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de la Comunidad Andina, me permito informar, y anexar al presente escrito
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. Documento de cesién de derechos sobre la invencidn conferido por el

solicitante, debidamente legalizado y autenticado ante Consul
Colombiano, y autenticado ante el Ministerio de Relaciones Exteriores
junto con su correspondiente traduccion al castellano, debidamente
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. La direccion del solicitante es: allée de la Recherche 60, 1070

Bruselas, BELGICA

. Extracto para publicacién y Tarjeta de archivo tematico.

. Copias certificadas por la Oficina Europea de Patentes de las dos
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cuales REIVINDICAMOS PRIORIDAD, junto con  sus
correspondientes traducciones del inglés al castellano.
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Europllisches European Office européen
@) Patentamt Patent Office des brevets
Bescheinigung Certificate Attestation

Die angshefteten Unterla- The attached tdocumenta Les documents fixéa &
gan atimman mit der are exact coples of the cefte attestation sont
urapringlich eingereichten Ewropean patent application conformes a la version
Fassung der auf dem nich- described on the following initialament dépoaée de
aten Blatt bezejchneten page, as originally filed. la demande da brevet
europdischen Patentanmel- européen spicifiée i la
dung Gberein. page suivante.

Patentanmeidung Nr. Patant application No. Demande de brevet n*
99124269.4

Der Prisident des Europliachen Patentamts;
Im Auftag

For the Prasident of the European Patent Offica

La Président da I'Office ewropden das bravets
po.

LL.C. HATTEN-HECKMAN
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USE OF (8)-{-)-G-ETHYL-2-0XO0-1-PYRROLIDINEACETAMIDE FOR THE PREPARATION

‘The present invention relates to the use of (8)-(-)-ct-ethyl-2-axo-1-

OF A DRUG

pyrrolidineacetamide for the preparation of drugs for the curative and/or prophylactic

treatment of bipolar disorders, migraine, chronic or neuropathic pain.

The use of levorotatory (8)-a-ethyl-2-oxo-1-pyrrolidineacetamide, also knownas
levetiracetam [International Nonproprietary Name] as a protective agent for the treatment
and prevention of hypoxic and ischaemic type aggressions of the central nervous system |
is described in the Applicant’s European patent EP-A-0162 036. That compound can also .
be employed in the treatment of epilepay, a therapeutic indication for which it hes been
demonstrated that its dextrorotatory enantiomer, (R}-{(+)-0i-ethyl-2-oxo-1-pyrrolidine-
acetamide, is completely.devold of activity (A. J. GOWER gt al., Eur. J. Pharmacol., 222,
(1992), 193-203). That compound has also been described in European patent EP-A-

0 645 139, also in the Apglicant’s name, for the treatment of anxiety.

EP-A-162 036 cited above also describes methods for preparing (S)-(-}-c-ethyl-2-
oxo-1-pyrrolidine-acetamide which require the synthesls of a starting reactant obtained
by resolution of the corresponding racemate. British patent GB-A-2 225 322, alsoin the '
Applicant’s name, describes a method for prepering that compound which offers the '
advantage of using & natural amino acid which already has the desired stereochemical
configuration as the starting material, thus dispensing with any Iaborious separation of

the enantiomers,

In continuing its rescarch on that compound, the Applicant has now discovered
that (8)-(-)-0-ethyl-2-oxo-1-pyrrolidineacetamide possessea therapeutic properties which
render it particularly useful in the treatment and prophylaxis of bipolar disorders, mania,
migraine, chronic or neuropathic pain. Further, these activitiss were not observed for the

dextrorotatory enantiomer, (R)-(+-0-ethyl-2-ax0-1-pyrrolidineacetamide.

The present invention thus concerns the use of (S)-(-)-0-ethyl-2-0xo-1-

pyrrolidineacetamide with formula:

o
B,C—~G—§~CONR,

)
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for the preparation of drugs for the treatment or prophylaxis of bipolar disordersa, '

mania, migraine, chronic or neuropathic pain,

The present invention also concerns a method for treating migraine, bipolar
disorders, chromic or neuropathic pain, comprising administering a therapeutic dose of
(8)~{-}-a-ethyl-2-0x0- 1-pyrrolidineacetamide to a patient.

The term “treatment” as used by the Applicant means curative treatment and
prophylactic treatment.

By “curative” we mean the efficaciousneas of Levetiracetam in treating the
cumentepisocfe(e.g..lﬂmamiephueoradepmudvephuehbipohr).

By "prophylactic” or “maintenance” we mean the prevention of the recurrence of

menic/depressive, migraine, chronic or neuropathic pain episodes.

In a firet aspect, the invention concerns the use of (S)-(-)}-a-ethyl-2-oxo-1-
pyrrolidineacetamide for the mamxfacture of a medicament for treatment and/or
prophyhcﬂctrutnmtqf_migalmdhmﬂu.

The term “migraine” as used by the Applicant means a disorder characterized by

recurrent attacks of headache that vary widely in intensity, frequency, and duration. The
attacks are commonly unilateral and are usually associated with anorexia, nausea,
vomiting, phonophobia, and/or photophobia. In some cases they are preceded by, or
associated with, neurclogic and mood disturbances. Migrine headache may last from 4
hotirs to about 72 hotrs. The International Headache Soclety (IHS, 1988) classifies

migraine with aura (classical migreine} and migraine without aura (common migraine) as

the major types of migraine. Migraine with aura consists of & headache phase preceded
by characteristic visual, sensory, speech, or motor symptoms. In the absence of such
symptoms, the headache is called migraine without aura.

One-year prevalence figures are primarily dependent on age and sex (Ferrari
MD. “Migraine” The Lancet (1998); 351: 1043-1051 - Sheiffield RE. “Migraine prevalsnce:
a Hterature review ® Headache (1998); 38: 595-601).

Ten percent of the general population (6% of males and 15% of females) are
active migrainers. Prevalence peaks around 35 to 50 years of age in women and 25 to 35
years of age in men. Within the 10 to 19 years age group, there is a sharp increase in
prevalence with age, with a peak around 14-16 years. Before puberty there is an equal
prevalence between males and females. Among adults, the ratic of women to men is
approximately 2.5 : 1. One-year prevalence rates for migraine without aura are 1.5to 7
times higher then migraine with aura.

Migraine treatments can be divided into four types: general measures, abortive
therapy, pain relief measures, and prophylactic treatment (Silberstein SD. “Preventive
treatment of migraine; an overview® Cephalaigia {1997); vol. 17 p 67-72 - Diamond B,

it

L4
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Diamond ML. “Contemporary diagnosis and management of headache and migraine®
(1998); Pirst Edition, Handbooks in Health Care Co., Newtown, Pennaylvania, USA.

Diener HC, Kaube H, Limmroth V. “A practical guide to the management and
prevention of migraine® Drugs (1998); vol. 56 (5): p 811-824).

General measures may be & regular sleep schedule, regular meal acheduls, -

dietary measures, etc. There are a variety of agents that may be used as abortive

treatments, ranging from the simple analgesics such as acetyl salicylic acid, non-

luddﬂmﬁhﬂmmmm-),thmpwnds, lnﬂmehel.tnthemmt
mmthrdaabpedmmmts-lmwmiphnmpaunda)
Pain relief measurea may include NSAIDs, narcotic enalgesics, or rescue

w.hhmumuthmhanﬂetydmeﬁaﬁmthntmuudhthe'

prophylaxis of migraine. Prophylactic treatment is usually given daily for months or
years. It shonld be considered for patients who have two or more migraine attacks per
mmﬂ:.Beta-admoeeptorblncken primarlly propranclol- have been recognized for *
ﬂ:dreﬁmqvlnmlminemmﬁon Equally efficacious is the antiepileptic drug .

divalproex scdium. Other compounds ere iricyclic antidepressants (amitriptyline), -

calcham channel blockers (nifedipine, flunarisine, verapamil), NSAIDs (ketoprofen,
naproxen), riboflevin (vitemin B2}, and 5-HT antagonists.

Traditional theories of migraine pathogenesis are the vasogenic theory and the
neurogenic theory, Neither of these theories completely explains all of the clinical
phenomena observed during a migraine attack.

Current views on migraine pathophysiclogy take into account both neurclogical
and vascular events in the initiation of an attack. Endogenous neurophysiclogic events
activate trigeminovascular fibers in the brainstem, with subscquent perivascular release
of powerful vasoactive neuropeptides. In animal experiments these neuropeptides
promote a neurogenic inflammation response, consisting of vasodilatation and dural
plasma extravasation. Cortical spreading depression {CSD) has been been described as
slowly spreading waves of inhibition of cortical neurons that is associated with the

clinical symptoms of aura. Experimental CSD can activate the trigemino-vascular system -

in the brainstem, providing a possible link between aura and headache mechaniams.

There is some evidence that 5-HT acts as a neurotransmitter and humoral
mediator in the neural and vascular components of the migraine headache.

Migraine patients have a systemic disturbance of the 5-HT metabolism.

It ia thearised that persons prone to migrains have a reduced threshold for
neuronal excitability, posaibly due to diminished activity of the inhibitory
neurotransmitter gamma-aminobutyric acid (GABA). GABA normally reduces the collular
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effects of the neurotransmitter serotonin (5-HT) and glutamate, both of which appear to
be involved in migraine attacks.

Divalproex sodium is a stable co-ordination compound comprining sodium
valproate and valproic acid in a 1:1 molar relationship. Disordered GABA metabolism has
been reported in migraine patients and changes in cerebroapinal GABA levels were found
during migraine episodes. Divalproex is thought to elevate brain levels of gamma-
aminobutyric acid (RABA) by decreasing its degradation. The increased activity of
wwwwmwmﬂmmmmw
a number of mechaniams. Potential indirect mechanisma include decreasing the firing
rate of the serotonergic neurons in the dorsal raphe nucleus.

Valproate has been reported to raise endogenous brain levels of enkephalin,
which pleys a determinant role in analgesia.

It has been postulated that valproate decreases levels of excitatory amino acide
mthahrdn,htesfﬂin&wlthcsbtuathewmmm *Migraine prophylaxds with :
divalproex” Arch. Neurol. (1995); vol.52: p 281-286 - Welch KM, D’Andrea @, Tepley N, a
Barkley G, Ramadan NM. “The concept of migraine as a state of central neuronal '
hyperexcitabitity® Neurol. Clin. {1990); vol.8: p 817-828).

The most common side effects reported with divalproex are nausea, vomiting,
indigestion, asthenia, somnolence, dizginess, tremor, weight gain, and alopecia. Because
most side effects are dose related, patient and physician should aim for the lowest
posaible therapeutic dose.

Valproate has a known risk of hepatic failure, particularly in young children.
Liver function tests need to be performed at regular intervals. Valproate has been
reported to produce teratogenic effects such as neural tube defects. The latter demand
that the benefits of its use be weighed againat the risks of its use in women of
childbearing potential, particularly in treatment conditions such as for migraine

There is a genuine need to develop other alternatives and to provide a compound
with a therapeutic margin that is more appropriate to the treatment of this pathology.

Clinical trials carried out by the applicant have surprisingly demomstrated that
(8)- a-ethyl-2-ox0-1-pyrrolidineacetamide (levetiracetam) is particularly suitable for the
treatment of migraine directly or prophylactically.

These resulta are particularly unexpected due to the fact that levetiracetam is
devoid of direct effects on the GABA system (F. Klitgaard and col., "Evidernce for a unique .
profile of levetiracetam in rodent models of seisures and epllepsy” European Journal of
Pharmacology (1998); vol. 353, p. 191-206). Potentiation of GABAergic inhibition has
been proposed but extensive in vitro experimenta have not revealed any sigoificant
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displacement of ligands specific for 55 different binding sites including different receptor
systema, reuptaks sites, second messenger systems and channel proteins ( M. Noyer and
col. "The nove! antiepileptic drug levetiraceiam (uch LO59) appears o act via a specific
bincing site in CNS membranes” European Journal of Pharmacology (1995), vol. 286, p
137-146). Furthermore, levetiracetam did not modulate chloride fluxes induced by

muscimol (unpublished data). Finally, a lack of effect on GABA levels and the enzymatic

activities of GABA transaminase and glutamic decerboxylase was reported from o

neurochemical study on mouse brain (G. J. Sills and col. “Neurochemical studies with the :

mvdwﬂwnwbanthmmhmbmh‘ EmupeanJuumalofPhumneologr
(1997) vol. 325 p 35-40).

Valproate is moreover the only antiepileptic drug that has been approved for its
efficacy in the prophylactic treatment of migraine headache, thus, it was unexpected for
the applicant to discovered that (8)-a-ethyl-2-oxo-1-pyrrolidineacetamide (levetiracetam)

hmmhnﬂhbkﬁrmmtandlwmphyhcﬂcmdnﬂgﬂm. ’

Inam:‘therupect the invention concerns the use of (S)-(-)-c-ethyl-2-oxo-1-
pyrrolidineacetamide for the manufacture of a medicament for treatment and/or
prophylactic treatment of bipolar disorders. ¥

The term “bipolar disorders” aa used by the Applicant is defined below.

Bipolar disorders are clasaifled as Mood Disorders according to the Diagnostic
and Statistical Manual of Mental Disorders, 4th edition (Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV TM),American Peychiatry Association, Washington,
DC, 1994). Bipolar disorders are generally characterized by spontaneously trigged
repeated (i.e. at least two) episodes in which the patient's hyperexcitability, activity and
mood are significantly disturbed, this disturbance consiating on some occasions of an
elevation of mood and increased energy and activity (mania or hypomenis), and in other
occasions a lowering of mood and decreased energy and activity (depression).

Bipolar disorders are separated into four main categories in the DSM-IV (bipolar .
I disorder, bipolar I 'disorder, cyclothymia, and bipolar disorders not otherwise specified).

The essential feature of bipolar I disorder is a clinical course that is
characterized by one or more manic episodes alternated with one or more major
depressive episodes.

