SPECI FI CATI ON St abl e Lipid Emul sion Contai fling Prostagland in Techni cal
Field [ nol] The present invention relates to a stable lipid

enul si on contai ning prostaglandin El. Background Art [00021

Prostagl andin Ei (henceforth al so abbreviated as "PGE19, of which
nonproprietary nanme is "al prostadir, has potent vasodilatation action and
‘antithronbotic action, and has been clinically used with indications of

i mprovenent of ulcers of extremties and pain at rest in chronic arterial
occl usi ve di seases (Buerger's diseasejr@itiepnoscl erosis obliterans),

i nprovenent of skin ulcer in progressive systemc sclerosis and the |ike,

i nprovenent of skin ulcer in diabetes and the |ike. As a preparation

cont ai ni ng prost agl andsmbB Lip@Qak@kibe dohiapiife PrSRALALIHAA 1N which PGEL is
dissolved in fine lipid particles (for exanple, '"Liple Injection",

manuf actured and sold by M tsubishi Tanabe Pharma Corporation) is known. On
~the basis oOfechhieaifr@gd that |ipid particles used as carrier of the drug are
likely to distribute especially in injured vessels, these preparations are
i nt ended toﬂogq’lf]i ciently accunulate PGEL in lesions, utilizing the idea of

dr ug de! rvery SY%@@}&QQ%ven%Q rd12te D8 J‘Qzﬁﬁetligid%%ﬂgioé Q)?ltdflﬂl%gt Ivation Of the
active ingredient in _vivo. The preparation contalns purified soybean oil,

hi ghly puriFPEaelyedirBrecithin, oleic acid, concentrated glycerin and sodi um
hydr oxi de as.cagdibd ¥8S, and is adjusted to pH 4.5 to 6.0. [0003)

However, since POE as the active ingredient of the aforenentioned POE
lipid prep P on i s easil y deconposed in a solution, the preparation needs
to be stored at SIS eh - .gh hiel ding with
avoi di ng freezi ngfésand tdg&eﬂ{/(glf’?%g)?%ofq%edrb%%%tﬁd;%e(5))1(; IE:I 2 Ogg%?%lved to be one
year, whi cironrgroghigfetserandigrialpivataddf, bes petrerwaselilepaivatitdmsandSi nce such

pr epar at i onS; 3 . i se.in.drug managenent , ..durin

di stributi %ﬁltlgi?r X?ﬁ? é]tc a}%ﬁl&ga dlg?%i;e%% Clﬁ?m"{ihsy Iélsgsiw?%dn (C)aq?élf’/g‘?lénﬁ) r‘é"eg’%b%fr ation
havi ng | ongéserseflekdemisgs ped pod at tdseingihyortioantetiloeltshe difebgsiBnaganrent

cost. A negg 0 ifo]ols [ the inactivatipn.of prostaglandin El. due to
passage th?lg%a%’ tgﬁg&fggﬁ%%b?g%sefaﬁg)’ ay ﬁoﬁ?raenetr?u%]%ﬁl Sﬁg’i 8 PR RHE S R Japanese
Pat ent Publstlersis@nd (HOK@ADNoovehBn R 220 intul¢ddh enbetdogaimtivtlikd) ,Afa Means | br

i mprovi ng m.cal stability of the sane using a lipid | sjon is

di scl osed ?’2%\? é%gﬁlézg%taﬂé?ge%%t%%& ﬂiEsl’esﬁ cﬁﬁ%il li"pdéi{’ Bﬁral%’g l%ﬁglgﬁé’g}l’le 1§ Pat ent
docunent 2)jsselmell iarfinalixid jaatigles(@@ Rkarhfle, "Angé DGEAPRY mpheRatuest Bt Bid i pi d
emul sion i i.sclo i anese Patent Unexanined Publication No. 4-66540
(Pat ent do%ﬁ%n%ﬁstubﬁgfgﬁgg? %ﬁﬁfnﬁf TR RO S ]ﬁﬁw&n%t‘f}ie hasispf thefpef thiful si on, it
i's known t hiatd daheiclaubsd aneeribSofARSdrug hadli R oQuie b egpeQiallﬁ’ﬁQir%ﬁﬁ@ mes
“unstabl e at a@lggéhhi her or |lower than said pH (Pharmaceutical Research, 6,
pp. 210- 215 Ve POEFICRERRET RS 2HfoRtRmant torfticippilyestungdetg it 1n lesipapanese

