Description Title of Invention: Tablet containing |improst and
13-cycl odextrin TECHNI CAL FI ELD [ 0001] The present invention rel ates
to a tablet conprising |imaprost and 13-cycl odextrin. BACKGROUND ART
[ 0002] Li maprost is known as a preventive and/or treating
agent of peripheral circulatory disturbance. Particularly, it is very
useful for inproving synptons of thramedmgedi s obliterans and | unbar
spi nal canal stenosis etc. [0003] Li mapr ost has hydroscopic
nature and is easily deconposed by absorbi ng noi sture. Therefore, a
mar ket ‘Eidlel affapmdion: ‘Galfleideontainin e dimagvesit dad frayciodettiance of humidity by
bei ng packed in an alum num bag after packaged in a PTP sheet. [0004]
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o ol ucans, THERer e 85 eutio R AR FomBitiOE AP RirAE] Y RBeeRtin
content of glucans is fron11@6by mass to 15% by nass based on 100% by
Mass Of ok gggi FLgﬂ@rnaceutlcal conposition and the water activity
value 1s 0. ess at 25C has been reported (see Patent reference
1). [d68087] On the other hand, cyclodextrin is generally used
for the sol L!QHaEﬁ)@E 15%0% ﬂraq%venruk}@ al@a/m ?r'éﬂ%?gs %rzﬁ%fwlﬂerat; REculatory
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pri ncigriteragenid amba# gpinalngnilneerpeisied.pal agent incl usion. However,

t he st@péhization effect is not necessarily obtained by cyclodextrin
cl at hr . For exanple, |improst alfadex is an acycl odextrin
clathrate ofLimiapmypt ipsthydHowenrie maturs endiscesio dedomposaf by iihmpbiogtndisure.
not SURPLES Eeeq ﬂ@k%‘t@&jh}ﬁ }éffb‘épallfécfé%ﬁméﬁ av%'i&’s%? nfi&é‘hH@ Or it gﬁg% being

conpl ex Wt odext ener a

i ncl usAagkedaingaa aéwln@ab&atmftﬁr PRefASe it ﬁga"g Shp- knovvn such as
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by using a kneadi ng nmachi rie .an e by a method conmonl y

enpl oyf&HPOsIHAN ﬁﬂstmgwatﬁaamlw %&erfétoh?g%r legs g pre ﬁ1h|aF PEG Eperiplere Frign
and argﬁka@bpal agent by using a vibrating nlll) ( Non- Pat ent
referﬁﬁgg However, stability does not inprove when a principal
agent ﬂot dlssolved with cyclodextrin and is sinply m xed w thout
sol vent, si rbetht bérephmdicpealodegeintis deesaliousetl domthiersolubdlizaniowiof rugs,
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i ncl usEeesssHily P fagneélyl& @a:ég&eﬂrﬁl CIF@G@ﬂFor example limaprost alfadex is an o-

cyclodextrin clathrate of [imaprost. However, the decomposition of limaprost is not
suppressed markedly when limaprost crystal forms inclusion complex with a-cyclodextrin.
Further, generally, to form drug inclusion with cyclodextrin, four methods are known such
as emulsifying method (e.g., adding a certain amount of a principal agent to 20-50% of
cyclodextrin suspension and emulsifying the suspension by using a homogenizer), saturated
solution method (e.g., mixing a principal agent in saturated cyclodextrin solution for 30

minutes to several days and evaporating water in the precipitating clathrate or drying the



Further, as a purpose of inproving disintegration, it is known that
cyclodextrin is used as an additive for the manufacturing of an oral
disintegration tablet. For exanple, an oral disintegration tablet
conprising 70% by mass or nore of cyclodextrin in a tablet is

di scl osed as a tablet using cyclodextrin as an additive (e.g., see
Pat ent pﬂ‘eefpéuaﬁmakBﬁ ouflifeeralie b axd tngh), ilﬂleﬁﬂlﬁg hesied (ery. ,t}hepz[rﬁ‘fgezf paxCLwith
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packag@dosnt o one bag made of polyethylene | am nated gl assine paper
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30 daywithprayastaiin ke-at spebBaentgpiesence 2iki g rsfaredqecliscdoPTR ssqﬁeietwlaﬁldm n

t he st@lefodkirReifA%riNRatHhage thixddand rﬁi’Meﬁfw{Elhh Physdcdl FFRPLAS kndARN Qlith 5
desired to further inprqve its st Nanel y, an obj ect

abi
of t hesObHEIEROm PERYR tBH“ I‘%‘:I‘fséorb‘r”&b ﬁd@"’i‘)qﬁéﬁlr’et conprising | i maprost
whi ch [iosovery stabl e agai nst hum di ty To be specific, it is to

B on e 3 TS0 BRI IS, 1P 6O 658 bl

humi diusyd @f air B4difive fcsfchdasasuﬁptuamgmﬁtah ordehsistegotiontigblstoFor erpnifie an

probl &jrg disintegration tablet comprising 70% by mass or more of cyclodextrin in a tablet is
disclosed as a tablet using cyclodextrin as an additive (e.g., see Patent reference 3). The
cyclodexrin disclosed in the reference includes f-cyclodextrin, However, the reference does
not describe or indicate that cyclodextrin was used as an additive to improve the drug

stability.

Prior Art
Patent Reference
[0008]
[Patent Reference 1] Japanese Patent No. 3646310
[Patent Reference 2] JP-A-2003-517432
[Patent Reference 3] W02005/004923
Non Patent Reference
[0009]
[Non Patent-Reference 1]
Foods & Food Ingredients Journal of Japan (FFI journal) Terao. Konishi et al.
Vol.210, No.3, 222-243, 2005

Summary of the Invention
Problems to be solved by the invention
[0010]
In a clinical site, various medicines are often packaged into one bag made of

polyethylene laminated glassine paper and the like for patient convenience in view of



[ 0011] The present inventors made intensive studies to obtain
a nore stable tablet conprising |improst than an existing tablet. As
a result, they found the stability of |imaprost inproves particularly
when P-cycl odextrin is bl ended anong various additives. Further, they
found that the stability of |inmaprost against humdity inproves
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art regarding previous findings that the inprovenment of the Iinaprost
st abi | [ tr inclusion formng of cyclodextrin and
the |i Pigwnslﬁ ?ﬁsomﬁwﬁgdirggltg%? inventers found a tablet conprising

| i mapr[@@illand 13-cycl odextrin has very inproved stability agai nst

hum dity conpRrfekeit il efibkShhdintaRlvRlstuGABIIbediNg rhdr@BRILASfableaNd
t hus conpl eted the present i nvention. [00 mely, the present
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7. Theiduail gl at@ﬁﬁnﬁE&“td"ﬂle 190@&9“%1@1111&"@?5@1&1&% Qﬂmh%rﬂkeof:urther the
pcyclodex rinin the ized conposition is from0.1%by mass to

1% by PHts€at wa%am(fﬁuq%%%bw cREPSSimE limapresrar ProysiasiexeBrasiuery mmproved
8. Th@tauaallixbelgmmﬁrndung chbfpafny vath alowey 4ble®s compMyi€lifdplods @ndT F]hus

conpri ses n the lyophilized conposition;
t abl etcmge?l:eg‘?‘g d’rft'SSma'tS‘Ei%’E‘ %’ conprising |improst al fadex and gl ucans

with {d&2jatio of 1:0.1 to 15; 10. The tablet according to
above 8 CO”Wal-n%U‘QhJ b‘rﬁa{tiﬁe“ I fadex.and glucans with the ratio of