The essential feature of bipolar II disorders is a clinical course that is
characterized by one or more major depressive episodes accompanied by at least one
hypomanic episode. No full manic or mixed episodes are present.

Cyclothymia ia characterised by numerous periods of hypomanic symptoms that
do ntot meet criteria for a manic episode and periods of depressive symptoms that do not
meet aymptom or duration criteria for a major depresalve episnde.

L3
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Bipolar disorders not otherwise specified may be made in addition to the
diagnosis of schisophrenia, dehixional disorders, or psychotic disorder not otherwise
spectfied. If there is a very rapid alternation (over days} between manic symptoms and
depresaive aymptoms (e.8., several days of purely manic symptoms followed by scveral
daya of purely depresaive symptoms) that do not meet minimal duration criteria for a
manic episode or major depressive episode, the diagnosia is bipolar disorders not
otherwise specified.

By manic episode, the applicant means a distinct period during which thers is
an abnormally and persistently elevated, expensive, or irritable mood with signa of
pressured speech and psychomotor agitation. .

) By hypomania, the applicant means a lesa exireme manic episode, with lower
grade of severity.

By major depressive episode, the applicant means a period of at least 2 weeks
dm!nswhlchthmhﬂﬂ:erdmundmoodorthehuofhmltorp]mnmmb
anacﬁvluuwuhdgmofhnplhedmmtmﬂmmdmchomohrutudaﬂm.

By mixed episode, the applicant means a period of time (lasting at least 1 week)
in which the criteria are met both for a manic episode and for a major depreasive eplsode
nearly every day.

For a number of decades, the treatment of mania and manic recurrences in
bipolar disorders has essentially been based on the use of lithium salts (Li'). In recent
years, the incomplete protection and tolerance furnished by long-term use of Lit for
bipolar disorders has led to alternative treatments being considered. Clinical studies
indicate that during the acute phase of bipolar discrder, up to 40% of patients do not
satisfactorily respond to lithium treatment (Gustavo A. et al., Anticonvulsants for
treatment of manic depression; Current Drug Therapy, vol. 56, N°8, 1989).

A number of safety problems linked to long-term use of ithium have been
observed: Thus chronic interstitial nephropathy, polyuria, diabetes insipidus or
nephrogenic diabetes ingipidus occur in 25% of subjects treated over a period of more
than two years. Further, normal use of lithium frequently induces dysarthria, trembling,
ataxia, hypothyroldiam (30% of sulbjects in the first two years) and impotence.

One of the most common alternative treatments is the use of an anticonvulsant,
valproic acld (or its sodium selt), which has been shown to have an antimanic activity
and is also capable of having a mood stabilizing activity. However, the results obtained
are not yet satiafactory, and moreover valproic acid readily induces a variety of side ,
effects. The usual side effects of valproic acid relate to the gastro-intestinal tract, stich as .
nausea, vomiting, anorexia and diarrhea, as described in the preceding paragraph.
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Pharmacological testa carried out by the Applicant have demonstrated that in
therapeutically active doses, valproic acld would induce significant hyperactivity when
given to a healthy control rodent. The prophylactic use of valproate could thersfore
induce an effect contrary to the desired effect and/or produce a slight hyperactivity after
each administration of a tablet. Similarly, during active treatment, valproate is capable of ,
maintaining a hyperactive effect although the manic phase has passed, Finally, this
study has demonstrated the difficulty of adapting the useful dose of lithium or valproic
acid to the subject. Thus for these two compounds, a slight overdose tends to reduce
rodent activity to below the level of the controls,

There {s a genuine need to develop other alternatives to lithium or to valproic
acid to avoid their numerous side effects and to provide a compound with a therapeutic
margin, which is more appropriate to the treatment of thia pathology.

On continuing its research in this field, the Applicant has surprisingly
discovered that (8)-a-ethyl—2-om—1 -pyrrolidineacetamide (levetiracetam), in addition to
mmmmw.meawmwthMWMmm '
of mania. Levetiracetam would thus be particularly suitable for the treatment of mania
directly or prophylactically.

A further unexpected advantage of levetiracetam is the provision of
normalization to the level of the activity of the control, while valproate or lithtum tend to
£0o beyond this.

Thus in the case of valproate and lithium, too high a dose of these compounds
could result in underactivity with respect to the normal atate of the patient, which should
be avoided.

Levetiracetam thus has a certain advantage, as it enables the practitioner to
adapt the doses to the patient moare easily, without risking inducing side effocts of
hypoactivity due to overdosing.

Similarly, the consequences of abusive intake of tablets by the patient would be
minimized.

Finally, in the therapeutic doses used, levetiracetam also has the advantage of
being far removed from doses at which it is capable of inducing side effects while
compounds such as valproic acld or carbemazepine have & much reduced margin of
safety {A. J. Qower et al., Bur, J. Pharmacol., 22, p 193-203 (1992) -~ W. L8scher and D.
Honack, Eur. J. Pharmacol.,232, p 147-158 (1993) ~ H. Klitgaard, A. Matagne, J. Gobert,
E. Wiilfert, Eur. J. Pharmacol.,353, p 191-206 (1998)).

This unforeseeable range of properties means that the use of (8)-0-ethyl-2-oxo-
1-pyrrolidineacetamide is of particular interest for the manufacture of a medicament for
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treatment and /or prophylactic treatment of bipolar disorders. This compound has a safety
margin in use which has never been achieved for this therapeutic category.

In a further aspect, the invention concerna the use of (8)-{-)-Ct-ethyl-2-oxo-1-
pysrolidineacetamide for the manufacture of a medicament for tredatment and /or
prophylactic treatment of chronic and/cr neuropathic pein disorders.

The term “chronic pein® as used by the Applicant is gradually being recognised
as a disease process distincet from acute pein. Conventionally defined as pain that -

persists beyond the normal time of healing, pain cen also be conesidered chromic at the
point when the individual realises that the pain is going to be a persistent part of their

lives for the foresecable future. It is likely that & majority of chronic pein syndromes
fnvolves a neuropathic component, which is usually harder to treat than acute somatic

pain.

The best examples of predominantly neuropathic pain ayndromea are diabetic
pﬂiphﬂﬂnmopthymdpoﬁhapeﬂcmhmmrﬂymaﬂcchrmhpdn
mmhmpmwpﬁmhmmmm&wmm

diseases. On the other hand, the most common chronic pain gyndrome invalving back |

injury related pain often involves multiple organ eystems. The other mgjor cause of

chronic pain is cancer, which is known for its ability to cross tissue boundariss and
damageormprennvnﬂetyofwnmtema.mm,mostbackiqi\nymd'

patients have pain related to hoth somatic and neuropethic mechanisms (H. C. Hansen,
MD “Treatment of chronic Pain With Antiepileptic Drugs: A New Era® South Medical
Journal- Southern Medical Association (1999) 92(7) p 642-649).

The term *neuropathic pain® as used by the Applicant, is a pain initiated by a |
pethological change in a nerve which signals the presence of a noxious stimulus when no

such recogrisable stimulus exists, giving rise to a false sensation of pain. In other words,
itappennthnttbepainsyltemhubemtumedmdmﬁnottumiueﬂ'oﬂ.

It may be related to peripheral or central (spinal or brain) nerve lesiona or

dysfunction in the nervous system. Neuropathic pain can manifest as a result of
conditions such es, nerve injury (e.g. surgery, accident, amputation), trauma affecting

the limb (with or without cbvious nerve lesions), diseases affecting the nervous aystem,” -
infarct related to the nervous system, abnormal nerve function, spinal and radicular pain

disorders.

By nerve injury, the applicant means conditions such es, phantom pein (pain .
referred to the amputated limb), stump pain (pain at the amputation site), phantom Hmb |

mon-painfial nenlaﬁonn referred to the amputated limb), post-operative pain, thelamic

pain syndrome (central post-stroke pain). By trauma affecting the limb, the applicant
meana conditions such as, reflex symptomatic dystrophy, Causalgia. By discases !
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affecting the nervous aystem, the applicant means conditions such as, diabetic
neuropathy and other neuropathies, trigeminal neursigia (TN), postherpetic neuralgia
(PHN), mulitiple aclerosis, AIDS-related neuropathy, Cancer-related neuropathy
{neuropathy secondary to chemotherapy) (8. Troel, M.D. Jensen “Mechanisms of .
S Neuropathic Pain® Pain 1996-An updated review, IASP Press SEATTLE (1996), p 77-86). |

Chronic and/or neuropathic pains, remain the pain syndrome which are the
most difficult to treat and there is a genuine need to develop novel active compounds.

For almost thirty years, very little progress has been made in the drug treatment .
of chronic pain and neuropathic pain and this remains restricted to the use of

10 antidepressants, Nonsteroidal Anti-inflammatory drugs, local anesthetics, and
anticonvulsants.

A number of anticonvulsants, such as valproats or carbamazepine, possess
activity in the treatment of these pain conditions, but others such as pentobarbital are

@ ineffective (. L. Kields et al., Excitability Blockers, p93-116 - H. C. Hansen, MD

15 “Tveatment of chronic Pain With Antiepileptic Druge: A New Era® South Medical Journal-
Southern Medical Association (1999) 92(7) p 642-649).

Considerable precautions must be taken when using carbamagepine, which is a
first line treatment, since the difference between the therapeutic dose and the dose
inducing side effects is extremely small, Further, the posology inducing these effects

20 varies depending on the patient. Thus the practitioner must be extremely vigilant when
adjusting the doses to each individual treated. Side effects can include sedation, ataxia,
dizziness, blurred vision, also nausea and vomiting. Further, about 10% of patients
exhibit mild leukopenia {H. L. Ficlds et al., Excitability Blockers p 93-116).

Carbamazepine, which is the molecule in the antiepileptic category, which acts

25 uamﬁerenoeforphnrinacologicdsﬁdb.htheﬁeﬁofcmmkorneumpathbpah.hn
a distinct activity in inhibiting artificially induced pain or hyperalgesia. However,

@ pharmacological studies carried out by the Applicant have confirmed that the dose- :
activity curve does not only reverse the pain to the control threahold (reversal of !
hyperalgesia), but it goes beyond that and induces partial desensitization in treated

30 subjects (alteration of normal threshold). Thus in the doses used therapeutically, an
antinociceptive effect is observed and the animal no longer feels pain which it would feel
in ita normal state. Such desensitization can be particularly awkward as regards no-risk
use by the patient. Thus if a patient who wanted to reduce chronic or neuropathic pain
took too high a dose of carbamazepine, he would be exposed to partial desenaitization.

35 Thus with his sensitivity threshold being higher than normal, he would be much less
receptive to any external aggreasions such as heat, chafing or the like, and thus would
risk injuring himself or burning himself.

Pridied:03-11-2000] 3
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The Applicant’s pharmacological studies have revealed that levetiracetam
behaves in an unexpected manner in the treatment of chronic or nouropathic pain. In
contrast to carbamazepine, this molecule normalizes the dose/activity curve to the
control pain threshold (i.c. response before induction of diabetes). Thus the use of
levetiracetam has a very much higher safety margin of rlsk in the event of an overdose.

Further, in the therapeutic doses used, levetiracetam also has the advantage of
being far removed from doses at which it is capable of inducing secondary effects while
compounds such as carbamazepine have a greatly reduced safety margin,

This unexpected range of properties means that the use of (8)--ethyl-2-ox0-1-
pyrrolidineacetamide is of particular importance for the manufacture of a medicament for
treatment and/or prophylactic treatment of chronic and/or neuropathic pain disorders.

The present invention requires administration of an effective dose of
levetiracetam for the treatment and/or the prophylaxis of bipolar disorders, migraine and
chranic or neuropathic pains. The dose required in accordance with the invention should
besuﬁdentb-highmpamitthenhefdblpohrdimﬂmmnemdchmcw
neuropathic pains. Pharmaceutical compositions comprising levetiracetam can, for
example, be administered orally or parentersally, i.e., intravenouasly, intramuscularly or
subcutaneously, intrathecally.

Pharmaceutical compositions which can be used for oral administration can be
solids ar Hquids and can, for example, be in the form of tablets, pills, dragees, galatin
capsules, solutions, syrups, and the like,

To this end, Jevetiracetam can be used mixed with an inert diluent or a non-toxic -
pharmaceutically acceptable vehicle such as starch or lactose, for example. Optionally,
these pharmaceutical compositions can also contain a binder such as microcrystalline
cellulose, gum tragacanth or gelatine, a disintegrant such as alginic acid, a lubricant
such as magnesium stearate, a glidant such as colloidal silicon dioxide, & sweetener such
as sucrose or saccharin, or colouring agents or a flavouring agent such as peppermint or
methyl salicylate. They also comprise compositions which can release the active
substance in a controlled manner. Pharmaceutical compositions which can be used for
parenteral administration are in the pharmaceutical forms which are known for this
mode of administration and are in the form of aqueous or oily solutions or suspensions
generally contained in ampoules, disposable ayringes, glass or plastics vials or infusion
containers.

In addition to the active compound, these solutions or suspensiona can
optionally also contain a sterile diluent such as water for injection, a physiologic saline
solution, oils, polyethylene glycols, glycerine, propylene glycol or other synthetic solvents,
antibacterial agents such as benzyl alcohol, antioxidants such as ascorbic acid or

Prifited:0§-11+2008)
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sodium bisulphite, chelating agents such as ethylene diamine-tetra-acetic acid, buffers
such as acetates, citrates or phosphates and agents for adjusting the osmolarity, such as
sodium chloride or dextrose.

