissolution of at least 10% in 5 minutes,
20% in 10 minoutes, 50% in 20 minuies snd 75% 1o 30
minutes, as measured using the rmofaling blade method at 75
rpm according o the Europenn Pharmacopoeia, ina disso-
Tution mediwm constituted by water with 2% by weight
polysorbate 80 or with 0.025M sodium laury] sulfate.
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3, The composition according o claim 1, in which the
hydrophilic polymer is polyvinylpyreolidone.

4. 'I'he composition according to claim 1, in which lenofi-
brale and the surfactant are co-micronized,

5, The composition sceording o ¢lan 1, in which said
surfactant is sodivm lavryl sulfale.

6. 'The composition according to claim 5, in which lenoli-
Iwate and sodiwm laucyl sulfate are co-micronized,

7. The somposition aceording to claim 1, in which the
weight ratio fenofibeate/hydeophilic polymer is comprised
between 1/10 and 4/1.

8. The compositicn according 1o claim 6,
weight ratio fenofibrate/hydrophilic polymer
between 1/10 and 4/1.

Y, The composition aceording to claim 1,
weight ratio [enofibraie/hydrophilic polymer
Between 1/2 and 2/1.

10. 'The composition according to claim 6, in which (he
weight rativ [enolibrate/hydrophilic polymer is comprised
between 172 and 2/1,

11. The composition seeording 1o claim 1, in which the
individual particle size ol said inerl hydrosoluble carrier is
comprised between 50 and 300 microns.

12. An immediate-release fenofibrate composition ¢om-
prising;

(2) an iner! hydrosoluble carrier coversd with at least one
layer containing fenofibrate in a micronized [orm hav-
ing a size less than 20 gm, polyvinylpyrrolidons, and &
surfacland; and

(b) optionally one or several outer phasc(s) or laycr(s),

wherein, based on the weighl of (a), said inert hydro-
saluble carrier makes up from 20 to S0% by weight,
said [enofibrale makes up Irom 20 o 43% by weight,
said polyvinylpyrrolidons makes up from 23 to 45% by
weight, andd said surfactant makes up from 0.1 to 3% by
weighl, and

wherein fenofibrate and lhe surlactant are co-micronized.

13, The compasition aceording to claim 12, in which said
sutlactant is sodium laurylsulfate.

14. 'The composition according to <laim 12, wherein said
fenofibraic has a dissolution of at least 10% in 5 roimites,
20% in 10 minutcs, 50% in 20 minuies and 75% in 30
minules, 45 messured using the rotating hlade method at 75
rpm according (o the Evropean Pharmacopoeia, in a disso-
Ition medium constituted by water with 2% by weight
polysorbale 80 or with 0.023M sodinm lauryl sulfate.

15. The compasition aceording to claim 1, under the form
of 4 lablet,

16. The composition aceording to claim 6, under the form
of a tablet.

17. The composition according to claim 12, under the
form of a 1ablet,

18, The eomposilion according to claim 14, under the
lorm ol » tablet.

19 The composition according to claim 15 woder the form
of a tablet resulting from the compression ol elsments (a)
together with an ouler phase,

20. The composition according o ¢luim 16 under the form
of a tablel resulting lrom the compreasion of elements (1)
logether wilth an ouler phuse.

21. The eomposition aceording to claim 17 under the form
ol u tablet resulting from the comprossion of slements (a)
logether with an outer phasc.

22 A method for preparing » composition according o
claim 1, comprising the steps ol

{2) preparing a fenofibrate suspension in micronized form
wilh 8 particle size below 20 am, in 3 solution of
hydrophilic polymer and a surfactant;

in which the
1§ comprised

in which the
is comprised
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() applying the suspension from step (a) to an inert
hydrosecluble carrier;
() vptionally, coaling granules thus obtained with one or
several phase(s) or layer(s),
23. The method according to claim 22, in which step (1)
is carried out in a fluidized-hed granulator
24, The wethod according to claim 22, comprising a step
in which products obtained from step (b) or (c) are com-
pressed.
25, The composition according to claim 1, vnder the [orm
of granules nside a capsule,
26, The composition seeording o claim 6, under the form
ol granules inside a capsule.
27, The composition according lo claim 12, wnder the
lorm of granules joside a capsule.
28. ‘The composition according to claim 14, under the
form of granules inside a capsulc,
29, The composition according to claim 4, wherein the
[enofibrate bas a dissolulion of atl least 10% in 5 minules,