1:0.1 to 6; et conprising |imaprost alfadex,
f3-cytdWddxtri n and gl ucans, wherein the content of f3-cycl odextrin

is from 30%1 by tmﬁ§§c5ngpr%%/§ H)ﬁaﬁﬁéﬁa@@-c%)@dé&@ﬁﬁ eRerin tQ!e UQ&@& dtﬁ3 from
0.0165% b %?mass to 2. 5% by nass based on 100% b é)mass of the total

t abl eCYLBRATEHR 1s from 30% by P?SSK’ Db byt ass Tl 0 Ry xragt ef Bie tpte)
| yophidvlgesntatposi ti on corrprl Si ng | i maprost al fadex, f3-cyclodextrin

and 91 UCans 2 Bl SIS g S S OISl s oy
gl ucafig% lsy mas:srm(%%ll%%abg/bmé ontlé0%. H/mbss afabs tdyalteblcocolt@3% by nass
of the tot ab. 'i"ﬁ"é)!aﬁ}et ﬁg&trgirﬁtg 'to any of above 1 to 2, which may further comprise
0.0165% by mass to 2.5% by mass of glucans;
4. The tablet according to any of above 1 to 3 comprising limaprost as limaprost

alfadex, wherein the tablet comprises a mixture at least comprising (1) lyophilized



13. The tablet according to any of above 1 to 12 which does not
conprise substantially or conprises 5% or |ess of

17S, 20-di net hyl -trans- A2- PGAI after preservation at 30C, relative
hum dity of 75% for a nonth. [0014] Li maprost In the
specification, limaprost is a conpound represented by follow ng

f or mul eonfpdsitamcointpsisolgelmembstrrdfadex gnd (2) B-cyclodextrin;

(B)-7-KIR, 2% ?’flﬁ)et lg'tyzfy’cgmn fo[a(b%§e§ éﬂz ﬁamgd’tﬁ%ﬁ thro 'MQ%'
ez JEs 2yt ¥

] - 5- oxocycl opent yl hept ehoi ¢ _aci eglstry . 7439
[ 0015] the'B-cye OdquIerpr{é} withgutihgolegéci fi cation, |inaprost may be

conprised f er MihB gati[BCd e dPRY OIHRkE%, Which fafhe- &Wﬁé@%&:&tlﬂde:&ﬂn in the
a- cyclode (? clathrate of Ilnaprost I's represented by foll ow ng

fornulgo? ‘?e HHRPHESent s the integer). HO OH CH3
NC361- 1600307, @8 tablet according toSab@heﬂ] whtrehathe cbstent of B-cyclodextrin in the

(E)-7- lg« p@ll%ﬁ"%’ 030 p 1tpc>ﬁdirs?r open b;?in%gg O(F) b m%g%gs)%\ o% 100°r0¥1énatss of the

nmet hyl =< noneny -‘oxocyc acid a-cyc
clathrmnétﬂﬁﬁgmswny No. 100459-01-6 (Ilnaprost a- cyclodextrln 1:1),

88852- 12-4 (d RIS 2cR6M5 LAENY I RBdvdY Yo 7 Wihich fﬁéh&%@ﬁ&ﬁlswgll%u?ﬂéﬂn
as limprost alfadex. This 1s uSed for the 'sane neaning of "ITnaprost

aIfadé&e1$H@ﬂéﬁdPﬂmPﬂ@“9&panese Phar macopoei a Si xteenth Edition.

[0016] 9. Tﬁs @z&ﬂ&l Atgoriding 13€1bPYE 8 @BinptiBME N ot WITh @SSarlt 186 aks Sth
|nd|c ed an i s .apparent for those skilled in the art, each of
SerbO € ratio o 1to 15}

10. The tablet according to above 8 comprising limaprost aifadex and glucans with

the ratio of 1:0.1 to 6;

11. A tablet comprising limaprost alfadex, f-cyclodextrin and glucans, wherein the
content of B-cyclodextrin is from 30% by mass to 99% by mass and the content of glucans is
from 0.0165% by mass to 2.5% by mass based on 100% by mass of the total tablet content;

12. A tablet comprising a mixture of (1) lyophilized composition comprising
limaprost alfadex, B-cyclodextrin and glucans and (2) pf-cyclodextrin, wherein the content of
B-cyclodextrin is from 30% by mass to 99% by mass and the content of glucans is from
0.0165% by mass to 1.0% by mass based on 100% by mass of the total tablet content;

13. The tablet according to any of above 1 to 12 which does not comprise
substantially or comprises 5% or less of 178,20-dimethyl-trans-A’-PGA, after preservation
at 30°C, relative humidity of 75% for a month.

[0014]
Limaprost

In the specification, limaprost is a compound represented by following formula (I)
and its chemical name is (E)-7-[(1R,2R,3R)-3-hydroxy-2-[(38,5S)-(E)-3-hydroxy-5-methyi-
1-nonenyl]-5-oxocyclopentyl]-2-heptenoic acid (Registry No. 74397-12-9).

0
N _NCOOH
tk/\/\/\/\ 0
s < z CH;
HO OH CHy

[0015]



indicates that it is bound to the opposite side of the sheet (nanely
a-configuration), indicates that it is bound to the front side of the
sheet (nanely 13-configuration). [0017] In the present
invention, it is preferable to conprise |inmaprost as a-cycl odextrin
i ncl usi on conpl ex represented by above formula (11), that is
|'i maprost al Futiex. in[tBOyBFification, limaprost maeberarentisedifodiimgntslugon abl et
of I n e 1PE G5 d- Q}chf&iéx% G pé@ﬁeﬂml&‘imﬁa{e ofjiﬂlraﬁrgst% réﬂr 3
in a tablet. Further prefe l'e to conprise |imaprost a
whi ch fi°§°é’qllﬂ %mem(li)dnaﬁaeienss the integerd-g of | i maprost when a tabl et
conprises |limprost as |improst al fadex. [0019] Li mapr ost
and |imaprost al fadex are known conpounds and can be manufactured by
known net hods such as the discl osed nmethods in JP-A-55-100360 and the
| i ke. [0020] o Wen limaprost is deconposed, the conpound
represented by fol| QW\QQW()W{S 20- di met hyl -trans- 42- PGAI
(hereafter abbreed as 11-deoxy) nCaeHgeOY e one represented
by follow ng forn e é -trans- A2-8-iso-PCEL1 (hereafter
abbr evi at ed as q(so) and the like xf& generated as deconposed
products. i s known t P4t @Hgeconposed product mainly generated is
11- deoxy. The drug efficacy may be weakened when the content of these
deconposed products are increased. Since the tabl et corrgrl si ng

i

| i maprost ofltsdhemigadsame i et (182 R-3Ry-drhydsaxynd-£(3 5 55)i( )éafpi%?@ ﬁo

re‘dUCQnétH |-CQBh -90oxddycliaRniy 1 Rb-1RBRYSIcl def &-cpdlo A8 8E t1aPhra e

10% or. e]t%? %?el ??,q] abl a(;E;it abW]El Ilg‘lﬁt o%%{?igt %gi]l(on and abo%[@Sg/o or
less dgtedPiuh? é O S B er Bﬁr?’“a\tl)a Pt imaprogictecti on and
about cyébodextri@ss$.n)FuHidless, gehbrally &hbeh a@ﬁmtabfnspalémm Thizviengddofor eaen
reduc h ontent. of 11 » e

undor AR Rl el LRENG Tordd M G F KRankl Ba P ERpat iR

pr edi &ditible preservation stability in a clinical SI te For exanpl e,
the taphgs) of the present invention can reduce the content of