- Pat ent  Unexséiltking theRak dfaadd AINvNG .5y 28m2BREN 4nd &l Hard arateBndhe 2: Japanese
Pat ent Unexam ned Pg{)hl ication No. 60-149524 Patent docunent 3: Japanese
Pat ent UneXEMHERBUMIcacHYS 'Barefisnt 1865 40 hapierpratien cordeias rayified

Phar maceut sgakaRas @ah6burfied Qﬂkaéleq)ch?n],-éleic]a%ﬁgcegkéﬁla(%%'él?c&ﬁl di€odilyent i on
Obj ect to be_ Achieved by the Inventi onh[gg(g4 o
. 0 0.U.

ydroxide as additives, and is adjusted to p
[0003]

However, since PGE1 as the active ingredient of the aforementioned PGE:
lipid preparation is easily decomposed in a solution, the preparation needs to be
stored at a temperature of 5°C or lower under light shielding with avoiding freezing,
and the validated period thereof is approved to be one year, which is shorter than that
of ordinary preparations. Since such preparations may cause cost increase in drug
management, during distribution or at clinical sites, it is desired to develop a

preparation having longer validated period, thereby to reduce the drug management



An object of the present invention is to provide a preparation containing a
conpound havi ng prostaglandin El activity which has a | onger vali dated
period. Mire specifically, the object of the present invention is to

provi de a nmeans for prolonging the validated period of |ipid preparations
mar ket ed as prostaglandin Er containing preparations (e.g., "Liple
Injection" and the like). Means for Achieving the Object [0005]

The inventors of the present invention conducted various researches to
achi eve t hecaf.orementsifonedpebjiect iandvasonaf pestiglandibheyut eupdsihat when

t he preparat,i on roeticall ealed in a glass anmpoul e (pH was adjusted to
about 5.0 a%hrf“f‘%ﬂ?‘? g@g&" 1 Iaﬁﬁ’g% CRAREI08 f ‘?q?qsﬁ‘éﬂ]n:raﬁa’é‘ﬁe ateat! &'?/‘é'a’(“i’QSC) at
the final stEQRADNoNEBILHBEL (Waltdhy dPIBERS ), QfndhhepLBPATAL cRmical kal i ne

conponents di ssol v fromthe inner surface of the glass anpoule to

i ncrease th%ag‘lﬁlgyo?f%g%%a’ ’rgé{ﬁ‘asf“é‘ﬁq&iﬂd RPYiER 1t Wéﬂosleﬁé’t‘?ﬁ?éf“bgﬁé’ apapd

sterilizati Ufexahfifed PubBBL@hNOE0-U hes2pRaeM dobiMEN), ARd GRALLNNED L t her
resear ches {)(]n the basis of this finding, and found _ that by enploying a
means for sUPPTERERIY R e STblRit PE S it Aisclater an Perenes nts froma

gl ass _a.WpOUIJ_EeﬂEninédrIal_blibdff_ﬁ)nQ‘fo. 31%6854d (pzaht 8 um@ntd) EPRL B 1P NRS Qﬁ%hl y

pr oduci bl e hout  being influenced by characteristics of a glass anpoul e
(i.e., a ma#é}!?i ’&Ia)hpcl%e‘ﬁl‘lé’\?f‘délsé‘qw&ith?tﬁ?%&&Féﬁnic‘bﬁ mehifpblevamdaH dig peri od
of time. [COGQRGkcomes unstable A8 pBl BgELHor 1dWEE BhAORid P¥ BPIRE-QYLABS 1Rk REE