20% in 10 minules, 50% in 20 minuies and 75% in 30 -

minutcs, as measurcd nsing the rotating blade method at 75
rpm avcording 1o the European Pharmacopoeia, in 2 dissn-
lution medium constlvied by waler with 2% by weight
pulysarbate 80 or with 0.025M sodium laurey] sulfate.
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30. 'The composition according lo ¢laim 6, wherein the
fonofibratc has a dissolution of at least 1096 in 5 minutes,
2096 in 10 minutes, 30% in 20 minutcs and 755 in 30
minutes, as measured using the motating blade method a1 75
rpm aceording to (he European Pharmacopoeia, in a disso-
lution medivm consliluled by water with 2% by weight
polysorbate &0 or with 0.025M sodivm lauryl sulfate.

31.'T'he composition according (o claim 2, under the form
of pranules inside a capsule.

32, The composilinn acconding to claim 4, under the form
of granvles inside a capsule,

33, The composilion seeording (o claim 29 under the form
of granules inside a capsule.

34, The composition according to claim 3, voder 1he
form of pranules inside a capsule.

33, The composilion secording o claim 2, under the form
of a tablet.

36, The composiliun according to claim 4, under the form
of a tablet,

37. The composition according to claim 20, vnder the
form al 4 tablet.

38, The vomposition according to claim 30, under the
form ot a tablct.
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1
FENOFIBRATE PHARMACEUTICAL
COMPOSITION FEAVING HIGUH
BIOAVAILARILITY AND METHOD FOR
PREFPARING IT

This is a contimuation of U5, application Ser. No,
OB/005,128, filed Jan. 9, 1998, now U.S. Pat. Na. 6,074,670,
which claims prioreity to Vrench Application No. 97 00 479,
[iled Jan. 17, 1997,

EACKGROUND OF THE INVENTION

The present invention relates to a nove] pharmaceutical
composilion baviog high bipavailabilily through improved
dissolution, and a method for preparing i, The invenlion
mere particularly relates to a pharmaceutical composition
[wr gdministration by oral route, containing an actjve ingre-
disnl of pour agueows solubilily,

Numerous active ingredients suffer from the disadvantage
of being poorly soluble in an aquecus medium, thus having
an insufficiem dissolution profile amd, consequently, poor
bivavailability within the organism, following oral admin.
istration. 'The therapeutic dose required to be administcred
muslt (hws be Inereased in order o obviate this disadvantage.
This particularly applies to numerous hypelipemianl aclive
ingredients, such as those belonging to the fibrate family,

lenofibrate is a well-known hypelipemiant from the fam-
ily ol fibrates, which 15 commercially available in various
doses (100 and 300 mg for cxample Sccalip®) but in a form
leading to poor bicavallability of the active ingredient.
Imdeed, due fo 1l poor hydrosolubility, lenofibrale 15 poardy
absorbed in the digestive tract and conscquently its bioavail-
abilily is incomplele, irregular and oflen varies lrom ong
person to another.

To improve the dissolution profile of lfepolibrate and is
bicavyilabilily, thereby reducing the dose requiring to be
administersd, 11 would be uselul (0 inerease 115 dissobution so
that it could attain a level close o 100%.

Moreover, for palienl comlorl, il is sdvaniageous to seek
4 dosage [orm that ooly requires the medicament (o be taken
ance daily while giving the same cffect as onc administered
severa] (imes daily.

EP-A-0330532 discloses a methed tfor improving hio-
availabilily ol [enolibrale, This patent describes the elfect of
co-micronizing fenofibrate with a surfactanl, lor example
sodium laurylsulfate in order to improve fenofibrate solu-
hility and thereby increase its bioavailability. ‘This patent
teaches that co-micronizing fenofibrate with a selid surfac-
tant improves fenofibrate hicavailability to a much greater
exlent than the improvemen! that would be oblained either
by adding a surfactant, or through solcly micronizing the
fenofibrate, or, yet again, through intimately mixing the
[enofibrate and surlactant, micronized separately, The dis-
solution method employed is the conventional rotating blade
technique (Luropean Pharmacopoeia): product dissolution
kinetics are measured in o fxed volume of the dissolution
medium, agitated by means of a standardized device; a lest
was also carried out with an alternative tcchnique to the
Lurnpean Pharmacopoela, using the continuous-flow cell
method,