11- deoxy, pref erabIP/ at above Iimt of detection and 5% or |ess, nore
preferably dtccamnbnet thipresspt igensian; splesrihamdtn indiagtgdpnd|asds aparay
pr esefyathoddsidlleHChe faet, 3ddhver Hupoti ty of 75% for 30 days or a nonth.
Further, the tablet of the present invention can reduce the content
of 11-deoxy, preferably at above limt of detection and about 5% or

| ess, nore preferably at above linmt of detection and about 3.5% or

| ess after preservation at 60C for 30 days or a nonth. [0021]

For exanple, the yield of 11-deoxy can be represented as the ratio
(mass ratio) of the amount of 11-deoxy in a conposition to the total
amount of | iixBPHesthat it s BERMoaRE opositk §Rle of the sheet ﬁ-ﬁlﬂﬁlew &ledn@furation),
11- deoxy can be cal cul ated based on 100 of the total anount of

| i maprost and the deconposed products after determ nation of

| i maprost and j#s deconposed products (8-iso, 11-deoxy).

indicates that it is bound to the front side of the sheet (namely B-configuration).
[0017]

In the present invention, it is preferable to comprise limaprost as a-cyclodextrin
inclusion complex represented by above formula (II}), that is limaprost alfadex.

[0018]

In a preferred embodiment, a tablet of in the present invention comprises about 5 to
10pg of limaprost in a tablet. Further, it is preferable to comprise limaprost alfadex which is
equivalent to about 5 to 10pg of limaprost when a tablet comprises limaprost as limaprost
alfadex.

[0019]



The amount of |imaprost, 11-deoxy and 8-iso can be neasured by known
anal ytical nmethods (e.g., high performance |iquid chromatography, gas
chromat ogr aphy, thin-layer chromatography and the |ike).

Particularly, it is preferable to be neasured by high performance

i quid chromat ography. By using high performance |iquid

chr omat ogr aphiynaptdse aadriitmaprosf alfadea prokiowl domigys amticBr besmacafhctoeed
mas“rﬁgk%&nh {h%Ef §§&SAS t}aé! b SXIOEQodﬁethoE}?mS ! &s%éos%%”ﬁla%é’ﬂg&”d W th
t he same sa r ondt ograph

perforﬂ@aoby a knomn nethod [ 0022] To be speC|f|c t he

neasur enent W§erpﬁ51f % Fdvee dé@@ﬁbo&ehethfe%h@%ﬁwréfﬂr&gn@@rb@%ﬁ@«ﬂﬁl% fhifikd
chronatggraphy LO) tpst condi t] on, Under | om ng t

condi t1% ?H@aﬁﬂﬂﬁﬂk “ofF @ﬁhﬂﬁ?ﬁgpr&Hﬂfﬁﬁgﬁﬁﬁ&ééﬁmﬁybduct can be
measured and the ratio of |imaprost and the deconposed product can be
cal cul at ed. [0823] HPLC Test Condition Detector: ultraviolet

absor pti omet er y( measur enent wav ﬁth 215 nm Columm: pack 3 to 5
um of oct adecyl yTvsyrr@aﬁﬁhg | i qui d chronmat ography into
stainless ste be of which internal di ameter is about 5 nm and
length is 10 to Dhi C#.02M pot assi um di hydr ogen

phosphate (pH 4.3)/acet8pb;&kée/|soprépanol mxed liquid (9:5:2) Flow
rate: adjust to the rat makes the retention tine of |imaprost
about 12 m nutes Internal standard solution: testosterone solution of

acetonitril %rgllégofeztggp&)mt[e@gglﬂllowmﬁ‘f rmlﬁ§ ld;%Sﬁj‘ Hlmayltt%swmo IgtfiE

t he deconpose roduct can be deter kKhown net’hods ot her than
hi gh ;{é?rreaftﬁﬂmhbéewtaﬁrla Sdspamatbylisprre Eéﬁérahqu*’é deapmprsed @fedusisned
under other test conditions of high performance |iquid chronatography
and eval uated hy other cal culation nethods (e.g., external standard
The pr-seng iavention includes a tablet in

0470 3 §bgﬁs determ ned by a nmethod ot her
perfornance | i qui d chromat ography net hod when

j r less of 11-deoxy is

det er m ned bybkﬁe above nttoned nmet’hdd after preservation at 30C,
relative humdity of 75 orGHg days or a nonth in a stability test.
Further, the present invention includes a tablet in which the anount
of 11- deoxy cannot be neasured substantially. [0025] In
the present invention, a-cyclodextrin, p-cyclodextrin, y-cyclodextrin
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[0021]

For example, the yield of 11-deoxy can be represented as the ratio (mass ratio) of

the amount of 11-deoxy in a composition to the total amount of limaprost, 11-deoxy and 8-



As a method for blending p-cyclodextrin in the present invention,
P-cycl odextrin can be bl ended by any nethods. p-cyclodextrin is
preferred to be m xed w thout solvents such as water and organic
solvents. Particularly, it is preferred to be further m xed after
mlling |yophilized conmposition conprising |improst or |imaprost
al fadeioand pcycl odextrin. [0026] The bl ended content of

0- cycl odextr,j f.er abl om.about. ,30% 99% b Ss,
mor - o er o sk BIETIEIGE B bR MRdat taSeban LT RCe St r ety S
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nmass OI; Eﬁkﬁs @}Sgl lfgpg),ﬁ{) content. The bl ended content of
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hand, Ekqgnﬁgﬁg@g§aqgognqmgh&pextr|n added and m xed is from about 30%
by mass to 99% by nass, preferably from about 50% by nmass to 95% by
mass, [AB4H preferably from about 50% by mass to 85% by mass based on
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Whon” Bt e beh B e thate Riehperianetcs i B amamaceRyy dRs el e Fhovsy
| i maptiest ofaddtedmx aaddbowx3% an ldss ol 1 0-dioty0is eternired I:Q'rteé @ba\bi Reciitidrica
is 1 Qleghotdoafpze’r I;l)rel'é Itvg?l(r)n Bf %ﬁggﬁgvg f%m%xt&of%b’? %rhﬁ d§1¥ %l[’}f ina

bl endi ng I nCreases ar dness (N conp05|t|on
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[G025]



As a surfactant, for exanple, polysorbates (polysorbate 80 and the
| i ke), pol yoxyet hyl ene-pol yoxypropyl ene copol yner, sodium | auryl

sulfate and the Iike can be nenti oned. As an aroma, for
exanple, lenon oil, orange oil, nenthol, peppermnt oil and the like
can be menti oned. As a colorant, for exanple, titanium oxide,