enul si on conpr ound having prostaglandin Ei activity whi ¢h is

ising a co
sterilized Ebypﬁé%ilz?%dg%%%P‘Pﬁ@lﬂﬁé?quéle%b?li ng in a glass container, wherein
a_remai ni ngpRERAaahandi Jhpﬁhes@%te%kmeﬂlﬁiﬁédﬁﬁﬂfcéﬁ& RS, 5%-92%@1% 16 months is
65% or nore and 100% or | ess of the activity at the tinme of start of the
st orage. [ U6t document 2 JepapgsdiPatpnt npraafived BebloatiodNadAtg9%9%4 t he
af or ement | naghilaB e 8Maph Ak Paith® URLALAELD LI AEOUS TRRELPNEd 1T pid
enul si on, which contains g it g or nore of the conpoun avl ng
prost agl andYon IEtent@efumeany 1afharhacauitivel Refedrble 6spm210-P, 1989 st or age, and
contai ns 4 phita@u oY By Jhe conpound having prostaglandin Ei activity
remai ni ng after the storage at 5C for 16 nonths; and the aforenenti oned
li pi d enul $ihdast todisi Achiezerhbsaihadnv@tipng or nmore of the conpound havi ng
prostagl angpgyF! activity at the time of the start of the storage, and
contains 8 g or nore of the conmpound having prostaglandin El activity
remai ni ng after Ahebstiorf dggratenb@Bvémionli6 tamatiis a pildparaion sohBitngy ovi ded t he
af orenment i | i,pid. enul sion,..wWherein a at the tine of the start of the
st orage af ? é@gﬁuﬁlg feat pg?sgargl?aﬁdina 1%%“’%1% Wih% {8 aﬁ%&’évag;ﬁa%.dé’efl%d'S. 3. 100081
Accor di ng Mpré specifiesllyptiefobjertad tienreskiniiiiestiod B es groaide apicavi ed t he

~aforenentioned lLipid emul sjon, rein the, gl ass container is_a_container
of which i BRI ERR G vidawe c"&é’t"gmlg RTR2F3YRT meHe e anrarrbpiading 1 i pi d
~emul si on, whesRing driergli@asse. €O Mgl DejEctios” andi@3ike@anpoul e of whi ch inner
surface isl\)foa%fd ith a film the aforementioned |ipid enulsion, wherein
the coat ed FrPH%f §°eYps thediheti de coated film the aforementioned Iipid
enmul si on, Veski n the container is a container fromwhich alkali conponents
on glass surface_are renoved by a chem cal treatnent; and the
af or ement i oned | T35 veions of 6 Pregsat wvertioneordistedivaapus researgieats anpoul e
from whi chaalikalthe £OFREABHIE BRchA® s S WLACRALEE BIRVAELRY. @ cheni cal
treatnent. There is al so 1;l)rovi ded the aforenenti oned liﬁfi d enul si on, which

cont ai ns 5PYBABHORAFRLERIN gk ap R 8lask Prpeide pFovat #bustet wlabye A0et of the

l'i pi d emul gieQine A0 was sterilized infahQIkRNQL b@%?@%ﬁ%ﬁnaﬁ Qﬁg@giesent I nvention
provides a method for preparing a |ipid emulsion conprising a conpound

havi ng pr oRfRYyReMERE PEIcess©f theiprspargiigne Alkebpprompesenthdissoiesd Tofm ther net i cal | y
sealing a fuhnbi ghrRAIbSHOBIabs nforld AS5CORLAL PELs cReL Sl AiSal: Sion

cont ai ns anconpgund hav_?r?g% pr%sta_gl aﬁd?grgl tg(ll'ﬂqoa%:\té,i{isvﬁgpt%&g%gh%‘s&gyjnusted to
have a pH &gt befgretthe sfenilizagiog. sthe inb¢ntprsgf theerésepi dvershspindsg heati ng, and
wher ei n t hg, GeNERAL1ek <R & &8 Akl : i S€ 0 essing an

i ncrease of rt he pH ofest he ﬁp%d&é&rrgﬁg?% ’%?dtaf%‘#ﬁtatﬁgt%ea pﬁéﬁ%?l‘r}e% i on.
[coil)] for suppressing the dissolution of the alkaline components from a glass ampoule at



According to preferred enbodi nents of the aforenentioned invention, there
are provided the aforenenti oned nethod, wherein the glass container is a

gl ass anmpoul e, and the neans for suppressing the increase of the pHis a
coated filmon inner surface of the glass anpoule, preferably a coated film
of silicon oxide; and the aforenenti oned nethod, wherein the gl ass
container is a glass anpoule, and the neans for suppressing the increase of
the pHis renoval of alkaline conponents on the surface of glass by a