The process of EP-A-0330532 leads to a new dosage [orm
in which the active ingredient, co-micronized with a solid
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surfactant, has improved [enolibrate dissolution, and thus
increased hioavailability, which makes it possible, lor 4
given level of effcetivoncss, to decrease Lthe daily dose of the
medicamenl: respective 67 mg and 200 myg instead of 100
mg and 300 mg,

tiowever, the preparation method in that patent is not
completely satislactory inssmuch as it does nat lead to
cormplete bicavailabitity of the active ingredient, and sullers
from scverul dissdvaniages. The technique of
wo-mivronizing fenofibrate with a solid surfactant does, 11 1s
true, improve dissolution of the active ingredient, bul this
dissolution remains, however, incomplete,

There is thus a need to improve {knolibrate binavailability
in order to attain, over very short periods ol time, a leve]
close W 1009 (or, in any case, better than the following
limits ; 10% in 5 minules, 20% in 10 minutes, 509 in 20
minutes and 75% in 30 minules in & medivm consisting of
1200 m1 water to which 2% Polysorbate 80 is added, ur of
1000 ml of waler 1o which (.025M sodium lauryl sulfate
sodium is added, wilh a blade rotation speed of 73 rpm), and
this even when dissolution media having a low surfagtam
content are used,

Applicant has found that, surprisingly, it is possible
resolve this problem by 2 new method for preparing a
pharmaventical composition by spraying a suspension of the
active ingredient onlo an inerl hydrosoluble carrier. The
present anvention also relates to phammaceulival composi-
lions thus prepared.

'The usc is already known of a polymer, such as polyvi-
nylpyrrolidone for producing tablets, in concentrations of
the order of 0.5 to 5% by weight, al 2 maximum 10% by
weight. Tn this case, the polyvinylpyvmolidone is used as o
binder. Similarly, the use o a pulymer such as hydroxym-
cthylpropylmethyl cellulose ss a grapulation Dbinder is
koown. ‘Thus, Buropean patent application 0,519,144 dis-
closcs pellets of a poorly soluble subsianee, ameprazole,
obtained by spraying a dispersion or suspension ol the aclive
ingredienl in & solution eontaining said polymer onto incrt
pellsts in a {luidized-bed granulator. llowever, hore again,
the palymer (HPMC and HPC) is only used as a granulation
binder, in an amount of abowt 50% by weight, based on the
weight of the active ingredient, which, bearing in mind the
presence of the inert pellets of a large size (about 700 zm)
and the overal]l final weight leads to final active ingredient
and polymer ¢ontents which are very low, of the order of
barely a fow percent based on the weight ol the final eovered
pollot. Finally, il will be noted thai the size of the inert pcllcts
in this documems is fairly large, which, in the case of
fenofibrate, would lead to a final formulation having 4
voleme which is much oo Jarge for eeady oral administra-
ticon.

The wse of polymer, such as polyvinylpyrrotidens for
manufacturing “solid dispersions™ is alse known, obtained
in genersl by co-precipitation, co-fusion or liquid-phase
mizing [llowed by deying. What we have here is fixation of
the active ingredien! in iselaled microparticles on the
polyvinylpyreolidone, which avoids problems of poor wet-
ting ol the solid and re-agglomeration of the particles, The
arlivle *Stable Solid Dispersion System Against Hymidity”
by Kuchiki et al, Yakuzaigaku, 44 No. 1, 31-37 (1984)
describes such a technique for preparing solid dispersions
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using polyvinylpyreolidone, The amouals ol PVP here are
very high, and the ratio between the active ingredient and
PVP are comprised belween 1/1 and 1/20. In the case
however there is no incrt carricr.

WO-A-96 01621 further discloses a sustained relcasc
compesilion, comprising an inert core (silica in all
cxamples) coated with a layer which contains the active
ingredient in admixture with a hydrophilic polymer, the
weigh! ralio aclive ingredienl/polymer being comprised
between 10/1 and L1/2 and the weight ratio active ingredient/
inert core being comprised between 5/1 and 142, with an
outer layer to impart the sustained rclease property. T'hese
compositions can be compressed, The hydrophilic polymer
can be polyvinylpymolidone, This document also discloses 1
process for preparing said composition; for cxample in a
fluidized-bed granulator one will spray a dispersion of active
ingredient in & polymer soletion oplo the inert cores, This
document solely relates to sustained release compositions,
the technical problem to be solved being the compression,
wilthoul damages, of the ouler layer imparling the sustaingd
release property.

Newvertheless, nothing in the state of the art teaches nor
sitggest the present invention.