These pharmaceutical forms are prepared using methods which are routinely
used by pharmacists. '

The percentage of active material in the pharmaceutical compositions can fall
within a wide range of concentrations and depends on a variety of factors such as the
patient’s sex, age, weight and medical condition, as well as on the method of
administration. Thus the quantity of active product in compositions for oral
adinlni-tmﬁonhatlealtD.S%bgwdghtmdmbeuprEywdgmwlth:&pectto e
the composition weight. The terms *active materiel® and “active product” as used by the
Applicant mean levetiracetam alone or combined with at least one other
pharmaceutically active compound for use in these pathologies. Non-limiting examples of
Eheleeompoundn:whhh.canbecmedfaruuinmbinaﬁonwithlweﬂmnehmm
antivirals, antispastics l.e.: baclofen), antiemetics, antimanic mood stabilizing agents, .
analigesics (i.c.: aspirin, ibuprofen, paracetamol), narcotic analgesics, topical anesthetics,
opioid analgesice, lithium salts, antidepressants (Le.: mianserin, fluoxetine, trazodone),
tricyclic antidepressants (Le.: imipramine, desipramine), anticonvulsants fl.e.: valproic
acid, carbamazepine, phenytoin ...), antipsychotics (i.e.: risperidone, haloperidol),
neuroleptics, benzodiazepines (Le.: diazepam, clonazepam), phenothiszines (i.e.:
chlorpromazine), calcium channel hlockers, amphetamine, clonidine, idocaine,
mexilstine, capsaicin, caffeine, quetiapine, serotomin antagonists, O-blockers,
antiarrhythmics, triptans, ergot derivativea

Por the preferred oral compositions, the dosage unit is in the range 50 to 3000
milligrams {mg) of active product.

In compositions for parenteral administration, the quantity of active material
present is at least 0.5% by weight and can be up to 33% by weight with respect to the
composition weight. For the preferred parenteral compositions, the dosage unit is in the
range 1 mg to 400 mg of active product.

The daily dose can fall within a wide range of dosage units of active product, and
is generally in the range 5 to 70 mg/kilogram {(kg). However, it should be understood that
the specific doses can be adapted to particular cases depending on the individual
requirements, at the physician’s discretion. )

The efficacy of levetiracetam for the treatment of migraine, bipolar discrdera and
chronic ar neuropathic pains is ilhustrated by the results of the following pharmacological
tests. These examples fllustrate the invention without in any way limiting ite scope.
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EXAMPLE 1: Pharmacological data for the treatment of bipolar disorders.

Y maze test

An increase in motor activity is a frequent symptom of manic disordersand asa
consequence, it is often used as & model of mania in laboratory animals, A wide variety of |
compounds or combinations of compounds can cause hyperactivity; however, not all
forms of hyperactivity can be reversed by lithium. Further, not all activity teats are
suitable for cbeerving reproducible hyperactivity.

Hyperactivity induced in rodents tested in a symmetrical “Y* maze by a mixture
of dexamphetamine and chlordiazepoxide (DEX-CDP) has been used by a mumber of
researchers to study the effect of lithium (Cox C. et al., “Lithium attenuates “mardc”
activity in rats” Nature (1971), vol, 232 p 336-338 — Vale A. L. and Ratcliffe F., "Effect of
lithium administration on rat brain 5-hydroxyindole lavels in a possible animal modsl of
mania® Paychopharamacol. (1987), voL.91 p 352-355), or more recently the effect of the
antiepikpﬂc'\falproate’(caoBJ and Peng N. A., “Magnessium valproate attenuaiss
hyperactivity induced by dexamphetamine-chlordiasepaxide mixture in rodents® Eur. J.
Pharmacol. (1993), vol. 237, p 177-181). Those two compounds have been used clinically
to treat bipolar disorders, Le., acute mania and its management (seo Gelenberg A. J. and
Hopkins H. 8 “Report on efficacy of treatments for bipolar disorder” Psychopharmacol.
Bull. {1993), vol. 29, p 447-456) and have significantly reduced hyperactivily induced by .
DEX-CDP irrrodents tested in a “Y® mase. Thus this model is acknowledged as a possible
enimal model for the study of mania.

The efficacy of (8)-{-)-G-cthyl-2-oxo-1-pyrrolidineacetamide for the treatment of

mania has thus been studied using the model described above, using rats in which

hyperactivity has been induced using the DEX-CDP mixture. Lithium and valproate were -
also tested and used as reference compounds. '

The animals used were male Sprague-Dawley rats (origin: OFA, IFFA, CREDO,
Belgium) weighing between 210 and 290 grams. Theay were placed in stainless steel cages '
in groups of 8. The day prior to the experiment, they were placed in macrolon cages (4
animals per cage: 38 x 27 x 15 centimeters (cm)) with the floor covered with sawdust. The
cages were placed in an animal holding chamber provided with air conditioning,
filhyminated from 0600 hra to 1800 hre. Food and water were evailable “ad lbitum”.

The apparatus used was a Y maze (each arm being 40 cm long and 15 cm wide
with 35 cm walls) constructed from grey Plexigiass, located in a faintly flluminated room
(Less than 5 Lux at ground leve]) and used to measure the rata’ activity. The activity was .
eatimated by recording the number of entries into the arms of the maze over a five-
minute period. A video camera was positioned at a height of one meter above the

&
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apparatus and connected to a monitor located in an adjacent room in which an
experimenter counted the number of entries into the arma.

The injection of different compounds into the rats was performed under the :
following conditions. 12.5 mg/kg of chlondiasepoxide and 1.18 mg/kg of D-amphetamine
sulfate were dissolved in a saline solution {0.9%) and administered simuitaneously by
subcutaneous injection 35 minutes before the test in a volume of 1 mi/kg. 17 and
54 mg/kg of levetiracetam were disaclved in a saline aqueous solution (0.9%) and
injected intraperitoneally 30 minutes before the test (table 4). 50, 100 and 200 mg/kg of
sodium valproate were dissolved in an aqueous saline solution (0.9%) and injected
intraperitoneally 15 minutes before the tost (table 2). 2 and 4 milliequivalents {meq) of
LI~ fkg of lithium chlaride were dissolved in & saline solution (0.9%) and injectsd
intraperitoneally 215 minutes before the test (table 1). The test drugs were injectpd in a
volume of 5 ml/kg.

ﬁeeﬁecénofthpdiﬂerentdrupmﬂdiedupamtely.!neachaperhmﬂ
the animals were placed in different groups (n = 11 or 13/group) in e random fashion.
During the test, each rat was placed in the center of the apparatus and the number of
visits into the armas was recorded as an activity index.

For the results to be properly statistically analyzed, they were expressed as
median with the first and third quartile. General comparisons of the statistics were
carried out using a Kruskal-Wallis test for the controls and the effect of the compound
per se. Thia teat was also used to compare the effect of the (DEX-CDP) mixture, and the
effect of the compounds egainat the hyperactivity induced by the (DEX-CDPF) mixture.

In the event of a significant difference, multiple post hoc comparisons under the !
Kruakal-Wallis test were estimated using the method proposed by Siegel and Castellan
(Non parametric statistics. McGraw Hill, second edition (1989)). Comparisons hetween the
control group and the groups for the DEX-CPD mixture were carried out using the Mann-
Whitney test (Non parametric statistics. McGraw Hill, second edition (1989)).

‘The resuits of these pharmacological studies are summarized and presented in
Tables 1 10 4.

Administration of the DEX-CDP mixture induced a comparable and significant
hyperactivity in each experiment.

Lithium chloride {table I) significantly counteracted the hyperactivity induced by
DEX-CDP in a dose dependent manner. It even reduced the activity to below that of the
non-hyperactive control rat. Lithium chiloride per se induced a slight no significant
reduction in the activity of don-hyperactive control.
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Table I

Treatment Number of arms visited | Pvamixture | P vs control
Control 26.5 (25.5-28) 0.0005% —
Mixture 45 (39-48.5) — 0.0005™
Mixture + .

Lithium chloride

2 mEq/kg 31.5 (27-36) N8 —_—
Mixture +

Lithium chloride

4 mEq/kg . ,.14 {10.5-17.5) <0.001* < 0.0001*
Lithi hlorid .

2 mEq/kg 25 (21-26.5) —_— NS
Lithium chloride

4 mEq/kg 20 (16-23) - NS

Eﬁectoﬂithtumchbrideonhypemcﬂﬂwinducedbyamktmofcmmsmnﬁdei
and D-amphetamine in a Y-maze test. Results are expressed in terms of median with

Q1 and Q3 in parentheses.
* Multiple comperison test under Kruakal Wallia;
* Mann-Whitney test; N8 = no significant effect.
P = probability of the significant difference

P va mixture = probability of the significant difference between the group tested and

the mixture,

Sodium valproate (table II) significantly counteracted hyperactivity at a dose of
200 mg/kg. As was the case with lithium, sodium valproate tended to cause hypoactivity
in the treated rats. Finally, it was observed that scdium valproate per se induced a strong

dose dependent hyperactivity in non-hyperactive control.
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Table It
Treatment Number of Pve mixture | Pvs control
arms visited )
5 Control 25 (24-28) <0.0001%* —_—
Mixture 43 (34-44) — <0.0001%*
Mixture +
Sodium valproate 50 mg/kg 38 (36-41) NS —
Mixture +.
10 Sodium valproate 100 mg/kg | 39 (32-41) NS —
Mixture +
Sodium valproate 200 mg/kg 20 (14-26) <0.001* 0.06*
Sodium valproate 50 mg/kg 28 (24-31) — NS
Sodium valproate 100 mg/kg | 34 (32-36) — <0,05*
@ 15 Sodium valproate 200 mg/kg | 40 (28-43) — <0.01*

Effect of sodium valproate on hyperactivity induced by a mixture of chlordiazepoxide

and D-amphetamine in a Y-maze test. Resuits are expressed in terms of median with

Q1 and Q3 in parentheses. * Multiple comparison test under Kruskal Wallis; ** Mann- °
20 Whitney test; NS = no significant effect.

P = probebility of the significant difference

P vs mixture = probebility of the significant difference botween the group tested and

the mixture.

Levetiracotam (table IIT) significantly counteracted the hyperactivity induced by
25 DEX-CDP at a dose of 54 mg/kg. Levetiracetam per se induced only a alight hyperactivity
at a dose of 17 mg/kg.
Finally, an anglysis of the experimental data showed a surprising normalization .
@. to the activity level of the non-hyperactive control rats when hyperactive rata (DEX-CDP}
aretreatedwﬂ_:hthehjghatdoaeoﬂeveﬁmmm.
30
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Table II
Treatment Number of Pva mixture Pva control
srma visited
S Control 25 (22-29) <0,0001** —

Mixture 40 (36-48) — <0.0001**
Mixture +
Levetiracetam 17 mg/kg 36 (32-38) NS —
Mixture +

10 Levetiracetam 54 mg/kg 26 (12-33) <0.001* NS
Levetiracetam, 17 mg/kg| 31 (29-33) — <0.05* T
Levetiracetam 54 mg/kg 28 (26-28) — NS

Effect of levetiracetam on hyperactivity induced by a mixture of chlordiazepoxide and |
15 D-amphetamine in a Y-maze test. Results are expreased in terms of median with Q1
and Q3 in parentheses,
* Multiple comparison test under Kruskal Wallis;
*+ Mann-Whitney test; NS = no significant effect.
P = probability of the significant differences.
20 P va mixture = probability of the significant difference between the group tested
and the mixture.
Taken together, these results suggest that levetiracetam has an unexpected
potential for the treatment of hipolar disorders. - a
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EXAMPLE 2: Pharmacological data for treatment of chronic or neuropathic pain
disorders.

In order to study the activity of levetiracetam as regards chronic or neuropathic
pains, the Applicant carried out a series of experiments based on the Randall test A
method for measurement of analgesic activity on inflamed tissue; Arch. Int.
pharmacodyn., 1957, CXI, No4. P 409-419". By virtue of this protocol, it was poasible to
determine the ability of levetiracetam to correct hyperalgesia secondary to induction of a
neuropathic problem of metabale origin in a rodent,

This study was performed with rats in which diabetes had been artificlally

induced by injecting streptozotocin. The diabetic neuropathy thereby induced ellowed the |

correction of the hyperalgesia caused by the use of levetiracetam to be measured.

The animals used for these experiments were male Sprague-Dawley rats
(Charles River, France), weighing 250-280 grams (g}, which had undergone induction of
&mmmmmmmmmmﬂoo-mog)rwdvdm
interperitomeal lnjecl:lon ofuh-eptnmcln (75 mg/kg, 1.p.) (Zanosar®, Upjohn, France)
dissclved in distilled water. Hyperglycaemia was confirmed one week after induction by
detarmining the quantity ¢f blood glucose (caudal puncture) using a Dextrostix reactive
strip (Ames) read using a colorimeter (Ames Division, Miles Laborataires, France).
Animals with more than 14 millimoles (mM) were considered to be diabetic. The pain
thresholds wers determined 3 weeks after induction of diabetes. Only animals with a
15% reductien {n the thresholds were selected.

‘This model was used in accordance with the description in COURTEIX et al,,

*Streptozocin-induced diabetic rats. Behavioural evidence for a model of chronic pain® Pain

(1993), vol. 53, p81-88. The study was performed using the following compounds:
- LEVETIRACETAM: (Leborutories UCB), dissolved in distilled water.

- CARBAMAZEPINE: (Sigma}, dissolved in hydroxy propyl methylcelluloas.

As has already been mentioned above, the test explained below was performed to

stimulate a reaction in the animal with a mechanical nociceptive stimulus to a hind paw.
An increasing pressure was applied uasing an analgesia meter (Ugo Baasile, type 7200),
until a cry was emitted which was considered to be the pain threshold, expressed in
grams, .
‘The experimental protocol and parameters measured are defined as follows.
After determining the base thresholds, the animals received the study
treatments (vehicle, levetiracetam, 17, 54, 95.2 and 120 mg/kg, carbamazepine, 10 and

30 mg/kg) administered intraperitaneally (i.p.) using the equal block method to aveid any

chronobiological influence. The effects of different treatments were thus determined
during the same time period. The reaction thresholds were measured 15, 30, 45, 60, 90,
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blind with 8 different animals per treatment.