Food Col or Melthopreblent ibyenfioodx-Op¢lodexBlimeB-diozlo&xtiim, gncsésipuiroxamde,
yel l o i | an
Lot | o EEoRERASLOXI AR, ARNR, bk TR0 2P -BLRE: b tcysed
sul fi témaprostafimpng tb%m, breyeladextonédpareularlyvisdd ng agent, for exanpl e,
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anti Statl C ag ent

tltnlumox ellkec
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The t resent 1 nvention can be nmanufactured by the nethod
descri bed bdiuotker, Iﬁonetéﬂérﬁcm Wendingrfpsyolstiextrid cki haprakicing I ephd izl

m || e%o%@ﬁfoh'c%ﬁl ngfﬁ'“g‘ﬁﬂﬁé&rb&rbr‘}ﬂ%‘}ds%ﬂgdé AFRIH-Orlod ekt %ﬂ}‘}nﬁhﬁg T

usmgatu |ng r anul at or analtatlon granulatlon nach I ne,
f1 ui ddm@allﬁéocoarapéwogr%?mwatltsrhm%?rewrlmp@%qt atfades 36P @Y%‘éﬁxarﬂwan a

dry gremtbatset bgractoﬁ]bemhdﬂﬁemeﬁ@dldflsmsllmi@g umhlﬁx@EMrylubmamdfa%;t fnd pe
obt ai ne ﬁ‘gf”énu' .S a

foll
"ot ar y It EBPAET S SHRMTRG & of clebrBPEFORe (O G Rt eraor o T 1ge e
uncoataad thabk&t Burthiérc @ atetithbdt fabbihdingdycirdodesath em bad  figther mintngvath

”ecessi 155@%0 ogf?f%ec% ‘r’;:!'r‘sfh Cl%‘édr@& O@Q%tp%st HE&%?FJnd F}?cgﬁ&?&e@&nr?aaﬂd

be pre i on ‘st
| i maprfe spxaamladb& Imhdlmﬁlcp@aosly@@qupz% sc@mbgm meAtieeRdpnetaphgre

Ilrraprmﬁedanaiﬁae%lofdey@ﬁl ANheTakhidniRe tHerxed powder into tablet with
Sur pri si bl et _of

arotary tabletin chi ne an n th
the present Pisrﬂ/@ﬁ%i"g%%‘é[§“‘aﬁggo‘i)’éﬁ’tdaﬁfémtlﬁé’ﬂe prgeent 'g‘feé%‘o o€§YﬂB‘§°"|‘1’é‘&e
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tabl e’ f“ie a“f&‘@éﬂf Nebiter a”’““ bl iz ?%réen febeﬁf*f%afela‘”?aitﬁr
inter rmalllrcglyeuhlbzeﬁhtommm@amlmmsmg llmaprost d’r‘de;n#]irestobéﬂtdpnomibﬁ or
t abl e§§ %gg «tPBg dried before or after tableting. As a tablet drying
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nmet ho t alr drying, drying under reduced pressure and heated air
drying Oﬁﬁﬂ reduced pressure are preferable. [0033] As a

tablet dryi rrmermlnh@aicoﬂeyﬂdfgs blﬁﬂ'&fexfrﬂmé @Ifemw,swmeab%mdzdmaiyaﬂasalw

dryin er reduced
tho pOLER ey GHET BP0 LT ROP Yo Y BRERISNTS Py ST phEhaY Profersbly
. CI r culfatnoalyoult a0Valisemasicio &% bhmanbbasadiontli08¥oly nher @fithe oatal tableacontent.
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The ta I nven
and cahpmluglmeéleer lyeahrfl@pd aommﬁgtlmmdol&}cstrlﬁé@ctm aédqsbm@sm@@d,t feenely, the

gener %thPbef?ént'o'fWRﬂ%xQ%W%@&‘ iPh Qe tabfetir t her, the present
i nvention_does not "have difficulty wth tablet nol d| ng. Therefore,

the t &% of the present invention can be packaged into one bag with
ot her medi ciwigh d yophitizbdbeaposstidreconfrtiend Biha 6t 3Hd B cf3Ibddxhen is milled

| nventahc?%—cyclodextrin is mixed thereto, the content of B-cyclodextrin used for producing the
lyophilized composition may be minute, namely, from about 0.1% by mass to 1% by mass
and preferably from about 0.1% by mass to 0.5% by mass based on 100% by mass of the
total tablet content. On the other hand, the content of B-cyclodextrin added and mixed is
from about 30% by mass to 99% by mass, preferably from about 50% by mass to 95% by
mass, more preferably from about 50% by mass to 85% by mass based on 100% by mass of
the total tablet content.
[0028]



[ 0035] Al t hough the foll ow ng describes the present invention
in detail with preparation exanples and exanples, those are descri bed
for well understanding of the present invention and the present
invention is not limted thereto. [0036] Exanple 1. Conparison of the
stabilizing effect anpbng various additives (1) Preparation of
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Addi t my@latmlzngqtamh and the like. Among them, dextran is particularly preferable, Glucans
can be blended by simple mixing or, for example, blended by dissolving limaprost, -
cyclodextrin and glucans in a solvent (e.g., water, organic solvents (e.g., ethanol, acetone
and the like) and the like) and producing lyophilized composition by a method commonly
employed. When glucans are blended, the stability against heat tends to be improved and,
on the other hand, the stability against humidity tends to be worsened. Therefore, the
amount of the blended giucans can be minute, namely, from about 0.0165% by mass to
about 2.5% by mass, preferably from about 0.0165% by mass to about 1.0% by mass, more
preferably from about 0.08% by mass to 1.0% by mass, based on 100% by mass of the total
tablet content. Further, when glucans are blended in a tablet, a preferable blending ratio of
limaprost alfadex and dextran is 1:0.1 to 15; more preferable ratio is 1:0.1 to 6; further
preferable ratio is 1:0.5 to 6. Further, blending glucans increases the hardness of a
Iyophilized composition and improves the molding of a tablet.
[0029]

The tablet of the present invention (e.g., uncoated tablet, dry coated tablet, coated
tablet, three-layer tablet and the like) may also further comprise additives except the
aforementioned additives. Any additives commonly employed for a tablet production can be
used, for example, one or two or more of excipients, lubricants, disintegrants, fluidizers,
binders, corrigents, flavorings, surfactants, aromas, colorants, antioxidants, masking agents,
antistatic agents or wetting agents and the like can be blended appropriately.

[0030]

As an excipient, for example, glucose, fructose, maltose, lactose (lactose hydrate,
spray-dryed lactose, fluidized-bed granulation lactose, isomerized lactose, reduced lactose
and the like), sucrose, D-mannitol, erythritol, maltitol, xylitol, palatinose, trehalose,
sorbitol, crystalline cellulose, tale, light anhydrous silicic acid, anhydrous calcivm

phosphate, precipitated calcium carbonate, calcium silicate and the like can be mentioned.
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As a lubricant, for example, magnesium stearate, calcium stearate, sucrose faity
acid ester, sodium stearyl fumarate, stearic acid, talc, polyethyleneglycol and the like can be
mentioned. '

As a disintegrant, for example, low substituted hydroxypropyl cellulose,
carmeliose, carmellose calcium, carboxymethyl starch sodium, croscarmellose sodium,
crospovidone, hydroxypropyl starch, corn starch and the like can be mentioned.