SUMMARY OF THE INVENTION

Thus, the prescnot invention provides an immediate-
release fenofibrate composition comprising:

(2) an inert hydrosgluble carrier covered with at least one
layer containing o fenofibrate active ingredient i a
micronized form having a size less than 20 um, a
biydrophilic polymer and, optionally, a surfactant; said
hydrophilic polymer making up at least 209 by weiglt
of (a), and

(b} optionally onc or scveral outer phase(s) or layer(s).

In omne embodiment, & surlactant is present with the active
ingredient and the hydrophilic polymer,

The invention also provides a composition comprising
fenofibrate having a dissolution of at least 10% in 5 minutes,
200 an 10 minutes, 50K% in 20 minutes and 75% in 30
minutcs, as measured using the rotating blade method at 75
rpm aecording to the Buropean Pharmacopoeia, in a disso-
lution medinm constituted by water with 2% by weight
polysorbate 80 or in a disselution medivm constituled by
water with 0.025M sodium lawryl sulfate.

A method for preparing a pharmacentical composition s
also provided, comprising the steps of:

(2) preparing a fenofibrate suspension in micronized form
with a particle size below 20 pm, in 2 solution of
hydrophilic polymer and, optionally surlactlant;

{b) upplying the suspension [Tom step (a) W an inert
hydrosoluble carrier;

(c) optionally, coating granules thus obtained with one or
saversl phase(s) or layer(s),

Step (b) is prelerably carmied ouwl in a Huidized-bed
granulaor,

The method can comprse 8 step e which products
oblained [rom step (D) or (¢) a1e compressed, with or withoul
additional cxcipients.

The invention also provides a suspeosion of fenofibrate in
micronized form having a size less than 10 gm, in a selution
of hydrophitic polymer and, optionally, surfactant.
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The invention will be described in morc detail in the
description which follows, wilh relerence (o the attached
drawings,

BRILI DUESCRIPTION OF DRAWINGS

IFIEE. 1. is a graph of a comparative study of the disselution
proflile of & composition according to the invention, com-
pared to that of Lipanthyl® 200M;

IFI€E. 2 is a graph illustrating a comparative study of the
dissolution prefile of & composition according to the invens
fion amd that of pharmaceutical products commercially
available on (he German markel,

DETAILED DESCRIPTION OF PREFLRRLID
EMBODIMENTS

The expression “in micronized form® in this mvention
means 2 substance in a particulate form, the dimenstons ol
the particles being less than or ogual 1o aboutl 20 g,

Advunlageously, this dimension is less than or equal to 1)
Him,

In the framework of this invention, the cxpression “inert
hydrosoluble carrier” mesns any excipient, generally
hydrophilic, pharmaccutically imert, cryslalline or
amotphous, in a particulate form, nol leading o a chemical
reaciion under the operating conditions cmployed, and
which is soluble in an agueous medivm, notally in a gastric
acid medivm. Examples of such excipients are derivatives of
sugars, such as lactose, saccharose, hydrolyzed slarch
{malto-dexirine) ste, Mixture are also suitable. The indi-
vidual particle size of the inert hydrosoluble carrier cun be,
for example, between 50 and 500 micron,

The expression “hydrophilic polymer” in the invention
should be taken to mean any high molecular weight sub-
stance (greater, for example, than 300) having sufficicnl
affinily towards waler o dissolve therein and form a gel.
Examples ol such polymers are polyvinylpyerolidenc, poly
(vinyl alcohol), hydroxypropyleellulose,
hydroxymethyleellulose, hydroxypropylmelhyleellulose,
gelalin, ele. Polymer blends are also suitable.

The proferred hydrophylic polymer is polyvinylpyeroli-
done (PVE). The PPV used in this invention has, lor
example, a molegular weight comprised between 10,000 and
100,000, preferably for cxample belwsen 20,000 and
55.000.

The term “surfactant” is used in its conventional sense in
this invendon. Any swrlaclant 15 suitable, whether it be
ampholene, noo-ionie, cationic or amonic. Examples of
such surfactants are: sodivm lauryl sullate, monooleate,
monelaurate, monopalmilate, monoslearate or doother eater
of palyogyethylene sorbitane, sodiun dioctylsulfosuccinate
(DOSS), lecithin, slearylic aleohol, welostearylic aleohol,
cholesterol, polyoxyelhylene ricin oil, palyoxyethylene fatty
acld glycenides, poloxamer®, cte. Mixtures of surfactants
are also suilable,

The preferred surfactant is sodivm lavrylsulfate, which
can be co-micranized with fenofibrate,