Table A : Performed treatments

Group | Test |No.of Compound - Dose Administration
treated rats| (mg/kg) Route Volume
1 Randall 56 Levetiracetam 17; 54; Lp. |2ml/kg
95.2; 120
and
Selitto 56 Carbamazepine 10; 30
Vehicle

No = number

i.p. = intraperitoneal

The-resultlnremmdumeamd:atandardeﬂorofmmls.&m).m
areas under the curves as a function of time were calculated for each product using the
trapezium method to obtain a picture of the overall effect. They were expressed as a
variation of the vocalization thresholds with respect to the thresholds before injection.

‘The dose which could overcome 50% of the hyperalgesia induced by diabetes was
calculated as the “anti-hyperalgesic dose effective 50°.
Statisticel comparison was carried out by means of a twe-way analysis of

variance followed by Fischer's PLSD multiple comparison test to analyze the temporal
effect and using an unmatched sample Student test to compare the different treatments

{areas under the curve).

By normal animal, the applicant means, animal in which no diabetes has been

induced.

A study of the data obtained by the Applicant has revealed the following facts.
Induction of diabetes was accompenied by mechanical hyperalgesia,

confirmed in all of the animals used by a significant reduction in the vocalization

@
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thregholds from 309.4 £ 15.2 g to 152.8 38.0 g. Injecting the vehicle did not significantly
modify the vocalization thresholds (Table B).




COMPOUNDS BEFORE . AFTER DIABETES
DIABETES 0+ 15 30 45 60 ‘90
Vehicle 306.6 (10.93) | 174.4 (4.19) [180.0 (2 83)| 183.8 (4.70) }181.9 (5.97)| 166.9 (3.40) |166.9 (5.97)
Levetiracetam | 282.2 (5.48) | 181.9 {3 09) |211.9 (7.19)|206.3 (10.12}{193.1 (7.19)| 185.6 (4.86) |178.1 (3.40)
17 mg/kg * *
Levetiracetam | 296.3 (10.12) | 180 0 (5.30) 2381 |2438(1597)] 230.6 |[189 4 (13.87)|176.3 (8.39)
54 mg/ : (22.04) * - (14.44) *
Levetiracetam | 306.6 (11.73) | 169 7 {6.00) 2644 |283.1 (2462)| 2344 |180.0(12.36)]180.0 (8 02)
95.2 mg/kg {13.58) * * (11.32)*
Levetiracetam { 309.4 (15.25) | 161.3 (7 23) 3319 |315.0(30.00)] 262.5 |213.8(13.52)|176 3 (7.36)
120 mg/kg (31.75) * - 27.04) * -
Carbamezepine | 300.9 (12.31) | 170.6 (5 26) 2175 |333.8(14.66)] 273.8 |206.3 (10.51)]187.5 (8.02)
10 mg/kg {18.59) * * (12.60) * *
280.3 (9.92) | 152.8 (8.01) 450.0 |[425.6(39.98)] 311.3 |230.6(24.86)] 196.9
30 mg/kg “44.10)* . (36.05) * * (14.01) *
Bffect of Levetiracetam and Carbamazepine on vocalization threshold (g) in diabetic rats.
Results are expreased in termas of mean with SEM between brackets.
* m gignificant difference from controls (vehicle).
+ = time after injection of Levetiracetam and Carbamazepine {minutes.).
® D

120

166.9 (5 26)

180.0 (2.83)

176.3 (6.80)

159.4 (3.95)

174.4 (6.30)

174.4 (3.95)

174.4 (7.99)

180

166.9 (4.43)

176 3 (2.45)

176 3 (6 80)

163.1 (4.43)

168.8 (4.70)

174.4 (3.95)

170.6 (6.30)

0z
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In this test (Table B), a dose of 120 mg/kg of levetiracetam caused complete
correction of hyperalgesia manifested by a statistically significant increase in the
vocalization thresholds, at a maximum 15 min after injection, and persisting up to 60
min after injection. The increase in the thresholda observed with the 3 other doses was
alao significant from 15 minutes after injection up to 45 min for doses of 95.2 and
54 mg/kg and 30 min for the dose of 17 mg/kg. The anti-hyperalgesic effective dose 50
was 35.1 1.8 mg/kg.

Carbamagepine used as the positive control caused a complete reversal of
dhbeﬁchyper'alpdaforthe2doluuledfhbh3).ltbmemﬂ-hypudgedcm
fifteen minutes after injection of the dose of 30 mg/kg, an effect that persisted to the
ninetieth minute.

The dose of 10 mg/kg only caused a reversal in hyperalgeaia in the thirtieth
minute after injection, the effect being maintained for sixty minutes.

These data alsq confirm that the active doses of carbamazepine altered the
threshold of animals to & level above the level of normal animals (Lc. response before
induction of diabetes), which could be detrimental to an adaptive pain feeling.

It should be noted that at a dose of 30 mg/kg, carbamazepine induced, with a
delayed effect (30 min after injection), a reduction in spontaneous motor activity {(which
we did not quantify). Nevertheless, this could imply that at this dosage, carbamagepine
has side effects like sedation, akinesia, or ataxin.

Taleen together, these results suggest that levetiracetam has an unexpected
potential as a drug for the treatment and or prophylactic treatment of chronic or
neuropathic pains.

EPOD154280.4 86 PESGE
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1. Use of (S)-a-ethyl-2-oxn-1-pyrrolidinescetamide for the manufacture of a medicament for
treatment and/or prophylactic treatment of bipolar disorders.

5
2. Use of (S)-a-ethyl-2-oxo-1-pyrrolidineacetamide for the manufacture of a medicament for
treatment and /or prophylactic treatment of migraine disorders.
3. Uud(S)-cleﬂ:yl&-m—l-pyrrdidhmhmﬁeﬁrﬂ:emamﬁctumofamth'
10 treatment and/or prophylactic treatment of chronic and/or neuropathic pain disorders.
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A use of {S)-a-ethyl-2-oxo-1-pyrrolidineacetamide for the manufacture of a medicament for
treatment and/or prophylactic treatment of bipolar disorders, migraine, chronic and/or
neuropathic pains is described.
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TRADUCCION DEL INGLES AL CASTELLANO de las
reivindicaciones contenidas Ia Solicitud de Patente Europea No.
00124269.4 relacionada con:

USO DE (S){1)-ALFA-ETIL-2-0XO-1-PIRROLIDIACETAMIDA
PARA EL TRATAMIENTO DE DESORDENES BIPOLARES Y DE
DOLOR

ANEXOS: 1a Solicitud de Patente Europea arriba mencionada No.
99124269.4; Certificacién del Presidente de la Oficina Europea de
Patentes,

Texto en Inglés, Alemén y Francés
Oficina Europea de Patentes
L&sdocumentosanexossoncopiasexactasdelasolicitndEmopeade

Patentes descrita en la p4gina siguiente, tal como fue originalmente
presentada.

Solicitud de Patente No. 99124269 .4
Por ¢l Presidente de la Oficina Europea de Patentes

(Firma Ilegible)
LL.CHATTEN-HECKMAN

LA HAYA, el 26/10/00
SELLO ADHERIDO

Oficina Europea de Patentes

Hoja 2 del Certificado

Solicitud No. 99124269.4 Fecha de Presentacion: 01/12/99
Solicitante(s):

UCB, S.A.

1070 Bruselas

BELGICA

Tftulo de la Invencién:
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uso de (8)-(1)-alfa-etil-2-oxo-1-pirrolidiacetamida para el tratamiento de
desordenes bipolares y de dolor

Prioridad(es) reivindicada(s)

Pais: Fecha: Niimero de Presentacion:
Clasificacién Internacional de Patentes

AG1K31/40

Estados Contratantes designados a 1a fecha de presentacion:
AT/BE/CH/DE/DK/ES/FUFR/GB/GR/IE/NT/LVLU/MC/NL/PT/SE

Notas:
Ver titulo original en la pédgina 1 de la descripcién

USO DE (S)+(1)-ALFA-ETIL-2-0X0-1-PIRROLIDIACETAMIDA
PARA LA PREPARACION DE UNA DROGA

REIVINDICACIONES

1. Uso de (s)«(1)-alfa-etil-2-0xo-1-pirrolidiacetamida para la
fabricacion de un medicamento para el tratamiento y/o tratamiento
profilactico de desordenes bipolares.

2. Uso de (s)1)-alfa-etil-2-oxo-1-pirrolidiacetamida para la
fabricacién de un medicamento para el tratamiento y/o tratamiento
profilictico de desordenes de migraia.

3. Uso de (s)(1)-alfa-etil-2-oxo-1-pirrolidiacetamida para la
fabricacién de un medicamento para el tratamiento y/o tratamiento
profiléctico de desordenes crénicos y/o desordenes de dolor neuropético.

Extracto

Se describe un uso de (s)-(1)-alfa-etil-2-oxo-1-pirrolidiacetamida
para la fabricacion de un medicamento para el tratamiento y/o
tratamiento profiléctico de desordenes bipolares, migrafia, de desordenes
cronicos y/o desordenes de dolor neuropético.

ES TRADUCCION FIEL Y COMPLETA DE LAS
REIVINDICACIONES CONTENIDAS EN EL DOCUMENTO ANEXO
TERMINADA ESTE 2 DE MARZ0, 2001,

X
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Compoaition of levetiracstam. and therapenstic uses

This invention relates to new pharmaceutical compositions comprising lavetivacetam
and at least ene compound inducing neural tnhibition madiatad by the GABA, receptors.

The present invention is directad more spectfically to & new pharmaceutical compostiion
and thetr use for the treatment of epilepay snd for controlling seizures. Another aspect of
this invention concerne. the use of said camposition for the treatment of bipalar disorders,
migraine, major depressive disorders, and any other disease that could he treated with an
effecttve but kigh amount of a compound inducing neure] inhibtiton modiated by the
QGARA, receptors, such as valproic acid or pharmaceutical acceptable salts thereof, and
clonazepam, chlordiasepoxide and phenobarbital alons. with redusad amount of this
campound.
sodium valproate, vlpromide, vaiproate pivaxil.. ) are antiep{laptic agents used in the
monatherapy treatment of various forms of epllepey and other acizure disorders. Valproie
acid is considered an a first line drug in the trestment of generaliaed seizures, capecially
absence, tonic-clonic ssizures and myocionic setsives. Furthermore, it is often used for the
treatment of simple and complex pariial scisures with ar without secondary ganecalization.
Mareaver, valproic aald. genarally as secai-sodinm valpraate, i 3 recognised treatmen? of
depresaion, particularly bipolar disorders. Valproie acid and dertvatives may ulso be of
value in treatrent or prevention of migeaine, musde spasm, Hiccup and peychiatric
disorders (Martindals, 1998; Davis L.L, & al., Paychopharmacol. Bull. (1898}, 33, 647-652).

Valproic acid that could be used for the treatment of the preciied pathologies, are
characterieed by e small therapeutic margin, and several adverve effects are reported with
surrently used therupeutic dosss. The most frequently reported adverse effects associated
with therapy with valprolc acid or derivatives are gastro-intestinal disturbances,
particularly on inftiation of treattmant. Less common: adverse effects include increased
appetite and weight gatn, tranalent halr Inas, tremor, drowstness, ataxis, confusion,
headache, reversible prolongaiton of hieeding thne and thrombocytopenta.

For the treatment of epilspay, the recommended inttial dose of valprofe acid for an adult
in Europe 1s 800 mg/day, increasing at 200 mg at three-day intervals until setzure control
1s achisved or adverse effects preciude further increases. The usuel rangais 1 o 2 g daily
(20 to B0 myg per kg body weight per day), with a maxinum daily dosage of 2.5 g. The daily
dosage recommended for children weighing more than 30 igg is 20 to 30 wg/kg/day. In
children weighing less than 20 kg, & dosage of 20 mg/kg/day is repammanded; in case of
required dossge above 40 mg/Xg/day, citnical chemistry and haematological parameters
should be monitored. For elderly, dosage requirements of valproic actd ahould he lowar
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becanse of variations of pharmacokinetic parametera. For most patients, therspeutic
plasma valpraie actd concentrations will range from 40 in 100 ug/ml,

Barbiturxies nod bensodismepines which enhance inhibitory CABA,-ergle
nsurotransmission have broad spectrum anti-epileptic agents but are associated with very
marind sedation ataxia and deficiis in cognitive function at therapeutic doses.
Bensodiazepines ate affective in man againat both primary ganerslized and partial seisures,
other childhood epilepaies, and status epflepticus. Undestrable side effects are described
such as the development of dependencs and the posaibitity of withdrawal seizures, snd
inchude tmipairment of peychomotor skille, sedaiton, potentiation of alochol effects, and
anmesia.

Levetiracetam or (8]-{-)-a-sthyl-3-ax0-1-pyrrolidinsacetnmida is disclosed
Buropean Patent EP 143 036 an well as its use a8 a protective agent for the treatrment snd
the prevention of hypaxic and Sechemic {ype agrestions of the central nesvous sywtem.
This compound is also effective in the trestment of epliepay. a therapeutic indication for
which it has been demnonatrated that its dextrorotatory enantiomer (R)-(+)- a -ethyl-2-ox0-
1-pyrrolidinsacetamide compietely lacis sctivity (Gower AJ. & al., Bur. J. Pharmacol.
(1993), 223, 163-203). Recant results from three double-hlind placeho controlled studies
demonstrate that levetiracetam is an effsctive and well tolecated adjunctive agent in the
treatmant of refractory partial onset aeisures (Sharvon 8.D. ot al., Eptiepsia (1698) 40,
Suppl. 7:7€). Moregver, European Patent Application EP 645 139 discloses the use of {93(-
)= a -sthyl-3-0xo- 1-pyrrolidinsacetamide for the treatment of anxisty, whereas the

'mﬂmm-{ﬂ-nemmlmm&domwmmm&

activity,

Animal safety studies with leveliracetam show ne esrdiovascular, carctnogenic, or
reproduciive trxiclly. Signs of imited neurotoxscity cocur in the form of sight sedation at
very high dosss. Otherwise, this campound Is wall tolerated. Clinieal atudies on healthy
volhunteers showed that levetiracetam is well tolerated st single dose (fram 300 mg to 8,000
® s repeated doses (1500 mg/day for 14 daye). Preliminary data from tolershility studies
suggest goad tolerability in epileptic patients of doses up to 4000 myg/day.