As a fluidizer, for example, light anhydrous silicic acid, talc, water-containing
silicon dioxide and the like can be mentioned.

As a binder, for example, hydroxypropyl cellulose, hydroxypropyl methylcellulose,
povidone, polyvinylpyrrolidone, methylcellulose, polyvinyl alcohol,
carboxymethylcellulose, sodium alginate, gum arabic powder, gelatin and the like can be
mentioned. One or two or more of these may be blended appropriately.

As a corrigent, for example, saccharose, D-sorbitol, xylitol, citric acid, ascorbic
acid, tartaric acid, malic acid, aspartame, acesulfame potassium, thaumatin, saccharin
sodium, glycyrrhizin dipotassinm, sodium glutamate, 5'-inosinic acid sodium, 5'-guanylic
acid sodium and the like can be mentioned.

As a flavor, for example, trehalose, malic acid, maltose, potassium gluconate, anise
essential oil, vanilla essential oil, cardamom essential oil and the like can be metioned.

As a surfactant, for example, polysorbates (polysorbate 80 and the like),
polyoxyethylene-polyoxypropylene copolymer, sodium lauryl sulfate and the like can be
mentioned.

As an aroma, for example, lemon oil, orange oil, menthol, peppermint oil and the
like can be mentioned.

As a colorant, for example, titanium oxide, Food Color Yellow No. 5, Food Color
Blue No. 2, iron sesquioxide, yellow iron sesquioxide and the like can be mentioned.

As an antioxidant, for example, sodium ascorbate, L-cysteine, sodium sulfite,
vitamin E can be mentioned. As a masking agent, for example, titanium oxide and the like
can be mentioned.

As an antistatic agent, for example, tale, titanium oxide and the like can be
mentioned. As a wetting agent, for example, polysorbate 80, lauric acid sodium sulfate,
sucrose fatty acid ester, macrogol, hydroxypropyl cellulose (HPC) and the like can be
mentioned.

[0031]
The tablet of the present invention can be manufactured by the method described

below. For example, limaprost and limaprost alfadex or milled lyophilized composition
comprising limaprost is granulated by using a tumbling granulator, an agitation granulation
machine, a fluiduized bed dryer granulator, a centrifugal tumbling granulator, a dry

granulator and the like. Additives are uniformly blended with the obtained granules as

10



Dextran 70 0.6 3.8 6.8 Aspartic Acid 1.7 4.3 8.6 a-cyclodextrin 1.8
4.8 9.9 p-cyclodextrin - 2.6 4.4 In case where

p-cycl odextrin was m xed, the content of the deconposed product was
3% or less after preservation for two weeks and 5% or |ess after
preservation for a nmonth. On the other hand, in powders for which

ot her mgdisaivwisdlowad hyamakingipblep pxsngm ratasy tabketthe ménhimofor enmpesssiohe

deconpQsReh PIRAAHE [ikes giv@%&@@é@@ta‘ﬁﬁé@ Gdc'ﬁ?teé@ﬁalét@%ﬂ@'ﬁé B¥§assad on%
after preservation for a nont herefore, it was suggested

that tfeeTeParRssaryymeY bF Fraips &tﬁ qogfl?we&%a? uithera? i RRIRER BSRERATC DT

p- cycl wiRxdt fal gRaidNgtidn F8NMYShixing limaprost, limaprost alfadex or a milled lyophilized
composition comprising limaprost and additives and making the mixed powder into tablet
with a rotary tableting machine and the like. Surprisingly, the tablet of the present
invention has an advantage that the tablet does not have difficulty with tablet molding
although the tablet comprises relatively large amount of B-cyclodxtrin which is likely to
make tabiets fragile.

[0032]

Further, a lubricant can be blended by an internal or external lubrication.

The blended powder or tablets may be dried before or after tableting. As a tablet
drying method, hot air drying, drying under reduced pressure and heated air drying under
reduced pressure are preferable.

[0033]

As a tablet drying method, drying under reduced pressure and heated air drying
under reduced pressure are preferable.

The tablet of the present invention is useful for a treatment of peripheral

circulatory failure such as thromboangiitis obliterans or lumbar spinal canal stenosis and the

like.

Effect of the Invention

[0034]
The tablet of the present invention is very stable against humidity and can be

preserved for a long period since it suppresses the generation of limaprost decomposed
product. Further, the present invention does not have difficulty with tablet molding.
Therefore, the tablet of the present invention can be packaged into one bag with other

medicines in a clinical site.

Mode for Carrying Out the Invention
[0035]

Although the following describes the present invention in detail with preparation
examples and examples, those are described for well understanding of the present invention
and the present invention is not limited thereto.

[0036]
Example 1: Comparison of the stabilizing effect among various additives
(1) Preparation of lyophilized composition
In 37.5 g of purified water, 1 g of limaprost alfadex was dissolved and 7 g of

i1



[004 O] Exanple 2: Effect of the anpbunt of p-cyclodextrin in a

tabl et <Preparation Exanple 1: tablet conprising 30% p-cycl odextrin>
In 62.25 g of purified water, 1.67 g of |improst alfadex was

di ssol ved, followed by dissolving 1.67 g of P-cyclodextrin and then
di ssolving 3.32 g of dextran 40. The thus prepared sol ution was

t r ansfdxtrad 40ova diesbhiedithaytaitie pyappivd sohgbnbyasaramfdned to amaal tyay and
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of then@h9YexfRNYéHIBELd s dsitioagbwaeaPosi tion powder, 20 g of
carmelljggi 0 g of O-cyclodextrin, 50 g of lactose, 0.2 g of light
anhydr silicic acid and 2 g of stearic acid were ni xed, foll owed
by maki ng HUZtha@bfmTonaifb&QﬁedQG\Od&g/cer (102.9 rrg/tabl et, 6.5 nmm
with a rotar tabl etin manuf.act ure sui. Sei sakusho
U o viborBobitia FRSBER SPRR AR B R ortbal iRy limgph?

| i mapradédex/deoa| Mkﬁ’mebbné@d with Exanguldétiv: (165 lbgta rnou‘m*r bes hipngedpowder
f 3- cyq) RAf¥iakl ffto glass bott}’é’smtfpthQ%%rt%noéf eA%tXPcRgidgtﬁéquﬁﬁkfﬁ)&%i tlésonby
powder as descri be d in Preparation carne é’

of P- d§e4sddkessig, drapegnahinedSf dsel derfalrnorzmgred;r thPFf‘th?redfﬂ#ﬁPdrlbt?:sstablhty
Sili Clt§st&¢1hﬂb§ﬁft%OHC)(%txvfeQiuhﬁﬁWobYS ekt echiiga plabligbpaicddefe 4600
kg/ c with a rotary tableting machine

(rranufsﬁé‘fj?ﬁd&?r%g‘%ﬂkﬁgﬁﬂz eéaéf’%tﬁ‘ﬁusho Ltd.) to give 1000 tablets each
of whif@#B&fonprises 5 jig of Iimaprost. Magnesium stearate was sprayed
to the rotary ﬁ‘ﬂjg%, iing nmachine by using an external |uburication
machi ne (margu)f ct reof by Ki kusui Sei sakusho Ltd.). [0043]