The composilions according (o the fovention can addi-
tionally conlain amy excipienl conventionally used in the
phannaccutical and chemical flelds which is compatilile
with the active ingredient, such as binders, fillers, pigmenls,
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disintegrating agents, lubricants, wetting apents, buffers, ctc.
Az examples, excipients able 1o be used io this invention we
can cite: microcrystalline cellalose, lactose, stareh, calloidal
silica, tale, glyccrol csters, sodium stearyl fumarate, titaninm
dioxide, magnesivm stearale, stearic acil, vross-linked poly-
vinyl pyrrolidone (AC 11 SOLE), carboxymethyl starch
(Explotab®, Primojcl®), hydroxypropylecllulose,
hydroxymethyleellulose, hydroxypropylmethyleellulose,
zclatin, cte.

Here, the cxpression “outer phasc ot layer” should be
laken o mean any coaling on the element (a) with the active
ingredicnt (forming a “core™). Indeed, it can be uscful to
have available one or several phase(s) or laysr(s) on wp ol
the coated core. The invention thus covers a single core with
onc layer, but also scveral cores in a phasc, as is the casc of
inblets which are lormed from “eores™ mixed with a phase.

This outer layer comprises conventional excipients,

It is alan possible to provide a layer comprising additives,
for the manufacturc of tablets, In this embodiment, the outer
layer comprises 8 disinlegration agenl and, [or example, 2
lubricant; the thus covered and mixed granules can then be
readily compressed and casily disintegrale in waler,

The compositions according to the invention comprise, in
general, based on the total composition weight excluding the
outer phase or layer, an inert hydrosoluble carrier making up
from 10 to 30% by weight, preferably 20 to 50% by weight,
the fenofibrate representing from 5 to 50% by weight,
preferably from 20 to 45% by weight, the hydrophilic
polymer representing [rom 20 10 60% by weight, preferably
25 w0 45% hy weight, the sorlactant muking up [rom 0O o
10% by weight, preferably 0.1 10 3% by weight.

The outer layer ar phase if present, can make vp to 80%
by weight of the total weight, preferably up to 50% by
weight,

The hydrephilic polymer represents preferably more than
25% Dy weight, based on the weigt af (z).

‘The weight ratio fonofibrate/bydrophilic polymer can for
gxample be eomprised between 1/10 and 4/1, preferably, for
example, between 1/2 and 2/1.

When a surfactant is cmployed, the weight ratio
surfactant/hydrophilic polymer can be comprised for
examplc between 1/500 and 1/10, preferably, for example,
between /100 and 5/100.

In one embediment, the composition according to lhe
invention takes the form of tablets.

This tablel prelerably resulis from the compression of
clements (a) (under the form of granules) togethcr with an
outer phase.

In another embodimeant, the composition of the inventian
lakes the form of graoules enclosed inside a capsule, [or
example in gelatin, or inside a bag.

The compositions of the invention are particularly suvit-
able for administering active ingredicnts by oral route.

The compasition according to the invention is prepared by
a novel process comprising spraying a suspension of the
active ingredient in a micromzed form in 2 solution of a
hydrophilic polymer and, oplionally, a surfactant, onto the
inerl cores,

When a surfactant is present, the active ingredient can T
co-micronized with the surfactant. One will then ose with
achvantage (he teachings of EP-A-0330532,
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The method according to the invention consists in using
the tluidized bed granulation principle, but with specific
slarting malerials, in order (o srmive at an impeoved disso-
lution profilc and thus, at clevated bicavailabilily. In
particular, the invention employs a suspension of the
micrenized aclive mpredient in a solution of a hydrophylic
polymer and, optionally, a surlaclant,

The Anidized-bed granulation technique iy widely used in
the phasmaceutical industry for preparing capsules or tab-
lets. Conventionally, aceording o the prior art, a powder or
a mixlure of powders (selive ingredient+exciplents) is put
into suspension in the (uvidized bed in a granulator, and a
solution containing a binder and, optionally, a surfactanl, is
sprayed onto his bed lo lorm granules. The fuidized-bed
granulation technique is well known o these skilled in the
art and reference should be made to standard works such as
for example “Die Tabletle™, by Ritschel, Ld. Cantor
Aulendorf, pages 211-212,

The invention, as has becn indicated, comprises spraying
a suspension of an active ingredient micronized with a
hydrophilic polymer omle s inert carrier. Following
gramlation, the pranulate formed consisls ol erystals ol, lor
example, lactose, which arc isolated (or possibly agglomer-
ated together by the spray solution) and particles of active
mgredient and PVP adhering to the crystal surlsve, The
granulate could similarly be constituted of coated crystals
which ame agelomerated, or even of sech an agglomerate
having received a costing,

‘The compositions according to the invention can also be
prepured by other methods, for example by spraying a
solution of the micronized active ingredient cmo the hydro-
soluble incrt cammicr.