Monotberapy, Le. the treatment of epflepay with a single antfepileptio drug, Is the
universally accepied regimen of cholce for patients with newly diagnosed epilepay. In
eppraximately 70 9 of thess patients, adminiatration of & singls antieplleptic drug leads to
comiplete seizure contral without adverse effects. Unfortunstely, monotherapy fails, even at
mantmal tolersted doses, in an impartant minarity of patients (20 to 30 9% of patients will
mmmmmmmmmmmu
adding & second drug, and more if necessary) is & common praciics.

The aim of palytherapy is to idetiitly polydrug reghnens that have minimal adverse
effects and maximal efficacy in dlinioal practice. But addition of a second (ar even a third)
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drug es part of combination therapy is often associated with a higher incidence of adverse
events and greater toxicity. Thia is frequently due to pharmacokinetic modifications. For
example, valproic acid displaces phenytoin from plasma proteins, significantly increasing
its unbound fraction, mhibiting {ts matabolism and reducing its intrinsic clearance.
Valprois acld inhibite both the p-hydraxyiation and the N-glucosidation of phenobarbital
and significantly reduce iin metabolic and total clearance. Valproic acid interferes also with
the pharmacokinetic of carbamasepine, of lamotrigine and of felbamate (Riva R. & al., Drug
interaciions (1606), 81, 470-483).

Acourdingly, there is a need in the field for the development of pharmaceuticals that
would causs as fow and es mild toxic and aide effects as possibls and yet be effective
agatnet a wide variety of seisure types.

I has now been discovered that Jevetiracetam potentiates the anficonvulsant, and the
anii-manie sctivity of compounds induaing neural inhibition mediated by GABA, receptors
without exacerbating reiated side effects. As & result of these unexpected pharmacclogical
properties, patients obtaining control of their sympioms at the expense of marked sdiverss
effects during monotherapy treatmant with thess commpounds may cbiatn a significant
improvemant in thetr treatment outcome by combined dosing with a minor dose in
combination with levetiracetam.

The present invention is related to the unexpecied fact that levetiracetam, known as an
antiepfieptic compound, is an effective potentisting agent of the anticoavalant, and the
anti-manic activity of valproic acid and pharmaceutically accepiable salte thereo,
clonasepam, chiordiasepoxide and phenobarbital.

Thus, the present invention concerns a pharmaceutical composition comprising
levetiracetam and at leaat one compound inducing neural inhihition mediated by the
GABA, receptors.

By a compeamd indueing neurs! inhibition madiated by ths QABAL receptors, we
understand the following compounds : benzodiazepinas, barbiturates, steroids, and
valproie acid or pharmaceution] acceptable salts thereal.

Bensodiasepines includs the 1,4 bensodiazepines, suich a5 dissspam and clonazepam,
snd the 1,5 bensodionepines, such as clobasam. Preferred compound is clonszspam.

Barbiturates include phenobarbital and pentobarbttal. Preferred compound is
phenobarbita).

Preferred compounda used in the pharmaceutical compoaition of the invention are
valproio acid. valpromids, valproate pivexil. sedium valproate and semi-sodium valproate,
and mare prefarahly sodium valproate.

The amount of ths active tmgredients (evetiracetam and compound inducing neural
inhibition mediated by the GARA, receptors) in the pharmaneutical camposition of the
invention will vary depending on the marnmal to which the compoaitions are adminiatered,
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the disease to be treated, other active ingredients present, ete. Genecally, the amount of the
compound inducing neural inhihition medixted by the QARA, receptars and the amount of
levetiracetam for 4 given compoasttion and dosage farta can be resdily detenmined
smploying routine procedures.

"The pharmaceutical camposition of the present invention comprises an effective
thempeutic amount of the compound Inducing neural inhibitton mediated by the GARA,
recepiors, and an effective therapeutis armmmt of levetiracstam preferably in a ratlo
batwean 2 and 1B.

‘The pharmaceutical compositions acearding to the present invention can be
administered orally or parenterally,

The pharmaceutical compoatiions whikch can be used for aral adminigtration may be
aolid or Mquid, for example it the foxm of tablets (coated ar uncoated), pilla, dragees and
gelating capsules. Sclid pharmaceutical compositions according to the present invention
mxy be peepared according to conventional mathods used by pharmacists. For this
purpose. the sctive compounds can be mixed with an tnert diluent or a pharmaceutically
acceptable non-toaic carrier, much as for example starch or lactose- Optionally, these
pharmaceutical compositions can also contain a hinder such as microcrystaline celluloge,
a distntegrating agant, a hibricant, a sweetening agent such as sucrose or saccharine, a
cokwing agent or & flavoring agent. These componitions also include compositions that
aliow controlled release of the active substances. Oral forms may be solutiona, suspensions
and syrupes.

Simiiarly, the composttions which can be used for parenteral administration, for
example aqueous solutions suspensions or exnlsions, may be prepared according to
canventional methods used by pharmacists. The active compounds can be dissalved in &
suitahle pharmacsutically acceptable injectable carrier liquid,

Componitions comprising an elevated dose of levetivacetam present some interest: the
protection agamnst setxures may be higher than the protection oitamed with lavetirasetam
Skons. Compositions comprising a reduced dose of valproie acid present also some interest,

The compostiions of the present invention meay be used fur the treatment of epliepay aod
for controlling seisures, for the trestment of depreasion, in paritoular bipolar disorders, and
fir the treatment. of migraine and other diseases controlled with the compound mnducing
neural nhibition madiated by the GABAL receptors. The datly effactive dosage required
depends on the condition being trexted and on the tndtvidual chararteristios of the patient.

In the pharmaceutical compositions of the present tnvention, the amount of
levetiracetao 18 at loast sufficient to potentiste the atmed sctivity of the compoumnd
inducing neural inhibition mediated by the GARA, receptors.




The pharmaceutical compoatiiom of the presant invention have a good activity but reduced
adverse oventts compased to the use of the compound inducing neural inhibition mediated
by the GABA, receptors, such &s valpruic acid alons, fr controliing seizures,

The present Inveniion concerna also & use of the pharmaseutinal coamposition for the
5  treatment of a disease.

By dincase, we understand epilepay, alcohol withdrawal, tremor, bipolar disorder,
mania, cbesssive conmilaive disorder, panic Qlsorder, anxiety and anxisty disorders,
depression, migraine, headache, pain disorders, iachemia and head trauma.

The present invention concetns alse & method fur treatmant of & human patient by
10  using the phermaceutical composition.

The present invention concerns 4laa the pharmaceutical compaosition for use as 2

mxlicament for curing the said disense.

The present irvention concerns also the use of the pharmaceutioal compasttion for the

mwanufacture of a medicament for & therapeutic application in the said diseass.

. 18 The present Invention concerns alac a method for manufacturing a medioament

e mtended for therapeutic application 1n the seid disease, characterised in that the
pharmaseutical composttion e used,

The preaent invention is alao directed to methoda of tresting humans to alleviate discase
by the administration of the pharmaceutical composition

20 It ln demonstrwted that lovetiracstamm posssss the ahility to effectively potentiate valprole
ackd, clonszepam, chlordiazepoxide anl phencbarbitel in pharmacological models. The
potentiating effect of levetiraceiam permit the amount of valprale acld or pharmaceutically
accspiable aatts thereof t be reduced. and therefore the adverse events related to a
valprrolc acid therapy to be reduced. Thus, patients obtaining an improvement of thelr

25 wsymptoms at ths expense of marked adverse efiects during manotherapy treatroent with
valproic acid reay obtain a aignifieant improvement in their treatment outeame by cambined
doaing with & :Wnor doae of valproic acid sod levetiracstam. The same is the case for 5

‘e treatmant with donszepam, chiordiasepaxide and phenobarbital.
R The potentiaitng sfect af levettranetam for vaiprolc acid was ovaluated try two different

30 animals models of epllepsy: the sound-aenaliive mice, 4 model of generalized epilepsy, and
anygdele-kindied rats, & model of partiel complex selsures with secondarily generalizgtion.
The impatrment of performance within the rotarod test was also meamured. Levetivacetam
sppears to potentiste the seisnire protection obtained with vaiproic actd, donesepam,
chlordiasenaxide and phenobarbital, but not the adverse effects associated with valpruoic

33  acid, clousaepam, chinrdiazepoxide and phenobarhital.
Bipolay afiective disorders (or manio-depressive illnsss) are charnoterized by alternsting
episodes of depression. accompanied by peychomotor retardation, lons of appetiie and slesp
tisturbances, and manic behavior which in characterised by hyperactivily, pressured

M P AT LD e B s o A T
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speach, hyperphalgia and hyperesxuality. Chemnical and elsctrical kindling of seixures,
which elici Jong-teem and osciliatory changss in neurdnal excitahility, may secve as a model
for rapid-cyciing manic-depregsive disorders (Foat .M. & sl.. Advances fn Neurology
(1091), Eds Smith D,, Treiman D., Trimhia M., Reven Press. Lit., Vol.88, 239-277). Another
modal of mania used to evaluate drug eciivity consists in an animal mode] of hyperreactivity
induced by a mixture of dexnmphetamine and chlordissepoxide tn rodants. This model was
used to evaluats the untimanic properties of levetiracetamn and valproic acid, talom alone or
in combinxtion, and undertined a synergintic effoct hetween the two drugs.

The use of 2 combination therapy may be associated with an altered responee and/or n
higher incidence of adverse events and greater taxieity due io a modtfication of plasma and
Train lovels of drugs. 1.6, a modification of pharmacokineiic parameters. A pharmancitinetic
study realised with valproic acid, dissepam and phenobarbital alone or in comhination with
Jevetiracetam have shown a constant brain/plasmia ratio. This demaonsirates that the
synergistic effact obeerved in pharmacalogioal models between valproie acid, cionasepam,
chlordiasepaxide and phanoberbital together with levetiracetam is not dus to
pharmacakinetic factors.

The administration of the pharmaceutical composition of the invention results in an
improved reduction i the frequency and severity of diseases. The incidence of vrwented
side effects can be reduced by the pharmaceutical composition of the favention in
contparison to using higher doses of 8 compound inducing neural inhibition mediated by
the GABA, receptors ireatment to achieve a simtlar therapeutio effeat.

Exsmpie ]; nteraction betwesn levetiracetam and valproate in preventing sudiogeric-
induced dlonic convulsions in and evaluation of the adverse effects with the
rotarod tost.

The purpose of this atudy was to evaluate the efiect of kevetiracetam on the anticonvulsivant

potency of vaiproate in sound sensitive mice, & genetic antmal mocdel with reflex seisures. In

this model of geneculived epllepay, seisures can be evoliad without electrioal or chermicnl
sitrmulation and seizure types, at lesst i part, are similar in thelr dlinioal phenanenalogy to

ssizures cccurring in man (Lischer W. & Bchmidt D., Epflepay Res. (1088), 2, 145-181;

Buchhalter J.R., Epllepsia (1003), 94, 831-841).

Male genatically sound-gensitive mice (18 - 20 ¢ Na10), derived from a DBEA strain arighnally

selected by Dr Lehmann of the Laboratory of Acoustic Physiclogy (Paris) and bred n the

UCB Pharma Secter husbandry init sinoe 1078, were aubmitted on one hand to the

induction of sudiogenic seisures, und on the other hand ) 4 rotating rod test. The

exparimeninl deaign conaisted of gus group receiving vehiclas, ancther group recelving
levetirncatam skne at o dose of 5.5 mg/kg and the other groups recetving different doses of
vigroate alone or in combination with Jevetiracstam. Levetiracetarn alome was alao tasted.
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Levetiracetszn and valproate, in a dose-volume of 10 ml/kg body weight, were acdministered
fatraperitoneally 60 and 30 mimutes, respectivaly. before the induction of audiogenic
seisuren or the measurement of rotarod performance. Lovetiracetam and sodimn velproste
were both disscived i 0.0 9% saking solution. to give satutions of pH 8.4 and 4.2,
respectively.

For audingenic seisure texting, the mice wers placed in the cages, one mouse per cage, fn

the sound-attemmted chamber, After 2 patiod of habttugtion of 30 yeconds, the acoustic

sttnndus (80 dB, 10 - 30 kiis) was delivered for 30 seconds via the loud speakery, During
this interval, the mice were chaerved snd the pressnce of the 3 phases of the seizure
acttetly, nasnely wild runriing, clonic and tonic convulsions, waa recorded, The proportion of
nmce protected againat clonic convulsions was ctloulated snd used ag the end polat for the
snticonvulsant activity,

For rotarod testing, ths mice were piaced an the rotating rod and the antmals that were

unable to remain on the rod for at Jeast 60 ssconds were cousidered as having an impetred

performance.

Methods used for calculation and statistical analysis are described herenfter:

- A response tn drug treatment was expressed as the proportion of siimals protected
ageinst induced convulsions, ar showing an inpairment of the rotarod performance, 6t
each [ndividual dose. When similar doses of the same compound were tested in
independent experiments, thetr results were (Chi-Square test for homogrnetty of
proportions) and comlxined in case of non signtficance (F>0.08).

- Dose-respocse cutves of individusl compounds were fitted in the form of & LOGIT - LOG
DOSE insar weightsd regression. A Chi-Square test of goodnsss of fit was 1wsed to nasese
adequacy of the fitting procedure.

