-1- DESCRIPTION Title of Invention: THERAPEUTI C AGENT FOR CHRONI C PAI N
Techni cal Field 5The present invention relates to a therapeutic agent for
“chronic pain conprising aripiprazole as an active ingredient. Background
Art Chronic pain refers to severe and distressing pain that 10 may
interfere with daily life and that contigues for six nonths or nore. This
type of pain is called "persistent somat 0f orm pai n disorder" by the
International Statistical C assificgid ;seases and Rel ated Heal th
Probl ens, 10th Revision (ICD 10). |?5E§§§k§3f§6@s‘t ed that psychol ogi cal
fact ors havetbe i dnvienfidoh : OTHEFAHETT IGNAGENT RORe CARONDEL PBIN of chronic
pai n; however, its cause renmai ns unknown. Anmong chronic pain
patients who see an orthopedi c surgeon, nore than a few have i nconsi stent
neur ol 0gi cebchhORst Faeider fromintractabl e pain, and presumably have
psychiatric 20 problens in their backgroun s.. Sone ga&%ents have_a hitter
€Ss

experi éhce in which FRSsPessSed JOVABEIGR tPS, 58 HARCUIGRIRRY i ¢
probl ens, kgl Shrglde HRRBALCMPYASING dripabiBidFe ddenchytiossimgedient.
further exacerbation of pain. Currently, various drugs are used in an
attenpt to 25 relieve chronic pain; however, they are not always
satisfactoggckaiéﬁﬂ f their analgesic effect. Accordingly, effective

t herapeutic agents for chronic pain are in denand. ) . Meanwhi | e,
aripi prazol e i s a us€hubnig ypaigarefars pky ciiiare apdgdistresring painethalof

schi zoghrepia (8 frrerfel Wil dafiy Rle 2ha Chiftéitiddl Pakeix lidndhat ure
or more. This type of pain is called "persistent somatoform pain
disorder" by the International Statistical Classification of
Diseases and Related Health Problems, 10th Revision (ICD-10). It
is suggested that psychological factors have a major impact on
15 the onset and exacerbation of chronic pain; however, its cause
remaing unknowsn.

Among chronic pain patients who see an orthopedic
surgeon, more than a few have inconsistent neurological signs,
suffer from intractable pain, and presumably have psychiatric

20 problems in their backgrounds. Some patients have a bitter
experience in which physicians do not properly assess their
psychiatric problems, but simply repeat invasive treatments,
thereby causing the further exacerbation of pain.

Currently, various drugs are used in an attempt to

25 relieve chronic pain; however, they are not always satisfactory
in terms of their analgesic effect. Accordingly, effective
therapeutic agents for chronic pain are in demand.

Meanwhile, aripiprazole is a useful atypical
antipsychotic drug for the treatment of schizophrenia (e.g., PTL

30 1 and PTL 2).
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Summary of I nvention Technical Problem An obj ect of the
" present invention is to provide a 5 novel therapeutic agent for chronic
pain. Solution to Problem The present inventors conducted

extensive research to achieve the above gbject. As a result, when

ari pi prazole was 10 admnistered to a chronic pain patient, significant
anal gesic effects were observed. Thus, the inventors found that
aripiprazole is effective as a therapeutic agent for chronic pain. The
present i nsamiamyn ofiainwexnioipl i shed upon further studies based on this

findi ng. re spegifically, the present invention provides a therapeutic
agent forligﬁhﬂﬁq? gF t)%f'jmrlrprising ari pi prazole as an active ingredient.

[tem 1. A therapeutiin adejeictl of the grtesepdi hnecempiorsiisg ter ppoptdxa e as an

active _ingredient. 20 Item 2. The therapeutic _agent for chronic pain

accor diP’ng ??Vq%eﬁhef?pﬁﬂ th %ggscéfé%ﬂ?nQiﬁﬁ'e or an acid addition salt
or solvate thereof as an active ingredient. Item 3. The therapeutic agent
for chronic pain according to Item1 or 2, further conprising a

phar rraceut$%ﬁﬂl3pna$8e5¥'8 @Mcarrier. 25 Item4. Use of aripiprazole for the

production of a therfapeydseagethvéforiconatcPad Nextldndive. résédtdt aeol e
for use in the treatnment of chronic pain. Item6. A nethod for treating

chroni ¢ papehiesmibesphgvadmind-erdh@ HestitecvieR AMBIREISPIAIYHT prazol e
to a Byt gﬁmiﬁ%ﬂ LR fo d ROBa2ACHEL ML | Q1 hh @R SanthBIARsEBe

ari pi praz Is admnistered to a patient in a doSe of about 0.05 to 10 ng
per kg of é&btgctseiwgire pbsexiegd. Thus, the inventors found that

aripiprazole is effective as a therapeutic agent for chronic pain.
The present invention was accomplished upon further studies based
on this finding.