chem cal tra&Unemmsuihenemaaeu@hsammmemkdadqbhﬁnﬁﬁ@ﬁﬁﬂﬁmmba@edhﬂﬁ&hod
wherein the |ipid emlsion has a pH of 9 1to.,5.3 after the heat
sterlllzatlo%cznﬂﬁeqﬁﬁ ‘H?eﬁﬁﬁwog éﬂ’nﬁ?ﬂﬁﬂapﬁ%@Pgl 3 JRYIRERITE LDt he
conpound hastiablg oRCRIoAECHdrisdbytimenai ning in the lipid emul sion in glass
anpoul es afﬁﬁémthe heat sterilization provides a relative standard
deviation o 0% or smaller. The anobunt of the conpound havi ng PGEl
activity referr edI‘HeQ)rE@ﬁellnﬂerfﬂ%ﬁrﬂﬁuaﬁfﬁoﬁﬂ&lﬁlﬁpx@%muﬁ%l com@ﬁs@:@ a@&ﬁbdh‘fad

i ngredi ent Ln t he case enul si on contains "PGEL" as the active

i ngr edi ent, %"r‘ngn%ra?tégléﬁd‘é%G?Ft"“df‘”h‘%t‘ 6 sifpbaeibshipnfing 2 beeeraets sFebye ot her

t han _PGE| S @ARssR6h ta MRy, WhGFElh @é}ﬁathiﬂxgtplﬂ@st&g@eﬁﬁ WRELLivRy hitd édox@é@-‘z!tts' on

cont ai ns théf §$ound havi ng PCEl actQV|ty ot her than PCElI" as an active
i ngr edi ent for, 1§ mpgths WEGSVW@W(I‘? apd 100% or less of phe qcpbqt,jdaietﬁﬁ Ligleh stgft t he
present |ﬂV@n§éQﬂmg@s i nproved stability of the conmpound having
prostagland ?t activity conpared with that observed in conventional lipid
enul si ons, 89 has a characteristic feature of no decrease of the content
of the active i ngi.ediSlko HNERredlchBbdii Al AGen UG enBn iRk AneeH.PeRd0d of
time. Further, the preparation nethod of the present invention is

char act er i ZBEPFVIdeR dhe 3lpremantippegirieraulpipniteh ehtaikd & cormenef $fPGEL
after the shgbbhld@bhRhrbsadarkl 8g at tﬁtattrtt!; Y 18k t-éaﬁ{ 8o J%(rag 2
characteristic of the glass container e., a mt erla(3 %bge for
Carryi ng ouPPTERs 4 preenitiasnof the gmpound havmg piﬁh*@glamémﬂleemvm Gma@img he
present i nvgnt bid,S @4 4oPig t 0 Vin

prostagl andin El act?%?t @(ngqutﬁtggg§g§¥ﬁlZegg%§m§9gﬁfgggmp “ml ei ng

her met i cal lognteigl 1€d~gmQr alomftt@ weqpouafhk!a\effrﬁamraemelan&le@x |act1\tltyaet‘c thmtlanou nt of
remai ning R t I nul si.on_a her the ora e of the

l'i pid emJIs?@rw}?lIt ﬂ%¥k&%§¥%§H% gu%¥§é§@m"nmﬁ3ree§% 5 or Iess of that
observed atprodheglendie Eohctvitarémohinphdies t}@rsacgege :ASS"CIﬁﬁ lﬁommmhmd’l‘h@mimg Pahl i

activity, und h ng PGEI
activity andﬁ\6 ccgvelpet%q;gi3 3%32%“85%0% fp\}% Ilnﬁfg)sto o)l ‘?{Fm afpcfgrggti & SR ‘%}é/f“? ’%a’ghosen.
For exanpl ef tHeGklirhgaetear viat hesestedlisaiondeth tha rahppanegeo Hat ent Unexam ned
Publicatioq(#gf 59- 206349, 59-216820, and the like are preferably used.
Anong t he exanpl e,

7. {(1R 2R, |3R) 3- hly(fdf](ﬁxg’toz*uﬁﬂl& Iﬁgﬂ?rr(@d y@bdixeat thhrfie iarovzdeld the gl

A- 5- oxocyc ent t.gnoi ¢ .aci nonproprietary name "al prostadi is
particul ar Iafofp’f)‘?‘% tié)flf‘gg?l i Whetli R BRISH SPERIREH 18 2 IcOP R TEY e TRiEh exanpl e of
the conpoumthehawiffg 1@toe'eetia@tmmnﬂ thd a@EdnhdhltibYedAGEOEAL RGN Whdrb@ th esent
invention ipcludes 7-{(1R 2R 3R) 3- hydr oxy- 2-