When the dose of levetiracetum sasociated with valproate was congidered as mactive by
finel, an ordinary LOGIT-LOG DOSE regression as above was fitted. i the dose of
Jevetiracetam has heen proved to be active by lindlf, the cbserved pruportions for
mixtures were corrected by sublracting the effect due to kevettracetam by following
principally the Abbott's method (Roberts M. & Boyoe C.5.C.. Mathods in Microbiology
{1972), Ede. Norria J.R. & Rfbbons D.W. Acudemie Press. Vol 7A, 153-189) and the
Bartholomew’s method (Fleiss J.L., 8iatistical methods for rates and proportiona. Snd
edition (1981). Eda. Wilsy J. and Sona].

- Two theoretics] models of intersction were used to svaluate the combined effisais of
valproate and levetiracetam: the additive mmodel and the tndependent madel. Effecta will
be defined aa additive when replasement of part of the doss of an drug by anothes, in an
amount praportionate to the relative potency of the drugs. maintaing the ssme affect
{Plummer J.1L. & Short T.G.. J. Pharmacol. Methods (1990). 23, 297-300). The
independent model is haged on dtfferent modes of aciion fix the two drugs (Chou T.C. &
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Talalay P., Adv. Enz. Regul. (1984}, 32, 27-55). In these modeis, a difficulty arises when
the slopes {the HILL-itke cocficienty) of the dove-Tesponge curves ary different. However,
by applying ths median-efiact principls, which forma the theoretioal basis of the models,
#t may be shown that in the restricted coruittion, where p = 0.5 (50 % probection), the
mﬁtwmmmuwmwmmdmmmm
X
-F;-bl—:'--l for the additive model, v‘::'#I;’#v::*:'-;
for the independent model,

where Vimgo and Lnigg are the dosss of valprogte and leveliracetam, ragpectively, in &
nixture that shotld resuit in g 80 9% protection; Ve and Leo are the EDgy values of
valproate and levetiracetam, respectively. when tested alons. From these formulations,
ths dose of vaiproste, considered an expecied value, that should be amsociated to &
constant dose of levetiracetarn in arder to afford 30 % of protection, may be calsulated
an:

Vn.-v.:(l-—I'E-) for the additive model Vn-v.u[""'l""]

Lo+ Lo

for the independent model
'These calcuinted doses (Vimu sxpected) may then be compured to the observed doses of
valpronte which, in combination with & constant: dose of levetiracetam, induce an effect
carreeponding to 50 % protection (Vmgg tbeerved]. In case of 2 supra-additive effect, the
ratio Virpe axpected/Vine obssrved 4 greater then 1 and miy be considered as &
measurs of the reduction of the doas of valproats. (01 presance of lavetiracetam, needad to
afford 50 % protection.

= An sltemative spproach, the 'non-perallel dose-response curvey mathod™ (Pl J.X.
& Short T.G., J. Pharmacol. Methods (1990}, 33, 307-300), which does not restrict the
comparisan of chaesved and predioted responses to the particular condition defined by p
= 0.5 and takea fnto acoount the different slopes of the individusl dose-responss curves
of tha two cornpoimds to be eambined, was also employed. Accardingly, expected
reaponses were calculated for sach tested mixture of vilproats and levetirucetam and
compared {0 ocbsarved responses, & camparison from which a diagnoals of the type of
interaciion (additivity - supra-additivily - antagoniem) may be proposed for various levels
of effects and doses. Where the mumber of doss combinations tested was high enough, a
rough statistical test was used to assess significence of the resulty based upon the
proportion of mixtures showing conslstent dixectional divergences between cheerved wad
expectad reapanses {Two-sided Binominal Test considerting rendom positive and negattve
differences between cbearved and expected results as null hypothests).

Audiogenio apigure tesling resulis are as follows :

- 'The estimated parameters from the linearieed LOGIT - LOO DOSE regreasion are presated
in table xx1.

e

-

.
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| vaproste | Iosewacgtem

EDw (mg/kp 133 10
Slope 429 220
Tahle xx1

- From the dose-regponge relation adjusted to the results of levetiracetmm alone, it was
inferred that the dose of 8.6 mg/kg of Ievettracetam has a significant activity by fteelfi 20
% of sminnuly are pratacted by this dose. This proportion was taloen inte acesunt for
correcting tie obsexved proportions of protected animils with mixtures, as sxplained
abave. The dose of valproate, in comibination with 8.5 mg/kyg of levetiracetam, able to
afford protection againat sudiogenio-induced clonic convulsions in 50 % of the animals
was estimated from the resultant adjusted curve: Vit observed = 3.9 mg/ig

= Ramills gbtained from the additive and the independient theoretioal models of interaction
are presanted in tahle xx3 ad may be interpreted ae supra-additive interaction. A nine
to fourtzen reduction of the valptoate dose teedad to protect 50 9% of the animals
against sudiogeric-induced donic convulaions was obitained in the presence of
levetirapetacn. This result may be interpretsd ag a suprs-addtttve interantion.

Vim expostod
Vg expectad | Vimgg gheetved rremprm—ry
Additive model 549 3.9 14.1
Independent model | 884 88 8.1

Table xx2

Inpatrment of performance wiilin the rotarod test is ae Sollows :

- The esthmated parsteters from the Knearized LOOIT-LOO DOSE regression are pregeciod in
table xx3.

|vmn_.|_mm_
m.wu)-m

1 300.7
Slope 291 I 077

Table xx3

- From tha dose-respanse relntion sdjusted to the results of levetiracetam alone, it was
tnferred that the dose of 3.5 my/kg of levettracetamn has a alight activity by ttecll: 4 % of
snimals showed i tpairment of the rotarod perfurmance. This proportion wes taken

into aocount for the fiting of a curve relating the response 10 valproate doses assaciated
to levetiracetam in the form of & LOGI-L00 DOSE. From this adjusted cusve, doss of
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valoate, in comhination with 8.8 mg/ky of levettraostsan, ahls to produce an
impatrment of the rotargd performance in 80% of the animals was estimated :
Ving chaarved » 127.5 my/kg

» ‘Ths values Vins expected were calctiated according to the additive and the independent

theoretical modela, and were compared to the correponding chserved doses of valproate
(emble XX48). A slight recuntion of the valproats dose noeded to produce an impajement of
the rotarod performancs in 80 % of the animals was obtained in the presence of
levetiracetam, & result that may suggest a modest supra-additive interaction.

Vi chswrved
Addtttve model 17858 127.8 1.98
Indepenident madel 173.1 1378 1.38

Table xot

Conclusions are aa follows :

~ This study revesls an unegecisd, supra-additive interaction in the protection afforded

by combined dosing with valproate and levettracetam agatnst mudiogenio-nhiced clonic
convylsions in sound-senaitive mice, A minor aupra-additive interaction cannot be
exciudad tn the impadirment of performance within the rotarod teat but this interaction
dlearly appears more digcrete as shown by the ratio Vine expected/Vmao obaetwed in the
following iable {mble xxi). '

Audiogenic setuzn taating | Robcodtost
Vs cpooind o qttave model 14.1 14
Vs obaorved
Vs expected .
— independent modal 91 14
Tahle xx3

= The therapeutic ratio of valproate within sound-sensitive mice {s low due to 2 mintmai

separation in the dosca protecting against sound-irnduced clopic convulsions (EDg =
123 mg/kg and impairing the rotarod perfizmance (TDy = 178 mg/kg). However, ths
supra-atditive interaation in the protective elfect against clonio convulsions and the
mingr interaction cbhaerved within the rotarod test enables consistent seimive protection
after combinad dosing with valproste and levetiracatam with the advantage that the dose
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30

of valproate, and thereby the tmpatrment obtained within the rotarod test, can be
reduced markedly {talils xx8).

Treattnent inducing protection within 80 % Inpairment in the performance within
of the sound-sensitive mice againat audiogenic the rotarod teat obiatned after the same-
induced clonic convulsions. jxeatnent.

Vaiproate (122 mg/kg) + saline 30 %

Vaiproats (3.9 mg/ky) + levetiracetam (5.5 mg/kg) <0.1%

Table xx

Simfler experiments were performed in order to evaluats the interaction between
levetiracetam and other QABAergic agenris, namely clonszepam, chlordiszepoxide and
phentobarbital.

Levetiracetam potentiated the anticonvulsant activity afforded by clonazspan,
chiordiazepoxidle and phenocbarbital in sound-aensitive mice. The dose needed to protect
80% of the animals against audiogenic-nduced clonte convulsions was significantly
reduced when combining 8.8 mg/kg of levetivacetam with clonazepam (reduced by » fasctor
of 4.5 0 7.0), chiordiazepoxide (reduced by a factor of 3.7 o 8.8) and phencbarbiial
(reduced by a factor of 3.5 to 8.65). This supra-additive interaction was not assoclated with a
pimilar iIncrease in adverse offects potential. As for valproate, the impairment of rotarod
perfarmance induced by clonazepam, chlardiazepoxide and phenobarbital was not affected
By combined treatrnent with a dose of 5.5 mg/kg levetiracetam.

Example 3: Interaction between levetiraostaon and valproats in secondary genevalived motor
scizure in gmygdala-kindled rais and evaluation of the scdverse effecta with the
rotarod tegt.

The purpose of this study was 5 svaluate the pharmacodynamic intecraction betwesn

valproate levetiracetam tn preventing secondarily generalized motor seizures in amypdals-

kindled rate, a model that has repestedly been proposed to reflect complex pariial setmres

with secondarily generalization in men (Ldacher W. & al., Exp. Neural, (1958), 83, 211-226;

McNamara J.O.. Ann. of Neurol, (1084), 16 (suppl), $72-876).

In this made], focal clectrical kindling of amygdala in rate ipduces the development of

elactrical acisure activity (afterdischarges) in amygiala and behavioral setzures, generally

evolving through facial clonus, head nodding, forcltimb clonus, rearing and fully kindled

acisures with rearing and falling accompanied by generalized clonic seizures (Racine R.J.,

Electroencephalogr, Ciin, Neurophysiol. (1972), 22, 281-204).

Kindling was induced in mels Sprague Dawley rate (200-250¢) by fallowing the method

deacribed by Loacher (Lischer W. & al, Exp. Neyrol. (18863, 83, 311-228).
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Leveliracetam and valproats, in a dose-volume of 3 ml/ig body weight, wers administered
intraperitonsally 80 and 30 minutes, respectively, balbre the induction of kindling or the
meamrement of rotarod performance. Levetiracetam (17, 84 and 108 mg/kg) and sodium
valproate (50, 100, 150, 200 and 300 mg/ky were both disscived n 0.9% NaCl to give
sclutions of pH 5.9 and 6.3, respectively. Control rats received and equivalent dose-volume
of the appropriate vehicle,

For the kindling experimenrta, all kindled animals (n=8) were stimulaied ance with the
seme stimulstion parameters aa used for the induction of kinding, 60 and SO minutes after
ftreperttoneal administration of saline. Two days later, drugs were tested. The behavicral
effect of stinutiation was graded according to the score of Racine (Recine RJ.,
Hectroencephaingr. Clin. Neurophyeiol. (1972). 34, 281-204). The propartion of rate
protected againet secondarily generaliued motor setnures (a acore of eliher 3, 4 or 5) was
calculxted for sach group and used ns end pofot for anficoniisant activity-

Tha antygdala-kindled rats (nw=8) were also tested on a rotating rod. The animals were
protrested with Lp. administrations of levetiracetam and valproate 80 and 50 minutes,
Tespectively, before testing. Only antmals that were unabils to rematn on the rod after threa
subsequent 1-xaintite attampte were considered as having an fmpaired performance. Results
were andlpsed as described in exxmple 1.

Protection againat sscondarily genaralized motor satzures is as follows !

- ‘The estimated paramnetera from the linearized LOGI-LOG DOSE regreasion ave presented in

table xx7:
| v-m__l_umm_
EDp (mg/kg 197 307
8lope 838 ] 0.58
Table xx7

- From the dose-responss relation adjusted to the results of levetiracatam akone it was
inferred that each of these doses has a significant activity by itself. Calcudated
proportions of antmala pratected by these three doses of levetiracetam alone are 7, 18
and 28.5 %, ragpeciively. These proportiona were taken into ancount for correcting the
cbeerved proporttons of protecied animals with mixiures, as explained precedently,
From the adjusted cusves, the doses of valpraats qbie to afford protections agatast
secorlarlly generalived motor seirures i 50 % of the animals n the presencs of 17, 84
or 108 mg/kg of levetiracetam, respectively, were estimated (table xx8).
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Vingo chiserved (mg/kg)
Valproats + 17 mg/kg of levetiracetam 08,8
Valproats + 54 my/ikg of levatiracetam 27.8
Valproats + 108 mg/kyg of levettracetam 28.8
Table xx8

- Doses of vaiprosts that affords probection agatnst seoondartly generalized mator setsures
in 60 9% of the anienals when associated with constant doses of levetiracetam were
calculated according to the adAtitve and the independent theoretical models. Results of
these calculattons (Vi expected) sre presented in table xx9, where they are compared
to the corresponding doass of valproate, cbeerved to give 50 % protection when
associsted with levetiracetam (Ving obsérved). A three to five fold recuction of the
valproate doss necded to protect 50% of the animals may be obtained in the presence of
leveliracatam, a result that may be interpreted as a supra-additive interaction.