<Pr epar at i o hExpaegiction rate i the desomppsesl g B0 Pdesra) od dxtaptasswas

Wth Q,&86ed bgfhlglhseﬂfmmabéha@aq &W&ég&bﬁ’ﬁg@ﬂ!@ﬁr as described in
PreparatiqQn Exanple 1, carnel | oSe g of f3-cyclodextrin, 20
g of 3% %se and 0.2 g of Ilght anhydrous silicic acid were m xed,

fol | oned by Thekesudtsiaié shdvabbeébwat 800---1000 kg/cn2 (100.9 ng/tabl et,
6.5 ri zlbl 1 h a rotary tabl eting machi ne (manufactured by Kikusui

Sei sa uollo F- ) t+6 gi ve—1000—tablets—eagh—of—which GOHPtr+SES 5 j|g
of |i paprost AdMagresi um st earfat e Enitgalspr dyed?2 weckhe 1ot ar yobtbl et i ng
machi pe by “Eh&g an external |l uburj gatl on rractg'_@e (rmnuf aﬁ:g Ered by

441

Ki kuspi—Setrsakusho—ttk ). [U AA—<Prepargtion EAauplr 4—tabtet
conpr | si ngDrReM% wn Ahebpddéxt ri n> 0.5 W|th 0.864 g of thd.6
l'yophilized comgaidukon powder as descrihed in Prepafation Exanple
1, 20 of _carmet 1 osE, p-cyctodextirin, 10 g off factose ang 0.2
g of |nﬂ‘lyd§¢ﬁWﬁﬁeﬁhQ@ﬂQlaI@8| c lacid hire milxedf @3 owed|by ndldng i hto

tabl et at 80§fegQQchﬁg/cn2 (100.9 nghtabl et, 6.4 Mmy) |withgp rotary
t abl efing machi ne (anuf acturjed by Ki Kusui Sei sakushg Ltd.) (o glve
1000 ,abl_et_sgé’éiﬁ“_%@_\mj_c;h_wnpr_l_s%é 5 jilg-of 38 maprost  Kefnesiyim
stearpte wagsgdptiayRsdto the jrot ar1y,7tab| eti ng ampchi ne by gsg ng a

external Tuburicatlon nmachi ng manuf act urfed b I Kustiii  Sel_sakush
Ltd.) 004 ;qa cyc]odextxr‘lm ( I.g XH? 9.9

|3 -cyclodextrin - 2.6 4.4

—

O

In case where B-cyclodextrin was mixed, the content of the decomposed product
was 3% or less after preservation for two weeks and 5% or less after preservation for a
month. On the other hand, in powders for which other additives such as a-cyclodextrin was
mixed, the content of the decomposed product was increased with time and largely exceeded
5% after preservation for a month.

Therefore, it was suggested that the stability of limaprost is improved in a blended
pbwder of B-cyclodextrin and limaprost.
[0040]
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<Preparation Exanple 5: tablet conprising 80% 0-cycl odextrin>

Wth 0.664 g of the |yophilized conposition powder as described in
Preparation Exanple 1,20 g of carnellose, 80 g of p-cyclodextrin and
0.2 g of light anhydrous silicic acid were m xed, followed by making
into tablet at 800-1000 kg/cn2 (100.9 ny/tablet, 6.5 nm with a

r ot ar yExamplei Rffectenflihe empnmirmifiaestcindedtrinyinii tebketii  Sei sakusho Ltd.) to

gi ve %@p&r@@&@ﬁﬁaﬁﬁl@n:@Jblmo%rﬁfﬁ@@%E—%yéloﬁgxtpiftpl | maprost .
Magnesi um st earate was sprayed 'to the rotary tableting nachine by
usi ng an exti8dadS § obewiled Vatst ethe ABLipARINSt aiétdsratpsisissrivedstgilowed by

ggi/s akmsﬁf)vihg d.7.¢ {)@ﬁ%ﬁ&lo&ﬂtﬂ@_@ﬁcﬁtﬂgﬁ méﬁzﬂam? 830 Cltfaiélx.ﬁ_ﬁlil Q@.ﬁlélfei m&gg

% p-cycl odextr.i n> t e ophi z 0 r

2. abaEsuRt S el Eas apviame i et B 280 Doghi Gt G S SR EoRE

p- cycl ou@xyad. i fandheOly2plyiligdtidn, gt lyapthjidedusnsisition waagriodndwith anmxed,
foll i i . 0 ) ’

65 o SfoRk BRShithd Bk idhDiicte B0 il 00, (90 EIHR LM iboich B Bbr.

Sei sakif8hb Ltd.) to give 1000 tablets each of which conprises 5 1.1g

of |'i maprostyithMaass &Whétaﬁ@Jeahent\I@{%dSWﬁYﬁﬂ-dt&]ﬁpf&@itfoﬁtp%weﬂlejgeéfi ng
machi ne by using an _external |uburication rrach,%ﬂ'ri\e (rmanuf act ure giy
Ki kusfarmaghiessy ﬁafEtfdff‘fqdef@m?? sobEhbral i Pig anaydrars Hliginsclt and
Conparag ¥ stepii€pdd ateir® mited\dsl liidaiynaskiby iitbeatdarm soetln00 kdesl (i tra

i n EXargg/lta%le]t%(.gl;rrnp%@)%?tﬁsaeroaart % tlet%\lllo.' mgcgﬁ'[? 3(}12@)%29: ﬁ’%%] ggg?ﬁs?lﬁ]g%%%ﬁ?ug{ao

Preparati‘on t"abl'et "conpri si hg -CycC

added Igdd torgived 08frdalriets »ach of which Wpinprifes6bdg gf bmaptet.| yophi |l i zed
conpos[b{),jf;_qn powder described in Preparation Exanple 1, 20 g of
carnell ose, 80 g of |lactose and 0.2 of light anhydrous silicic acid
wer e mMibteRfratio Examgde By tabiaticAgrrisies 58%0@-@1’013#6*300? 1000 kg/cn2 (102.9
ng/ tabl et, Gvish 0TH64W ditha Iydphalzgd aRpediting psRasH AaletsrdliaPayaediday

Ki kusyi Sei]ErsngrLbshof Ltd. tosgi vefﬁlo}%acfabletﬁ eafch of \A@e&g C rhi ses
5 jig oF™M o5 P cqTBIEHE e U 8 ot B-evfluderBiiniPdx PoAcige el 2 & of light
abov e-anydroonsiticeraephwate oixeExfatipived b ntikarelinGorgp ket at B 1 e0dakgites 1
and 2 f A . t f ch
For mul 950 laBRAS mek P4 fin S rotary tapleting ofRMe (hARLBHLEL By i St

st abi [Seispkeshgtltdhdorpiie 1900 30dets ce¢haef whichgpingiisss g sEbemapIoRt. keepi ng

a pl ugigheSRANStSdrde Svas WpEaye@Rd BleSoWey Eab3AMY RELHREY byPdlig@ahh ¥xtbfhabe
eval uat ed, production rate o decormpased prooduct of |imaprost