15 More specifically, the present invention provides a
therapeutic agent for chronic pain comprising aripiprazole as an
active ingredient.

Item 1. A therapeutic agent for chronic pain comprising
aripiprazole as an active ingredient.

20 Item 2. The therapeutic agent for chronic pain according to Item
1, which comprises aripiprazole or an acid addition salt oxr
solvate thereof as an active ingredient.

Item 3. The therapeutic agent for chronic pain according to Item
1 or 2, further comprising a pharmaceutically acceptable carrier.

25 Item 4. Use of aripiprazole for the production of a therapeutic
agent for chronic pain.

Item 5. Aripiprazole for use in the treatment of chronic pain.
Item 6. A method for treating chronic pain, comprising
administering an effective amount of aripiprazole to a patient.

30 Item 7. The method according to Item 6, wherein the aripiprazole
is administered to a patient in a dose of about 0.05 to 10 mg per

kg of body weight per day.

Advantageous Effects of Invention

35 The therapeutic agent for chronic pain of the present



Advant ageous Effects of Invention 35The therapeutic agent for chronic pain
of the present -3- invention conprises aripiprazole as an active

i ngredient, and exhibits a significant anal gesic effect. Brief Description
of Drawing 5Figure 1 is a graph show ng a course of treatnment in which

ari pi prazol e and ot her drugs were continyously adm nistered to a chronic
pai n patient. Description of Enbodi nentsS°I0The present invention is a

t herapeuti¢c_agent far | C I I S riPLRAr -aS . an tive
 ngr ot ent L9eitton’ bR SR i Bibraolle 4 uh BOIUE Sedin @i lall 1 e
of 7-(4-[detiitditdi @hkagnphibemil) abajigpsiazefddtbut oxy) - 3, 4-

di hydrocarbostyril or 7-{4-[4-(2,3-dichl orophenyl)-1- 15

pi per azi nyl ] but oxy) - 3, 4- di hydr o- 2( 1H) - qui nol i none. Ari pi prazol e
may be notpsid#y Ddsdriptioreof @rawinyg al so in the formof an acid addition
salt with a pharmaceutically acceptahl e acid. Exanpl es such acj ds

i ncl ud® i nor gani ¢ aci HEITS JcHSa8 SHFRR ShoEPgy2 ﬁﬁg%"?ec citdeahYFocl ori ¢

acid, phosphoin GardQidehdoldnghd sthehr Gﬂ%ﬁs agdrt condiNngasly miassteted as
acetic acid, p-toluenesulfonic acid, nethanesulfonic acid, oxalic acid,

mal ei ¢ aci 80 3 whaandcaprén Pa¥ietacid, tartaric acid, citric acid, succinic
acid, and benzoic acid. As with aripiprazole in a free form the acid
addition salts can al so be used as active 25 ingredient conpounds in the
present i nReseription of Embodimgntsover, aripiprazole may be in the form of

Sbove T e, agid adarty qrecme 10GHEL e g BoBaB0MEd cocnt £0L oy
' , piprazol e may
i ncl ude crygbtabic paiandboprasingltotipipversle as an active ingredient.

Aripiprazole is a compound having the chemical name of
7-{4-[4-(2,3-dichlorophenyl)-1-piperazinyl]butoxy}-3,4-
dihydrocarbostyril or 7-{4-[4-(2,3-dichlorophenyl)-1-

15 piperazinyl]lbutoxy}-3,4-dihydro-2(1H)-gquinolinone.