Addittve modal ndependent model
Vi epectad e || Vimee empected S
Valproate + levetiracetam
17mg/kg 188 1.7 176.4 2.8
Valproats + levatiracetant
54 mg/kg 162 5.8 138 5.0
Valprosts + levetivacetam
108 my¢/kd 127.8 4.8 94.6 3.5
Table xx0

Impairment of performance within the roturod test is &s thilows

- Valproats astimated prrameters from the linear LOGIT-LOG DOSE regression are presarted
in tahle xx10, None of the three doses of levetiracetam tested (108, 170 and 540 mg/kg
fropatred the performance of the amygdals-kindled tats in this test and the doses of
levetiracetam used in combination with valproate (108 and 170 mg/kg) were therafore

oonaidared as inactive,
Valoroate
EDw (mg/kg) 203
Slopa A64

Table xx10

| ALt
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« Independent LOGIT-LOO VALPROATE DOSE rogreasions weve fitted to the results obtained in
the presence of these two constant doses of levetiracetarm: 108 and 170 mg/ky.

Parameters esttmated from these fittings sre reported in tables xxl1.

5 Vimes cbeerved (mg/ke)
Valproate + 108 mg/kg
of levetiracetam 141
Valproate + 170 mg/kg
of levetiracotam 174
10 Table xx11

= Anlight laftward ehift was cbaszved in the dose-responee curves when valproats was
associated with levetiracetmn, However, no conaistent dose-related effects of
levetiracetarm wan present, as could be anticipated with a drug inducing & supra-additive
15 effect Acomparison of the Ving vahuos for valproate, estimated fram these dose-respanee §
cuxves, substantiates this cbesrvation (308, 161 and 174 mg/kg for the 0, 108 and 170
mg/kg doaea of levetiracetam combined with valproate).
Conclusions are as follows :
= This study revesls an unexpected, supra-aiditive interaction in the protection affrded
20 by combined dosing with valproats and lovetimeetam against the expression of
secondarily generalized motor selzures in amygdala kindled rats. In contirast, no
significant interaction was cheerved with regard tn adverse affects quantified by
perfarmance within the rotarod test. The latter was to he expected since the doses of
levetiracetam used were inactive thanselves within this tost.
25 - The therapeutic ratio of valproate within anygdala-kindled rats is Imited with nearly
Mdentical doses resulting (n protection againat secondarily generalized motor seizures
(EDuo = 197 mg/kg) and tmpairment {n the rotarod test (TDy = 205 mg/kg). However,
the supra-additive tnteraction against the seondarfly generalized motor setsures and €
the Inck of any significant interaction within the rotarod test enables consistent seizure
30 contral after combined dosing with valproats and lsvetiracetam with the scvantege that
the doss of vaiproate, and thershy the impatrment obtained within the rotarod test, can
be reduced maricedly (table xx12).
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Treatuant nducing protection within 50 %
af the amygdala-kindled rats against
the expression of sscondarily generalized
S0l acisures

Valproate (167 mg/kg) + mline

Valproats (68.5 mg/kg + levethmostam
(17 mg/kg 3%

Valproate (37.5 mg/kp + leveticncatam
(84 oy /g <0.1%

Valproats (37 mg/ky) + levetiracetam
(108 mg/kg <0.1%

Table xx19

- On an other hand, the activity curve contparison of levetiracetam alone or in cornbination
with valproic acid leads to the conclusion that the use of a combinagion of the two drugs
{9 always intacesting, even if levettucatam high doses are explayed., The dose affect cusve

ope of levaticacetam is very small, that means that 100 9% of animals aould be protected
againet tnduced-convulsions, but with very high doses of levetiracetam, The addition of a
small amount of valprols acld allows 100 % of anximales to be protected with more
acosptable dosss of levetiracetamn

Exampla §: Attenuation: of byperreactivity induced by a mixture of deanmphstamine-

chiordiagepaxide in the rat.

The purpose of the present experiment was to study the efiecin of levetiracetam

adminisiered alone or n combination with walproate on the hypeructivity induced in rata

by a mixture of dmamphetamine-chiordiasepoxide (DEX-CDF) svakustsd in n Y-thaped

mase apparatus, @ test recognized as a model for mania. Increased motor activity s a

frequent symptom of manic disocders and, therefors, is often used as & model of oania in

laborstory antmals, Lithium, a medicine approved by the FDA in the prophyiaxis and the
treatment of bipalar disorders end manta, atd valproate, indicsted for the treatment of
manic spisodes associated with bipalar disorders. have besn shown active in this model of
manis (Vale AL. & Ratoliffe F., Paychopharmacel. {1987), §1, 35632-358 ; Cao B.J. & Peng

N.A., Eur. J. Phaymaodl. (1863), 237, 177-181),

Hyperactivity was tnduced in male Sprague Dawiey rats weightng 210-200 g (o = 18 or

18 per group) by a ntixture of dexamphetamine-chiordiazepoxice as deseribed by Vale Al..
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(Vale A.L. & Raigliffe F., Psychopharmacol. (1687), 91, 353-358). Chiardiagepoxide 12.5
mg/kg ind D-amphetamine sulfts 1,10 mg/ kg wers disaclved in salina schation {0.9 %)
and condministered subcutsnenusly 88 minttes before teating in u volume of 1 mi/kg.
Levetiracetam 17 mg/ing was disecived i saline solution (0.9 96) and injected L.p. 30
minutes befare testing. Sodium valproste 150 mg/kg was dissglved in saline saliction (0.9
%) and irgected L. 16 minutes before testing. The test drugs were kjectad in & valume of 8
mi/kg,

Each rat was placed in the cenber of the Y-raaze (with sach arm 40 cm long and 15 om
wide with 3B cm walls) construsted in gray plexiglas. The number of visita intn tha arms
wag recarded over & § minutes period as &n index of astivity,

The restilts were expressed as mediian with the fixat and third quartils. Overall statistical
comparisons were made using the Kruakal Wallis test for the effect of the compovnda per
se on: the one hand, and for the effect of the compounds against the mixture indisced-
hyperactivity on the other hand, In & case of & sgnificant regult, post hoe nmultiple
comparisons under the Krusial Wallis test were conpuinad fallowing the method proposed
by Siegal and Castellan (Siegel 8. & Casicllan NaJ., Non parametrio statistice (1889), Mac
Qewwr Hill, Second Edition). Comparison betweer, cantral group and DEX-CDP mbcture
group was made using the Mann-Whithney test.

A possible interacticn between leveliracetam and valproste against DEX-COP tnduced
hypesactivity was evaluated by comivining inactive doses of levetivacetam (17 mg/kg) and
sodhuun valproste (180 mg/k (tahla zaxl). The combination batween levetiracetam

17 mg/kg and valproate 150 mg/kyg induced an tmportant effect againat the hyperactivity
tnduced by the DEX-CDP mixture. The effect of the combination was statietically
significant {p < 0.08) while elfects of levetiracetam 17 mig/kyg and valproate 180 mg/kg
given alons were not different from sffects obaerved in the group of animals admivistered
with the mixhure alone, The sntmals treated with the cambination of levetiracetam and
valproste wers not different from the control snicaals nat treated with the mixhoe.
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+ valproats 180

Mtxture (1]

17 mg/kg +
Valproste 150
mg/kg +
mbsxhuare (1)

Lovettracetam 17

mg/kg +
mbeture (1)

Valproate 130
mg/g +
mixture (1)

13

13

13

23 (20-28)

48 (44-B1)

16 (14-28}

48(41-48)

41 (18-49)

<0.001%=

«0.08*

<0.08*

<0.0%*

alw

Tahle xax1 1 Effact of levetiracetam and valproate on hyperactivity-
induced by a mixture of chlandiazsepoxide plus D-amphetamine in a Y-
mazs test. Regults are expressed in terms of median with Q1 end Q93 in
parenthases. * Multiple compurisona tests under Kruskal Wallie ; *
Mann-Whithney test. NS = not significant affect, P w probability of the
signtficant difference, P va mixture: probability versus DEX-CDP
mixture (probability of the significant difference between the group
testad and the mixture).

(1) : Mixture =« DEX-CDE mixture.

Exampied: Plasma and beain levels - Interaction between Jevetiravetam and valproir
scid in preventing sudinganic seizure in mice, '
The aim of this pharmacological study was to investigate possible interactions hetseen
levetirecetam and valproic acid.
Male genetically sound-pensitive mice (17 - 80 g N=10), derived fromi a DBA strain originally
aelected by Dr Lehmann of the Labaratory of Acoustie Phyaiology [Paris) and bred tn the
UCB Pharms Sector husbandry untt since 1878, were subniitted to the tnduction of
sudiagenic seisurea. Levettracetam (5.4 mg/kg and sodium valproats (168.2 mg/ky) were
admiriatered orally, alooe or it oozobinaticn, 80 minutes hefore the induction of audiogenic
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selzures. For testing audingeuio ssizure, the mice were placed in the cages, one mouss per
cage, in the sound-attenuated chamher. After a period of habituation of 30 seconds, the
acoustie stimulus (80 dB, 10 - 30 kHa) was delivered for 30 seconds via the loud speskers.
During this intervel, the mice ware obeerved axd the presencs of the S phases of the setsure
activity, narnely wild running, clortic and tonic convulsions, was recordad.

In all animals, blood samples were callected imynadintsly after the aetzure test (1 h after
dosing) by cardian puncture under ght carbon dioxids ansstheala, into heparinised
microtubes. The sumples wers centrifuged at 13000 r.p.m. for 3 minutes and the separated
plasma was transfecred inin polypropylene microtubes and stored frozen at -20°C. Whals
brains were removed at the sazne time, frogen in liquid nitrogen and stored at -20°C. Half of
thase samples were used for the determination of levetiracetam concentrations, the gther
half for the determination of valprolo acikd concentrations. Lavetiracetam was measured in
plasma snd bruin samples by validated gas chromatography asssy with mass detection.
With sodium valproate, flucrescencs polarisation munoassays were used.

Method-detection Limita of quantitation
(g/oal | brain {1g/mg
Levetiracetam | GC-MS 0.03 0.4
Valproic seld FPIA 433 432
Tuble xx18

The maan value plua standard devistion was calculated for plasma and brain
concenteations of valprole acid and leveliracetam, and for the brain/plasme ratio, The
statistical analysis was performed uaing the statistical software STATGRAPHICS (3.1
version). Statistical differences between the control groups (lovetiracetam or sodium
velproate alone) and the test group were evaluated uaing the student’s t-tost. The normality
of the distribution and the hamoacedasticity were checked before usting a parametrio
method. I it was not applicable, the Mamm-Whithnay U-test was used,
Levetiracetam plasna concentrations tn sub-studies were apprasimately 4.8 1g/ml.
Concentrations were not different when given alons or in combination with valprule acid.
Brain connentrations were sbout 80 9% of plasme. concentrations. The brain /plagme reatio of
jovetiracetam was not modifiad when given in combination with valproic acid, that indicated
the distribution profile ([Le. brain penetratian) of levetiracetam was not change n the
presence of valprolc ackl.

A 33 % decrease of plasma concentrations (stattstically signifionnt) were obiained for
valproic acid ndministered in cambination with levetirecetam ftable xc14). However, the
brain/plasma ratio of valproio scid was not modified. It means, that tha penetration of
valproic acid was not modified hy the coadministration of levetiracetam.
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Valproate 1682 mg/kg

alone 222.51 44.7 20,183 | 0.13:0.08

Valproate 166.2 mg/kg +

levetiracetam B.4 mg/kg 148.3+334 3112668 | 0141008
Table xx14

Similar expariments were pecformed in order to evahuaie 2 posaible pharmacokinetic
interaction between levetiracetam and other GABAsrgic agents, namely diazepam and
phenobarbital.

Lavetivacetam plasma concentrations were not different when given alotie orin
combination with phenobarbital, A 22% increase in plasma concentrations was cbinined
for levetiracetam admintstered in combination with diazepam. However, as for
phenobarhital and valproic acid, the brain/plasma ratio of levetiracetam was not
modified when given in cambination with diszepam., This indicated that the distribution
profile of levetiracetam was not changed in the presence of these compounds. Moreover,
the plasma concentrations and brain/plasm mtio of diazepam and phencbarhital were
unchangsd when administered alone or in combination with levetiracetam, indicating

that the distribution profile of these compounds was not modified in the presence of
Jevetiracetam,




1, A pharmaceutical compostition comprising levetiracetam and at least ane compound
inducing neursl inhibition mediated by the GABA4 receptors.

4. The pharmaceutical camposition of datm 1, charactertzed in that the compound
inducing neural inhibition mediated by the GABA, receptora is chosen among
herzodiasenines, barbiturates, steroids, and valprole acid or pharmaceutical
aceeptabln salts thereof,

3. The pharmaceuticsl compoattion of claim 2, characterized in that the hensodiazepines,
inciude the 1,4 benzodizsepines, such as diasepam and clonssepam, and the 1,5
bensodiasepings, such ag clobasam.

4. Ths pharmaceuiical campoaition of claim 2, characterived in that the barbiturates
include phenobarbital and pentobarbatal.

5. The pharmeceutical camposition of claim 3, characterized in that the valproke acld or
pharmaceutioal acceptable salts thereof sre chosen among valpraic acid,
valpromide, veiproats pivoxil, sodium valproate and semi-sodivm valproste.

8, The pharmaceutical composition of claim 8, characterized in that the compound
inducing neural tnhibition mediated by the GABA, receptors is sodium valproats,

7. The pharmaceutics] compoaition of clatm 1, characterised in that # comprises an
effective therapeutic amount of the compound inducing neural inhibition mediated

hy the GABA, receptors, and an effective therapeutic amount of levetiracetam in s
mtio between 2 and 18,

8. Ause of the pharmaceutical composition of claim 1 for the treatment of disease chosen
among epllepey, alcobol withdrawal, tremor, bipolar disorder, mania, chacesive
Gompulsive disorder, panic disorder, ety and anxiety disorders, depression,
migraine, headache, pain disorders, lschmnia and head trauma.