Th d f th
(11- deBRicatial meEhae (BT TSP SISt SRk ThoddAa: chr omat ogr aphy
( HPLC)00439050]

<Preparation Example 3: tablet comprising 60% B-cyclodextrin>

With 0.664 g of the lyophilized composition powder as described in Preparation
Example 1, 20 g of carmellose, 60 g of B-cyclodextrin, 20 g of lactose and 0.2 g of light
anhydrous silicic acid were mixed, followed by making into tablet at 800~ 1000 kg/cm?
(100.9 mg/tablet, 6.5 mmeg) with a rotary tableting machine (manufactured by Kikusui
Seisakusho Ltd.) to give 1000 tablets each of which comprises 5 pg of limaprost.
Magnesium stearate was sprayed to the rotary tableting machine by using an external
luburication machine (manufactured by Kikusui Seisakusho Ltd.).
[0044]
<Preparation Example 4: tablet comprising 70% B-cyclodextrin>

With 0.664 g of the lyophilized composition powder as described in Preparation
Example 1, 20 g of carmellose, 70 g of B-cyclodextrin, 10 g of lactose and 0.2 g of light
anhydrous silicic acid were mixedfollowed by making into tablet at 800-1000 kg/cm® (100.9
mg/tablet, 6.5 mme) with a rotary tableting machine (manufactured by Kikusui Seisakusho

Ltd.) to give 1000 tablets each of which comprises 5 ug of limaprost. Magnesium stearate
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The production rate of the deconposed product was cal cul ated based on
100 of the total of |inmaprost and deconposed products. The results of
nmeasur enment are shown below. [Table 3 Content of p-cyclodextrin
Initial 1 nonth Conparative Preparation Exanple 1 0 0.3 9.1
Conparative Preparation Exanple 2 0.2 1.1 6.7 Preparation Exanple 1
30 0. 3ws @rPredparthy rodaryExdpph@machine by using an external luburication machine

(manufactured by Kikusui Seisakusho Ltd.).
[0045]
<Preparation Example 5: tablet comprising 80% p-cyclodextrin>

With 0.664 g of the lyophilized composition powder as described in Preparation
Example 1, 20 g of carmellose, 80 g of B-cyclodextrin and 0.2 g of light anhydrous silicic
acid were mixed, followed by making into tablet at 800-1000 kg/cm2 (100.9 mg/tablet, 6.5
mme) with a rotary tableting machine (manufactured by Kikusui Seisakusho Ltd.) to give
1000 tablets each of which comprises 5 ug of limaprost. Magnesium stearate was sprayed to
the rotary tableting machine by using an external luburication machine {manufactured by
Kikusui Seisakusho Ltd.).
[0046]
<Preparation Example 6: tablet comprising 90% p-cyclodextrin>

With 0.664 g of the lyophilized powder as described in Preparation example 1, 10 g
of carmellose, 90 g of B-cyclodextrin and 0.2 g of light anhydrous silicic acid were mixed,
followed by making into tablet at 800-1000 kg/cm® (100.9 mg/tablet, 6.5 mme) with a
rotary tableting machine (manufactured by Kikusui Seisakusho Ltd.) to give 1000 tablets
each of which comprises 5 pg of limaprost. Magnesium stearate was sprayed to the rotary
tableting machine by vsing an external luburication machine (manufactured by Kikusui
Seisakusho Ltd.).
[0047]
<Comparative Preparation Example 1>

Comparative preparation 1 was obtained by the same method described in Example
13 of Japanese Patent No. 3646310,
[0048]
<Comparative Preparation Example 2: tablet comprising 0.2% B-cyclodextrin (0% of added
and mixed amount)>

With 0.664 g of the lyophilized composition powder described in Preparation
Example 1, 20 g of carmellose, 80 g of lactose and 0.2 g of light anhydrous silicic acid were
mixed, followed by making into tablet at 800-1000 kg/cm? (102.9 mg/tablet, 6.5 mmg) with
a rotary tableting machine (manufactured by Kikusui Seisakusho Ltd.) to give 1000 tablets
each of which comprises 5 ng of limaprost.
[0049]

The formulation of the above-mentioned Preparation Examples 1-6 and

Comparative examples 1 and 2 are following.
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50 0.9 3.1 Preparation Exanple 3 60 0.8 2.9 Preparation Exanple 4 70
[Table 2]

0.8 2.7 Preparation Exanple 5 80 0.7 2.4 Preparation Exanmple 6 90 0.7

2.6
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A tablet conmprising 30% or nore of p-cyclodextrin (Preparation
Exanples 1-6) inproved its stability markedly conpared with the
tabl et described in Exanple 13 of Patent reference 1 which does not
conprise P-cyclodextrin in the tablet (Conparative Preparation
Exanpl e 1) and Conparative Preparation Exanple 2 conprising the sane
anount of 13AbaydPodebietsion epdlt formuleyioh edexplarel inor glessgbdtile hud peserwed h
| i maprost..4i0; Ll 1 C it 1-0n: | ot f-or It
was sggée%%%‘ﬁ%ﬁ%?ﬁ@% ETE T RIRER bty o o it kocping BB RcBen
cycl ode%er The fablstoves sampledrresioficatly 6, be exiratpd-yI he[yodpgtiopyatepiféhe:

Ef f ectdeabmpbRadroghcd bm;imgrc@nahe@éoxg; o kichdtrd by Bich &%ﬁhrﬁeﬂg};ﬂd
varlogﬁ anount f&@?ﬁ San as shown bel ow, Preparation Exanples 7-13
were p éﬁﬁ?@ﬁmﬁgy G‘the sanme nethod described in Preparation
Exanpl[@05¢]Tabl e 4] Obt ai ned tablets were placed in glass

bottl es and t | r er I.n i

chanbers of itprabEtndRiearil YELAMBIARTOUEE o) et AR b oh 1D or e
open s ef [imppBeGIhdesooweskdspradects. Tie reslisenf snapepremsahgre stiown below.
periodically and the production rate of the deconmposed product of

| i maprost (the production rate (% of 11-deoxy) were neasured by high
;[Egh!eé

perfg | i guid-chromatography (HPLC) The production rate of the
decorposed product was cal génddn@dsr paseddenrih00 ofinitke tatall @bnth
| i magr,ost aqd ecqggosed’products. The resultg of asurenen%lare
shown R e TIBPE 28O 30C 759RH 60C in closed stdte Initial;
Example 1
Comparative Preparation 0.2 1.1 6.7
Example 2
Preparation Example 1 30 0.3 3.9
Preparation Example 2 50 0.9 3.1
Preparation Example 3 60 0.8 2.9
Preparation Example 4 70 0.8 2.7
Preparation Example 5 80 0.7 2.4
Preparation Example 6 90 0.7 2.6

A tablet comprising 30% or more of B-cyclodextrin (Preparation Examples 1-6)
improved its stability markedly compared with the tablet described in Example 13 of Patent
reference 1 which does not comprise B-cyclodextrin in the tabiet (Comparative Preparation
Example 1) and Comparative Preparation Example 2 comprising the same amount of 8-
cyclodextrin with a-cyclodextrin forming inclusion with limaprost in the lyophilized
composition.