Aripiprazole may be not only in the free form but also
in the fomm of an acid addition salt with a pharmaceutically
acceptable acid. Examples of such acids include inorganic acids,
such as sulfuric acid, nitric acid, hydrochloric acid, phosphoric

20 acid, and hydrobromic acid; and organic acids, such as acetic
acid, p-toluenesulfonic acid, methanesulfonic acid, oxalic acid,
maleic acid, fumaric acid, malic acid, tartaric acid, citric acid,
succinic acid, and benzoic acid. As with aripiprazole in a free
form, the acid addition salts can also be used as active

25 ingredient compounds in the present invention.

Moreover, aripiprazole may be in the form of a solvate
(e.g.. a hydrate or a solvate with an alcohol).

The above free, acid addition salt, and sclvate forms
of aripiprazole may include crystalline and/or amorphous forms.

30 The crystalline forms include various crystal polymorphs.

Aripiprazole exhibits significant analgesic activity
for patients with chronic pain diseases (including fibromyalgia,
etc., which are systemic chronic pain disorders) to improve their
symptoms. Therefore, aripiprazole is highly useful as a

35 therapeutic agent for chronic pain. Specifically, for example, as



30 The crystalline fornms include various crystal polynorphs.

Ari pi prazol e exhibits significant anal gesic activity for patients with
“chronic pain diseases (including fibronyalgia, etc., which are systenic
chronic pain disorders) to inprove their synptons. Therefore, aripiprazole
I's highly useful as a 35 therapeutic agent for chronic pain. Specifically,
for exanple, as -4- shown in Exanple 1 aﬁa Fig. 1, synptons of a chronic

pain patie I rov, th 0 i gn g
(mor phy ney gy 4 BapmblB £t #igt 16 Mo 8 2 Bordl, PAIARREnt e
mar kedl y iwgreowned hpprboeeddy rilet adninhs ufatbicar iofi pnaamdlaesic The

chronic pajn therapeutiic_agent. of the e i Lon. ur r

conpri se ahﬂ‘?ﬂ?ﬂﬁ‘ggu?flgaﬁ ;ga%cl(ggegfggfggéafﬁuéﬁo}ﬁ%}éiﬁ%z' gbovee%dr ]rL“rfégof

ari pi pr azospmptomanpkes markddiyndampurbiredl by t@ec edmibistxaridrens i ncl ude

di luents and, 10 excipients, such as fillers, extenders, binders,

hunmect ant sETHRR284Pat ors, surfactants, and |ubricants, which are

general |y used in phpidraggénicapaii efidmipeatsc dgentcloorhe paésernther apeutic
agent of the present invention may be used in the form of aet%eneral

phar maceut IR o8 Bayt FeRthes Gopiprises & Phamaceutichllie aceepigPdes,
flash-mel t4ABSt Sn Rhb! SboROWERNS o80hHip ONazcles Pasinples 68Ul sions,

granul es, capsules, suppositories, injections (e.g., solutions and

suspensi oneharmaqesdsaligsadcepiiale CaraheEe nalugat Ehbicniet @dThe route of
adm nigf r k@ir:pﬂafnttsr,‘esﬁ 08 Ce A2 0l PEr @RS indges! Wimddi@nREesent

I nvention 1s not particularly Trmted, and the therapeutic agent is

adni ni st er étsintegnadors , ssixkdttants .t hedf bebrigfantse vhiek g igenggahly the
patient's th B@H : c I i . , | Ly Of
t he di seasg%?d For %gxanp]e’gﬁtf%%[eérg,%g%##gﬁé'solqlﬁtgi %ﬂrl\]g&?ls% Bgﬁs;clgﬁiéj%éz%t&co
emul si ons, ageminwfe Theapdeseans uirnnendrienanay rbe tusedd ior bhe yformhjodc@i ons are

i ntravenously adm nistered, singly or_mixed wth | C | ui e nts,
SUch a5 gl SRR GPAETBRE TRt S A 601 L aeL o ot st Fos EhPER o

I ntramgscutaplers, HlasadvmabeotEbletssupillapauviiers, osoluti@peri toneal ly. 30
Suppositories are adm ni si‘ered I ntrar iCt al I%. ..The dosage of the
chroni ¢ pafPSRHETARSut PROLEEORS o TP PRy e R BH 9% SUPPRBT P& Sect ed
accordi ng ifjédeidiet hedgof sSRutidies pali suspendigms )i, herpaheetnasatex, and
ot her conditions, and the severity of the disease. Generally, the anount of
35 ari pi pr 8PS i $TARSAETBAbPASIEF nflFer kg of body wei ght per day.