The gramulates thus obtained can, if desired, be provided
with an outer coaling or compressed inlo tablets, or torm
agglomerates.

The ouler layer or layer is/are applied wsing conventional
coaling lechnigues such as coating in a pan or fluidized bed
coater

When thc granulate obtained (whether subsequently
coaled or not) Is compressed to form tablets, this step can be
implementcd using any cooventional techoique which is
suitable, for cxample vsing an allemaling or rotating com-
Pressing equipment.

The significant slarling product is the suspension of the
active ingredient. Uhis suspension is prepared by putting the
micronized active ingredicnt into suspension in a solulion
comprising the hydrophylic polvmer and, optionally, a
serfactant, in solulivn in & solvent. If 2 surfactant is
cmployed, it is put inlo solulion in ihe solveat (heaker+
magnetic or vane stircer). Next, the hydrophylic polymer
(PVP) is dispersed, while stirring, in the solution previously
oblained, Depending on polymer solubility, this cither dis-
solves in the solution or forms 4 gel or a suspension having
varying degrecs of thickness, While still stirring, 1he micron-
iged selive ingredient is dispersed in the form of a fine
shower into the above solulion or suspension, o form a
homogencous suspension. The order of these sleps can be
reversed. The solvent employed can be aqueous or organic
(for example ethanol). For example demineralized waler can
be used,

Filed 02/25/04 Page 23 of 26 PagelD: 36
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The active ingredicnt concentration in the suspension is
[tom 1 to 40% by weight, preferably from 10 to 25%.

The bydrophylic polymer concentration in the suspension
is [tom 5 to 40% by weight, preferably 10 10 25%.

The surfaclant ¢oncentration in the suspension is from 0
to 10% by weight, preferably below 5%.

Do
Us

‘The invention alsoe covers this novel suspension.

Without wishing to e tied down (o a specific theory,
applicant beliwves that this povel method, through the yse of
a micronized active ingredient suspension in a hydrophilic
polymer selution, cnabled a novel composition to be
obtained in which the actve ingredienl 15 in & non-re-
agglomerated [orm,

The [ollowing examples illystrate the invention wilkout
limiting it

EXAMPLE 1

Preparation of a Pharmaceutical Composition of
Feoofibrate According to the Invention

A compasition containing, as the element a), micronized

fenofibrate, Plasdone®, Capsulac® and sodium lawryl sul- :

fate was prepared.

The micronized fenofibrate had a particle size of about
Soerm, as measured using o Coulter counter,

The Plasdone K258 correspomds o 4 polyvirylpyrroli-
done PVP ISP and (he Capsulac 60 corresponds to @ coarses
crystal lactose monchydrate (Meggle) (particle size between
100 and 400 pm).

The sodium laurylsulfatc (7 g) is dissolved in water
(demineralized water, 1750 ) and the micronized fenofi-
brate (350 g) is put into suspension in the mixture abtained
(for exsmple using a helix stirrer a1 300 rpm for 10 minwies,
then using so Ultre Turrax agitator at 10,000 pm, lor 10
minutes). Following this, the 'VD (350 g) is added while
still agilating, stirring (helix stirrer) being continued unlil
the latter had dissolved (30 minutes), It is all passed through
a sieve (350 gam) lo eliminate possible sgglomerles.

Separately, the lactose (400 g) is put into suspension in a
lluidived air bed granulator {of the Glatt® GPCG1—Top
Spray type or cquivalent) and heated to a temperature of 40°
.

The feonofibrate suspension is sprayed onto the lactosc,
This step is carded out under the following conditioms:
spraying pressiee : 2.1 bar, air theoughput 700 m¥/h, air inlet
temperalure; 45° C.; air oullet temperature: 33° C.; produt
temperature 34° C; duralion of spraying: 3 h.