[0051]

Therefore, it was suggested that the tablet comprising 30% or more of pB-

cyclodextrin improves its preservation stability.
[0052]
Example 3: Effect of blending glucans on heat stability

Tablets comprising various amount of dextran as shown below, Preparation
Examples 7-13 were prepared by using the same method described in Preparation Example

1.
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1 nonth Preparation Exanple 7 0.4 2.4 0.4 5.5

Preparati on Exanple 8 0.3 2.3 0.3 4.5 Preparation Exanple 9 0.4 2.2

0.4 3.3 Preparation Exanple 10

Initial

1 nonth

[Table 4]
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0.4 2.3 0.4 3.2 Preparation Exanple 11 0.3 2.4 0.3 2.2 Preparation
Example 12 0.5 2.7 0.5 1.6 Preparation Exanple 13 0.5 2.8 0.5 1.6

Obtained tablets were placed in glass bottles and the glass bottles were preserved in
a stability test chambers of (1) 30°C, relative humidity of 75% with keeping a plug in open
state (2) 60°C in closed state. The tablets were sampled periodically and the production rate
of the decomposed product of limaprost (the production rate (%) of 11-deoxy) were
measured by high performance liquid chromatography (HPLC). The production rate of the
decomposed product was calculated based on 100 of the total of limaprost and decomposed

products. The results of measurement are shown below.

[Table 5]
30°C 75%RH 60°C in closed state
Initial 1 month Initial I month
Preparation Example 7 0.4 2.4 0.4 5.5
Preparation Example 8 0.3 2.3 0.3 4.5
Preparation Example 9 0.4 2.2 0.4 3.3
Preparation Example 10 0.4 2.3 0.4 3.2
Preparation Example 11 0.3 2.4 0.3 2.2
Preparation Example 12 0.5 2.7 0.5 1.6
Preparation Example 13 0.5 2.8 0.5 1.6

As shown above, the tablet stability against heat was improved according with the

increase of the content of dextran in a lyophilized composition.

INDUSTRIAL APPLICABILITY

[0053]
The tablet comprising limaprost of the present invention is very stable against

humidity. Therefore, the tablet can be packaged in one bag with other tablets and provided

in a clinical site without being deteriorated.
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As shown above, the tablet stability against heat was inproved
according with the increase of the content of dextran in a

| yophi | i zed conposition. | NDUSTRI AL APPLI CABI LI TY [ 0053] The
tabl et conprising |limprost of the present invention is very stable
agai nst humdity. Therefore, the tablet can be packaged in one bag
with other tablets and provided in a cFKiaingal site w thout being
deteriorated. dains 1. Atablet conprising |imaprost and
p-cycl odextrin, wherein the content of 3- cyclodextrin is from 30% by
mass to 99% by L BEPEEINGA i MEostByd Reys!dFxirife Vihsteap theagomgant of p-

cont enctyclodextrm is fom 3% 62k &ttoB0eOEHINAG bRe€ bAil00%, byigdseifthd teal
contentb%% £1:¥plodextr|n is from50% by mass to 95% by mass based on
10096by S8t the total tablet content. 3. The tabl et
according to any of claiml1l to 2, which may further conprise 0.0165%
by mass to 2 % ofgm u@l@l‘ﬂ?i wherein the éontf]: pBag)Lc%dc norsqlrc;}g

to any_of clalns I'sing [’i maprost adex,
wher ei /W% b magh rce?S“édwmrl#%év@%ﬂ o kg0t éy aass ehthe tehpabilgicagtept)

| yophi li zed conposition conpr|S|ng | i maprost al fadex and (2)

p-cycl odextrjn, he tabl et according to claim4 which is
manuf act ur ed- t(1HF SHRJH %i’cg'fdé‘bg ranyafic ?f"dmtlh'é’ % SNIE%P’GHJWP?WFOFW“(S?)

W t hout.0 B6590 by @filss to 2.5% by mass dihgludéambl et according to claim5, which
further conprises p-cyclodextrin in the |yophilized conposition.

7. The tablet according to claim®6, wherein the content of

f 3- cycl odextd: iThe itabletheschrdihiol dany exd cta@mrpdstbﬁi@m}irSirfgbmmwOit%Sljynmss

to 1% dBRSshPEs GRe %1&%@@%5@551% o st 95n%‘1.lxr15\tll\ﬁ%)£ﬁtl}/§}ﬁpﬁ

8. The tabl’et accordin ai s
corrpr|°§§§3°§’F‘88éﬁglpflﬁmtgﬁé“?WBﬁrﬁ‘ﬁaﬂ%ﬂ’dc@i}q@cfs}ﬁc{qdéﬁmn 9. The
tabl et according to cl al m 8 corrprl sing |limaprost alfadex and gl ucans
V\nththeratl e tabl et accordi t.0
cl ai m 8 compr 147 F AR Oty bishd® Gienbliaer e (ot Rt prne
1: 0. 1 thop@yclodextrin in (AflwitBodtaldodtenconpri si ng | i maprost al f adex,
p-cycl odextrin and glucans, wherein the content of P-cyclodextrin is
from 30% by mass to 99% by mass and the content of glucans is from
0. 0165% by ¥adle tablet agopngyngtasdaipas ethignfurees oy prizesP$-afcledsatrininghe

t abl ety Gt RAtcomposition.

7. The tablet according to claim 6, wherein the content of f-cyclodextrin in the
lyophilized composition is from 0.1% by mass to 1% by mass based on 100% by mass of the

total tablet content.

8. The tablet according to any of claims 4 to 7, which further comprises glucans in

the lyophilized composition.

9. The tablet according to claim 8 comprising limaprost alfadex and glucans with
the ratioc of 1:0.1 to 15,

10. The tablet according to claim 8 comprising limaprost alfadex and glucans with
the ratio of 1:0.1 to 6.

11. A tablet comprising limaprost alfadex, B-cyclodextrin and glucans, wherein the

content of B-cyclodextrin is from 30% by mass to 99% by mass and the content of glucans is
from 0.0165% by mass to 2.5% by mass based on 100% by mass of the total tablet content.
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12. Atablet conprising a mxture of (1) |yophilized conposition
conprising |limprost alfadex, p-cyclodextrin and glucans and (2)
p-cycl odextrin, wherein the content of p-cyclodextrin is from 30% by
mass to 99% by nmass and the content of glucans is from0.0165% by
mass to 1.0% by mass based on 100% by mass of the total tabl et
content. 13. The tablet according to any of clai ms lto 12

whi ch does COBRY LS5 RE bah tu%'Y @HE&S b do § y

17S, 20-di ne?%t [A %r ans- &B g@ i%‘t er = %8 %gn qu%g%% 1381

hum di lﬂlyalypst?g%dpgrﬂ ayHotaxrin and qucans and (2) p-eyclodextrin, wherem the content of
B-cyclodextrin is from 30% by mass to 99% by mass and the content of glucans is from

0.0165% by mass to 1.0% by mass based on 100% by mass of the total tablet content.
13. The tablet according to any of claims 1 to 12 which does not comprise

substantially or comprises 5% or less of 175,20-dimethyl-trans-A>-PGA, after preservation
at 30°C, relative humidity of 75% for a month.
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