The route of administration of the chronic pain

20 therapeutic agent of the present invention is not particularly
limited, and the therapeutic agent is administered by a route
suitable to the form of the therapeutic agent, the patient's age,
the patient's sex, and other conditions (e.g., severity of the
disease). For example, tablets, pills, solutions, suspensions,

25 emulsions, granules, and capsules are administered orally.
Injections are intravenously administered singly or mixed with
typical fluid replacements, such as glucose solutions or amino
acid solutions, or singly administered intramuscularly,
intracutaneously, subcutaneously, or intraperitoneally.

30 Suppositories are administered intrarectally.

The dosage of the chronic pain therapeutic agent of the
invention is suitably selected according to the method of use,
the patient's age, the patient's sex, and other conditions, and
the severity of the disease. Generally, the amount of

35 aripiprazole is about 0.05 to 10 mg per kg of body weight per day.



-5- Furthernore, the preparation in a dosage unit formcan contain

ari pi prazole in an anount of about 1 to 100 ny, and preferably 1 to 30 ny,

- per unit dose. Al docunments cited herein are incorporated by 5 reference.
Exanpl es The present invention is described in detail bel ow

usi ng an Exanpl e; however, the present ipvention is not limted 10 thereto.
Exanpl e Mor phi ne, fluvoxan ne, aripiprazole, and other drugs
were adm nistered for about 1 s{lo L.ent s [ ed as a
chronic pglil' W QFEt %“? W%%%g%gggc%ﬁg pall ?d aq% %bTSH%%W%%?%S% %Q{}E%Eﬁjhad
conti nued a¥ipiptazpar sn Gin ramountTbhe abdwinsl tty 0DO0the, pand) prefehablmtl ent s’
occipital-cervical re iOQE%ngk was eval uated over tine. Figure 1 shows
the cour set®f3% MSat Rghtun 9%ft"ensity of pain was eval uated using a
nunerical 20 rating scal®dhBhtsi &itdd tereahnavesimtcaipoyatefiosy ed on an 11-
step scale (0 to 10). This evaluation nethod nunerically expresses

(quant i5f i €5§E9UFRGagree of pain on a scale of 0 (no pain) to 10 (worst
concei vabl e pain). This nmethod provides a good reflection of the degree of
pain of a patient before and after 25 treatnent. Referring to
Fig. 1, fik¥xamplasr phine hydrochloride tablets (produced by Daini ppon

Sum tomo Pharma Co. ,qd %ﬁe 5 eiﬂ@éﬁiﬂoz@@.@ AbSLEIKLh I1h Aetase W1kP NU/ day
to a chronic pain patient f%o y welght: 55 kg); however, the NRS value in

t he neck 3@sives ams Exbyhles lBoweyer), thadrregerpaiinvepsiontis ddteddBited om t he

10 thereto.

Example

Morphine, fluvoxamine, aripiprazole, and other drugs
were administered for about 11 months to a patient who was
diagnosed as a chronic pain sufferer with chronic occipital-

15 cervical pain that had continued for ten years or more. The
intensity of the pain in the patients’ occipital-cervical region
(neck) was evaluated over time. Figure 1 shows the course of
treatment.

The intensity of pain was evaluated using a numerical

20 rating scale (NRS) in which pain was orally reported on an 1l1-
step scale (0 to 10). This evaluation method numerically
expresses (quantifies) the degree of pain on a scale of 0 (no
pain) to 10 (worst conceivable pain). This method provides a good
reflection of the degree of pain of a patient before and after

25 treatment.

Referring to Fig. 1, first, morphine hydrochloride
tablefs (produced by Dainippon Sumitomo Pharma Co., Ltd.) were
orally administered in a dose of 70 mg/day to a chronic pain
patient (body weight: 55 kg); however, the NRS value in the neck

30 was as high as 8 to 10, and the pain was not relieved. From the
4th week of the first month, in addition to morphine, oral
administration of fluvoxamine (Depromel tablets; produced by
Meiji Seika Pharma Co., Ltd.) in a dose of 50 mg/day was started.
Although the dose of fluvoxamine was gradually increased, the NRS