The granulale thus ubtained can be pul inside capsules or
transformed into tablets, Any suitable convenlional tech-
nigue for preparing such dosage forms ¢an be used,

Vor transformation to tablet form, one will mix 191 g ol
the granulate obtaincd (using for example a mixecr-grinder
type mixing apparatus, a planetary mixer or turn-over
mixer), with the outer phase having the following compo-
silion:

56 ¢ Polyplasdone XL® (cross-linked polyvinylpyrroli-
done ISP, as described in the USA Phamacopocia
“TISP-NT” under the name of crospovidons, mesn
molecular weight<1,000,000);
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88 g Avicel® PH200 (microcrystalling celluloss);

3.5 g sodium stearyl fumarate (Mendell, T.5.A)); and

2 g Actosil® 200 (caolloidal silics),

The cross-linked polyvinylpyreolidone, the mictocrystal-
fine cellulose, the sodium stearyl [umarate and the colloidyl
silica are respectively, disintegration agents, binders, lubri-
cating and flow enhancing agents.

The tablet can be oblained on an allemuling compression
machine {for cxample Korseh BKO) or a rolary machine (Lor
example l'ette Perfecta 2).

One thus obtains tablets having the following
composilion, expressed in mg;

clement [n)

micronized fenofibrate 100.2
Ve 100.0
Liwtose 114.3
sodivm Lawrylsalfte 2.0
ouler phase (or layer)

crose-linked PVE L
microcrystalline celluloss 1457
sodium atearyl fumarate 58
collnida] =i licn 3.3

EXAMPLL 2

Dissalution of 4 composilion according to the nvention
and a composilion according o the prior art. a) dissolution
medium and procedure for measuring dissolution,

A dissolution medinm which is diseniminaling, in other
words one in which two products having very different
dissolution profiles in wastric juices will have very different
dissolation curves s looked for.

l'or this, an aqueous medium containing a surfactlant, this
being Polysorbale 8¢ (polyoxyethylens sorbitane mano-
oleate) s used. This surfactant is rcadily available [rom
various supplicrs, (s the object of a monegraph in (he
Pharmacaopoeias, and is thus easy to implement (being also
a waler-sululie liguid product) Other suetactants can also be
used,

The rotating blade method (European Pharmacopoeia} is
uscd under the [ollowing condilions: volume of mediwm:
1200 ml; medinm temperatire: 377 ., hiade rotation speed:
75 rpm; samples taken: cvery 2.5 minutes, Determination of
the amount dissalved is careied out by spectrophotometry,
Test are repeated O times over. b) Results

The composition according to the invention consisted of
Iwer lablels containing about 100 mg, fenofibrate prepared
secording 10 example 1.

The prior art composition was Lipanthyl® 200M from
Laboraloires Fowrnier, containing 200 mpg fenofibrate
(corresponding to capsiules of 200 mg fenofibrate,
co-micronized with sodium lavrylsulfate, and containing
lactose, pee-pelatinized starch, cross-linked polyvinylpyr-
rolidone and magnesiuim slearate, in tine with the toachings
of EP-A-0330532),

The resulls oblained are shown graphically in FIG. 1, on
which the percentage of dissolution is shown, the observed
standard deviation heing indicated between brackets,
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These resulls clearly show (hal the composilions accord-
ing to the invention have a dissolution profile which is
distinctly better than that of the prior arl compositions.

These results also clearly show that willn the compositions
of the invention, the standard deviation observed s dis-
tioetly lower than is the case with prior arl compositions,

EXAMPLE 2

Study of buavailability of compositions aceording to the
invenlion aond prior arl compositions,

Alest of bioavailability on healthy volunleers was carried
it

The following compositions were tested:

compaosition according to the invention: capsules contain-

ing granules prepared according to example 1, contain-
ing 200 mpg fenofilrate.
first composition according to the prior art: Lipanthyl®
200M from Laboratoires Fournier, containing 200 mg
feaofibrate, ideutical 1o that in the previous example.

second pror arl composition: Secalip® in capsule form
(300 mg Lenolibrate in the form of three 100 mg
capsules).

The study was carricd cut on 6 healthy voluntecrs receive
ing a single dose ol lenofibrate, wilh 1 minimum 6-day resl
period botween administrations, The samples for pharmaco-
kinetic analysis were collected aller each administralion al
the following times: 05 by Lhy 2h; 34 by 5hy 6 h 8y
10h; 12 h; 24 h; 36 h; 48 b; 72 b5 anel 946 hours following
administration of the medicament. Fenofibric acid content in
plasma was measured for cach sample,

‘The results abtained are given in table 1 helow.