9. Ause of the pharmaceutical composition of claim 1 for the marufacture of &
medicament for a therapeutic application in a discase chosen among eplepay.
aloohol withdrawal, tremor, bipolar disorder, mania, chesssive compulsive disorder.,




panic disorder, anxiety and anxiety disorders, depression, migraine, headachs, pain ra_
digordem, iachemia and head traums.
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ABSTRACT 1
Composition of Jevettracetam and therapeutic uses

5 Thia invention relates to new pharmaceutical compositions comprising levetiracetam
and at least one compound inducing neursd inhibitton mediated hy the GABA, receptors.
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TRADUCCION DEL INGLES AL CASTELLANO de las
reivindicaciones contenidas en la Solicitud de Patente Europea No.
99123803.1 relacionada con:

COMPOSICION DE LEVETIRACETAM Y OTRO COMPUESTO, Y
SUS USOS TERAPEUTICOS

ANEXOS: La Solicitud de Patente Europea arriba mencionada No.
99123803.1; Certificacion del Presidente de la Oficina Europea de
Patentes.

Texto en Inglés, Alemén y Francés

Oficina Europea de Patentes

Los documentos anexos son copias exactas de 1a solicitud Europea de
Patentes descrita en la pdgina siguiente, tal como fue originalmente
presentada.

Solicitud de Patente No. 99123803.1

Por el Presidente de la Oficina Enropea de Patentes

(Firma Ilegible)
I.L.CHATTEN-HECKMAN

LA HAYA, el 26/10/00
SELLO ADHERIDO

Oficina Europea de Patentes

Hoja 2 del Certificado

Solicitud No. 991238031 Fecha de Presentacién: 01/12/99
Solicitante(s):

UCB, S.A.

1070 Bruselas

BELGICA

Titulo de 1a Invenci6n:
Composicién de levetiracetam y otro compuesto, y sus usos terapéuticos

x
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Prioridad(es) reivindicada(s)
Pais: Fecha; Nimero de Presentacion:

Clasificacion Internacional de Patentes
AGI1K31/55, AG1K31/51, AG1K31/56, AG1K31/40

Estados Contratantes designados a la fecha de presentacién:
AT/BE/CH/DE/DK/ES/FVFR/GB/GR/IE/IT/LY/LU/MC/NL/PT/SE
Notas:

Ver titulo original en 1a pagina 1 de la descripcion

Composxctén de levetlracetam ¥y usos terapéuucos

REIVINDICACIONES

1.  Una composicién farmacéutica que comprende levetiracetam
Yy por lo menos, un compuesto que induce inhibicién neural mediada por
los receptores GABA,.

2. La composicién farmacéutica de la reivindicacion 1,
caracterizada porque el compuesto que induce inhibicién neural mediada
por los receptores GABA,, se escoge entre benzodiazepinas, barvituratos,
esteriodes y 4cido valproico o sus sales farmacéuticamente aceptables.

3. La composicion farmacéutica de la reivindicacion 2
caracterizada por que el compuesto que induce inhibicidn neural mediada
por los receptores GABA. sc selecciona eutre benzodiazepinas,
barbituratos, esteroides, y 4cido valproico, y las 1,5 benzodiacepinas, tales
como clobazam.

4. La composicin farmacéutica de la mvmd!cuclén 2
caracterizada porque los barbituratos incluyen fenobarbital y pentobarbital.

5. La composicién farmacéutica de la reivindicacion 2,
caracterizada porque el dcido valproico o sus sales terapéuticamente
aceptables se escogen entre dcido valproico, valpromuro, pivoxil
valproato, valproato de sodio y valproato semi sédico.

6. La composicién farmacéutica de la reivindicacion 5,
caracterizada porque el compuesto que induce una inhibicién neural
mediada por los receptores GABA, es valproato de sodio.
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7. La composicién farmacéutica de la reivindicacion 1,
caracterizada por que incluye una cantidad terapéuticemente efectiva del
compuesto que induce inhibicién neural mediada por los receptores
GABA, y una cantidad terapéuticamente efectiva de levetiracetam en la
relacién entre 2 y 15.

8.  Un uso de la composicion farmacéutica de la reivindicacion
1, para el tratamiento de enfermedad seleccionada entre epilepsia,
abstinencia de alcohol, tembior, trastorno bipolar, mania, trastorno
compulsivo obsesivo, trastorno panico, ansiedad y trastomnos de ansiedad,
fmesidn,migmﬂa, cefalalgia, trastornos de dolor, isquemia y trauma de

9.  Un uso de la composicién farmacéutica de 1a reivindicacion 1
para la febricacién de un medicamento para una aplicacion terapéutica en
una enfermedad seleccionada entre epilepsia, abstinencia de alcohol,
temblor, trastorno bipolar, mania, trastorno compulsivo obsesivo, trastorno
pénico, ansiedad y trastomos de ansiedad, depresién, migrafia, cefalalgia,
trastornos de dolor, isquemia y trauma de la cabeza.

Extracto
Composicitn de levetiracetam y usos terapéuticos

Esta invencién se relaciona con nuevas composiciones
farmacéuticas que comprenden levetiracetam y por lo menos um
compuesto que induce una inhibicién neural mediada por los receptores
GABA,.

ES TRADUCCION FIEL Y COMPLETA DE LAS
REIVINDICACIONES CONTENIDAS EN EL DOCUMENTO ANEXO
TERMINADA ESTE 2 DE MARZO, 2001.

-
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ASSIGNMENT

The undersigned

Yvas LAMBERTY, a Belglan citizen.
Alain MATAGNE, a Balglan clizen.
Henrik KLITGAARD, a Danish citizen.
Tony WAEGEMANS, a Belglan citizen,

acting as inventors

of A pyrrolidineacetamide derivative alone orIn combination
for treatment of CNS disordars

with domicile in

DOCUMENTO DE TRASPASO DE

PATENTE
CESION - P
!-.. ,’
El suscrito -
en calidad de
de

con domicilio cn

Yves LAMBERTY, a Beiginn ciizen, residing at rue de la Vallée 10, B-1440 BRAINE-LE-CHATEAU, Balglum;

Alsin MATAGNE, a Beiglan citixen, residing at Alide das Sorblers 3, B-6280 GERPINNES, Belgium; Henrlk KLITGAARD, a
Dnnish cltizen, residing at svenue Woivendaal 155, B-1180 BRUXELLES, Beiglum;

Tony WAEGEMANS, a Belglan citlzen, residing at Tiensasteenweg 348, B-3000 LEUVEN, Belglum.

hereby declares that it assigna all rights of ownership as well as
all rights and privilege relating thereto without exception over
the following Patent in Colombia:

Title:™ A pymrolidineacetamide derivative alone or In
combination for traatment of CNS disorders

to UCB,SA
domiciled in
Belghm
The assignor and the assignee sign this document as proof of
their acceptance of the assignment.

Given and signed on the day
of

Alain MATAGNE

Yves LAMBERTY

UCB. SA. of 80 Alide de la Recherche, B-1070
BRUXELLES, Beigium

declara por ol prescnte documento que cede todos los derechos
de propicdad que 1o correspondan, asi comi las prerrogutivas,
sin excepeibn nlguna, sobre la siguiente Patento en Colombia:

—"
-]

domiciliada en

Bl cedente v el cesionario firmon este documento como prucha
de su acepincidon de la cesidn,

Dado y firmado a los dias del mes
de de

Signaturc of Assignee

Henristts VAN CAENEGEM, M

Rapresentative

Firma del cesionario
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TRADUCCION DEL ) INGLES AL ESPAN L de las legalizaciones que se
encuentran a continuacién de un DOCUMENTO DE TRASPASO DE PATENTE
otorgado por Yves LAMBERTY, Alain MATAGNE, Henrlk KLITGAARD y Tony
WAEGEMANS domicllilados en Béigica, en su calidad de inventores de un
derivado de pirrolidineacetamina solo o en combinacion, para trastormos del sistema
nervioso central a UCB, S.A. sociedad domiciliada en 60 Allée de ia Recherche, B-
1070, BRUSELAS, Béigica, representada por Henrlette VAN CAENEGEM,
apoderada y Representante legal, y firmado el 22 de Noviembrs, las cuales para su
identificacion se asllan con al Selio del Traductor al mismo tiempo quie la presente.

El texto del documento no se traduce ya que se encuentra en Espafiol.

Al reverso EN INGLES Yo, Thierry VAN HALTEREN , Notario PUblico, en ejercicio en
Bruselas, Bélgica, por medio de la presente certifico y atestiguo que la(s) firma(s)
colocada(s) en el presente documento se declaran como las fimas de Alain
MATAGNE, Yves LAMBERTY, Henrik KLITGAARD, Tony WAEGEMANS vy
Henrlette VAN CAENEGEM.

Bruselas 22 de Noviembre del 2000

FIRMA Y SELLO DEL NOTARIO

EN FRANCES : Visto para la legalizacién de la firma de Thierry VAN HALTEREN,
Notatrio, colocada en el presente documento. Bruselas 23-11-2000-12-11.
Por el Ministerio de Asuntos Extranjeros. E| Funcionario Encargado. DELVENNE CH.

EN ESPANOL: Seilo del Consulado de Colombia en Parfs, identificado con el No.
935 y fechado 23 de Noviembre de 2000, certificando la firma de DELVENNE CH,
debidamente firmado por of Cénsul General Colombia en Bruselas MAURICIO
GONZALEZ LOPEZ, que por estar en espafiol no se traduce.

Sobre el margen izquierdo se aprecian dos selios de caucho en tinta azul: Uno del
Ministerio de Relaciones Exteriores con el nimero 575569 y el segundo del Jefe de
Legalizaciones fechado: 2000 Dic. 1.

TRADUCTORA : MARIA EUGENIA MEDINA DE SANCHEZ
FECHA: martes 12 de diciembre de 2000 ;

FIRMA Y SELLO DEL TRADUCTOR : JARIA EVGENIA 88 SANCHIT

TRADUCTORA OFICIAL
BODROLECION Na MRS DL
EETEITERSD DN FUTTTIRA
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Industria y Comercio

SUPERINTENDENCIA

2do. EXAMEN DE FORMA PATENTE DE INVENCION

Folo 338"
Radicacién no 00-08771 X
Concepto Técnico no 1427 Clasificacién Intemacional de Patente: AB1K 31/40

Practicado el examen de acuerdo a lo establecido en el Art. 38 de la Decision 486 se determiné que
esta solicitud de Patente de Invencién:

l'_;.i; .

qﬂ i:'su/] +NO[ | - Contiens un resumen da la invencion (Ar.26-¢).

'

:r

. Ca
’

.hp‘ .., .'-_

slm NO[] eonmumoommdelmmdmwm-d)
snm NO[]_ Goilnéeldescipcén de la ivencidn (A1.264).
8I[]: NO[] w &bEsmuMnflmmﬂmmmmmmamlmm

. i (L . 1‘_‘ .
'vll -e'u".'? '; Far

SI[/] -NBI ] emﬂane,maomasm (At.26-c).

_SI[ J NB[]LHNOIAPLIGABLE[/] Han sido desarrollados los productos y/o procedimientos a partir
. +i%.>’'je recursos genéticos 0 de sus productos derivados de los que cualquiera de los Palses
S _p ‘Miembros es pals de origen. {Art. 26-h),

SI[ ]‘ N(D. '!lgg NO ES APLICABLE [v]los producios y/o procedimientos han sido obtenidos o
ot g desarrollados a partir de los conocimienios tradiclonales de las comunidades indigenas,
i+ giroamericanas, 0 localss de los paises miembros, de acuerdo a lo establecido en la

?. Decision 381 y sus modificaciones Y reglamentaciones vigentes.(Art.26-).
SI| 1 Nou ,; mmEgoAPucABLElllhiNMnmﬂmamperdaﬂvoammm

n_‘

) L .' 1
b ,.'.,,

SlivEy N°l_1' »ilaptloridndeolnddeoonlanlaleflarelmdleada.

I'“-
p L8
p!} ,3.-"

su.qrmo [ 1 euun.s msmsoumrros TECNICOS

M e ,; BE

OBSERVAOIONESY(N'HOS SI'[I ] m [ ] verhoja(s) anexa(s)
° Mjuntadoumnbdeeadﬂrdedu@omrmpmdmammlosm 112
° MlmhhooplacaMdala patente, fuera de) tiempo fimite; comespondiente a los folios 78 -

.IP.-_‘ .
LN}

EXAMINADOR TECNICO
202048

Bogotd D. C octubre 01 da 2002

Carera 13 No. 2700 Plsob y 10
Conmutador: 334 12 212-34
Fac 281 31 25 emdil; Info@slcgov.co
SantaFe de BogotdéD.C. - Cblonﬂc
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SUPERINTENDENCIA

Folio: 114

2020
Bogotd DC

Doctor
RAMIRO CASTRO DUQUE
Apoderado

REFERENCIA: Radicacién No. 0081771

Trémite 002

Evento 001

Actuacién 416

Oficio No. 1853

Folios 001 .

Teniendo en cuenta que la sollcilud de privilegic de patente que se tramita bajo el
expediente indicado en Ia referencia, reiine los requisitos de forma establecidos en los
arifculos 26 y 27 de la Decisién 486 de la Comisién de la Comunidad Andina, y en las
demés dispgsiciones vigentes sobre la materia, se envia.3! extracto de la solicitud a la
Oficina de Comunicacionea para efecto de su publicacién en la Gaceta de Propiedad
Industrial, conforme kb establece el articulo 40 de la misma Decisién.

No obstante lo anterior, no se tendrd en cuenta ia prioridad invocada, ya que no se
present6é dentro de los disciséls meses siguientes contados a partir de la fecha de
presentacidn de la solicitud cuya prioridad se invoca.

Cdmplase _
Dado en Bogoté DC, a los 26 DIC. 2002

ALIX CARM CESPEDES DE VERQEL
Jofede la n de Nuevas Creaciones

R

Cotrora 13 No. 2T-00 Mwo Sy 10
¢! Conmutador: 334 12 21.2-34
Fax: 281 31 25 e-mail: info@eogovoo
Sonta Fe de Boguld D.C. - Colombla