35 +value was still as high as 8 to 10, and the pain was not relieved



4th week of the first nonth, in addition to norphine, oral admnistration
of fluvoxam ne (Depronel tablets; produced by Meiji Sei ka Pharma Co., Ltd.)
"in a dose of 50 ny/day was started. Although the dose of fluvoxam ne was
gradual ly increased, the NRS 35 value was still as high as 8 to 10, and the
pain was not relieved -6- at all. Then, fromthe 4th week of the 4th
m)nt h, aripiprazole (Abilify tablets; pr%duced by O suka Pharmaceuti cal
Co., Ltd. ) \ﬁjslorally adm nistered in a dose of 3 ng/day. As a result, the
5 NRS val (& ‘dramatically reduced to 1 in the first week of the 5th
month. Fromthe secqnféza\aeekoﬁftmé\mﬁi veamnNbA, thid el tiRGonah | earviysipdazole
indicating that there was no neck pain. Furth rm)re eve \e?) #\Eé
admi ni st r AAAIEY KBPRETe REOGUSEE B LR FhaTBe aﬂ, Val ue

remai ned gfad. or-gﬁﬁ?ea&ﬁﬁﬂét%r%@nﬁhr aegoddr s bOmgpa@jm nasaadréduMox aniene
could not relieve the pain of the chronic_ pai n patient, while al‘lﬁ razol e

coul d & ariRS calue was deamatd caaily, reduced to 1 imphe £3irst Week oheéWose of
ari pi prazodg, (m%%'th' fyf'fcﬁp E%e@él‘?@%@éﬁ: B ©he Ukeh RMRBCeHE e value L1 d.)
se

was 15 increa to 9 after the 4th week of the 9th nont h, and
further i maseaas.ed-nﬁ@catllhg}/fdmt Ahese vae TR MeFkeRadR - t FETEHEHGRM BVePhe
NRS val ue V@?%Q.”th on"B% 1991?@;1 ¥8was stopped £rol!@ndbgyg results

denonstrate ari pl prazo e Is very effective as a therapeutic agent for
chroni ¢ panenth, TheCNREMealue remained at 0. These results confirmed that

10 morphine and fluvoxamine could not relieve the pain of the
chronic pain patient, while aripiprazole could dramatically
reduce the pain.

Thereafter, when the dose of aripiprazole (Abilify
tablets; produced by Otsuka Pharmaceutical Co., Ltd.) was

15 increased to 9 mg/day after the 4th week of the 9th month, and
further increased to 12 mg/day after the 4th week of the 10th
month, the NRS value was 0, and no change was observed.

The above results demonstrate that aripiprazole is very

effective as a therapeutic agent for chronic pain.



[Caim1l] A therapeutic agent for chronic pain conprising

ari pi prazole as an active ingredient. [Caim2] The therapeutic
“agent for chronic pain according to claim1, which conprises aripiprazole

or an acid addition salt or solvate thereof as an active ingredient. [Claim

3] The therapeutic agent for_chronic pain according to claim1
or 2, further conprising a pharnaceuti cé?l’y acceptable carrier. 15 [Claim
4] Use of aripiprazole for trﬁ'soroduct ion of a therapeutic

agent for chronic pain. 20[C ai m5] A I'prazol e for use in the treatnent

of chronic pain. [Cptraisd 1A nethod for treating chronic pain, conprising

25 admi nistering an effective anount of_aripiprazole to atient. [Caim
T CRrR

a
7] The® HEReRLLsr WY ° %‘?é’ré’f’ﬁ‘pfgﬁﬁl%’i pi prazol e
i s adm ni sjeihriRodePati atadtive dagee@ierbout 0.05 30 to 10 ng per kg of

body vvesi ght per day.

[Claim 2]

The therapeutic agent for chronic pain according to
claim 1, which comprises aripiprazole or an acid addition salt or
solvate thereof as an active ingredient.

10

[Claim 3]

The therapeutic égent for chronic pain according to
claim 1 or 2, further comprising a pharmaceutically acceptable
carrier.

15
[Claim 4]
Use of aripiprazole for the production of a therapeutic

agent for chronic pain.

20 [Claim 5]

Aripiprazole for use in the treatment of chronic pain.

[Claim 6]
A method for treating chronic pain, comprising

25 administering an effective amount of aripiprazole to a patient.

[Claim 7]
The method according to claim 6, wherein the
aripiprazole is administered to a patient in a dose of about 0.05

30 to 10 mg per kg of body weight per day.