TABLL ]
dose Cmnx  tmax e ALUC 040 ALIC (e
Product {mg) {um/ml)  (h) (R}  (weh/ml)  (ugb/ml)
[nventiun auu 5.4 & 23 148 162
Secalip @ 100 3 x 100 1.1 25 39 53 56
Lipanthyl & 200 1.6 B3 41 71 o2
200M

(*max: maxjmum plaxm:t concentration

Lmax; lime 0 reach Cmax

% plaama half-life

AUC O - b acca under the curve from O to t
AUC U - co: arca under the cwve Erom O to w

‘The results clearly show that the compositions of the
prezenl invention have a dissolution profile that is an
improvemenlt over compositions of the prior arl, leading to
a considerably enhanced bioavailability of the active ingre-
dicnt compared to that obtaincd with compositions of the
prior art,

EXAMPIL 4

Comparison of the dissolution profile of compositions
according to the invention and thal of products currently on
the German market,

On the German markel, immediale or sustyined-release
fenofibrate formulations cxist, Like in France, the 100 mg
and 300 mg (eooventional) forms coexiat with 67 and 200
myg forms (having enhanced hinavailability, according to the
(eaching of EP-A-0330532), These products are as [ollows:

Fenofibrate—ratiopharm; Ratiopharm—Ulm; Capsules;

Composition: 10 mg feonfibrate; LExcipients: lactose,

corn starch, magnesium stearate, E 171 celorant,
gelatine.
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Durafenal; Durachemie—Waolfratshausen Capsules;
Composition: 100 my fenofibrate; Excipients: lacluse,
corn starch, magnesivm stearate, E 171 colorant,
aclatine.

MNormalip pro; Knoll—Ludwigshafen; Capsules; Compe-
sition: 200 mg Fenofibrate, Excipients: Crospovidone,
gelating, monohydrale laclose, magnesiun stearate,
corn starch, sodivm lawrylsulfate, E 132 and L 17)
colorants.

A companson was made belween;

the tablel ol the invenlion as prepared using example 1
(2100 mg)

Normalip pro® (200 mg);

Lipanthyl® 200M (200 mg) (acconding to the preceding
example);

Fenofibrate by Raliopharm® (2100 mg);

Durafenat (2x100 mg)

The tests were implemented under the same conditions as

in the previous examples. G, 2 summarizes the resulls,

These tesults clearly show thut the compositicns of the
invention have 4 distinctly improved dissolution corpared
to prior art compositions,

Obvicusly, the present iovenlion is oot himited 1o the
embodiments described but may be subject to numerous
varialioms readily accessible to those skilled in the art,

What is claimed is;

1. A composition comprising 2 hydrosoluble carner and
micronized [eaolbrale having a dissolution of at least L%
in 5 minutcs, 20% in 10 minutes, 50% in 20 minutes and
73% in 30 minutes, as measurcd using he rolaling blade
melhod al 75 rpm according to the Europcan
Pharmacopocia, in a dissolution medivm constituled by
wiler with 2% by weighl polysarbate 80 or with 0.025M
sodivm lauryl sulfate,

2. The composition according (0 elaim 1, under the form
of a tablet.

3. The composition according to claim 1, under the {orm
ol granules inside a capsule.

4, The composition according o claim T, wherein the
micronized fenofibrate have a size less than or equal wo 20
e,

5. The composition aceording to claim 4, wherein the
micranized fanofibrate have a size less than or equal to 10
L

6. The composition aceorling W claim 1, wherein the
micronized fenofibrate is present in an amount of 20110 45%;
by weight.

7. The composition according to claim 1, further com-
prising a hydrophilic polymer.

8. The compuosition securding to claim 7, whercin the
hydrophilic polymer is polyvinylpymolidone, puly(vinyl
alcohol), hydroxypropyleellulose, hydroaymethylcellulose,
hydroxypeopyimethylcellulnse, gelatin, or a mixture thereof,

9. The composilion according lo laim 7, whereln the
hydraphilic polymer is present in an amounl of 20 (o 45% by
weight.

10, The composition accoeding to claim 1, further com-
prising a surfactant,

11. The composition according to claim 10, wherein the
surfactant is sodium lauryl sulfate, monooleale,
monalaurate, monopalmitate, monostearate, polyoxyelhyl-
enc sorbilane, sodium dioclylsulfosuccinate, lecithin,
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stearylic alcohol, cetostearylic aleohol, cholesteral, polyox- 13. 'The composition according to claim 1, wherein the
ytheylene ricin oil, polyoxyelhylene laily acid glycerids, hydrosoluble carrier is present o an amownt of 20 to 50% by
poloxamer, ar a mixture thereot. welght.

12, The composilion secording o claim 10, whersin the
surfactant is present in an amount of 0.1 to 3% by weight, * % & 4 u