K1E, 0- 3- hy§{;‘6§<§f’6’€‘tm?r i3 Blpsy pppgl %ﬁfd&‘tlﬁ}t Bﬁehwf%eﬁ%tﬂ%rv&hacﬁle’ 8l prostadil)
as descri betbrah@itRned BYIB¥LKIsidnhivEe QMR UALed Blnk {skelileoh Bxi8HARGE f1R O

71(1R 2B)-2-[ (S, E) - 3- h¥drox yoct -1 -enyll-5-oxocycl opent - 3- enynhept anoi ¢
acid (pr ost}afg%f%t‘tateﬁtwe)i i pulsiop athiradiathotnbadniets vppntaipey forg whichder ed t hat
t he phar magaf@hsdnedtilon\GldeY s@iffade A€o FonRiveld BIM EisdnQbh1 @Jeatntt&m%%%ﬁ@t i nvention
decreases due to the change into prostaglandin Al. According to the present
i nvent i on, 2RFemagAsigRed nd prglstoagiherdimthakcontpingr igja efss pmeoylk fiogh whigh si on of
the pr esenﬁlkbﬂ\é&ﬂllgvb ﬂts%tltg@fss L 3 oS AYR VAL b}5gc}fe%1ca1@regmgnles 'f‘}ﬁ:réjﬁy rably
3.0 g gor less desirably, the anmount L g or nore an jlg
or |ess. [@lgaagovided the aforemepfigped #ﬂ!ﬂ%@!@‘ﬁsmemhleh megnsa5 teoWpoufidethavi ng t he
PG E11 act anese Patent Unexam ned
Publ  cat | oy Kee AL B 1 P! Pt MR 92Ra The [Tke, and tnose
skilled inlPA¥ art can easily prepare such lipid enul sions. Lipid emulsions
can be prepared so as to contain, for exanple, vegetable oil, a
phosphol i pid, water, and the conpound havi ng PGE1 activity. Furthernore,
enul sification aids, stabilizers, polyier substances, isotonic agents, and
the Ii ke can al so be added, if needed. [0015] Al t hough the lipid
enul si ons can be prepared by various nethods, they can be prepared by the
foll owi ng nethod, for exanple. G ven anmobunts of a vegetable oil (preferably
soybean oil), a phospholipid, a conpound having PGEl activity, the

af orenenti oned additives and the |like can be m xed, heated as required, and



[ 0017] The lipid emul sion of the present invention can be prepared
by, for exanple, hernetically sealing a |ipid emul sion prepared as

descri bed above in a glass container, and subjecting it to heat
sterilization. As the glass container, an arbitrary glass container may be
used so long as a container is chosen which is suitable for the hernetic
sealing and has a characteristic feature that it does not allow dissolution
of al kaline conponents into the lipid emulsion filled in the container
during the heat sFem hidiriagn.ct, Borprescanplventia gbass: canthad Rehrdparmning a
means for SuﬁﬁﬂﬁﬁgH”Q an increase of(g of t he llﬁHd emul sion after the
heat sterilization e prat &R At G R dapatia 'hadinly Wikkans as
descri bed abowgides thpastdp hbakdticaldr @bhRRg Qﬂpld Q18] in a glass cont: nTbﬁ nmeans for
suppr essi ng %he i nc gase. OfﬂﬁH of the lipid enulsion after t he heat

sterilizati ORTTE #ot PRFIP EUI'APF § PTRRUPE Favipg Prosiagiaidd Hrackiuwnand by

‘preventing dijasweld tti]haﬁda aQfH @tl4keadoi5IBe 2 6O FBABARE Shel I PerhiMBioh b hehs Jn&i on at
the tinme of the. heat sterll atlon a_nmeans for dissolving aci

conponents 'AES™ 1T CPHBINGT RAHsF! %?P"é’tnsf:%%mte?ﬁ%mb?up@’ﬁ@mﬁééf‘"sct‘élls? P’? zation
and the |i keherpayoflte UpR@muisidiRERS thcieaPE@MBMtAT t he dissol ution of

al kal i ne cogﬁ?@ents into the lipid enulsion at the tinme of the heat
sterilizati s preferred. Exanples of the nmeans for preventing the

di ssol ution of alk@bidnfy 16 @rARIRGINISHolM s 8N hiBleth SRR i¥bnBbn tthEt | M Of
the heat sterilization include, for exanple, coating of inner surface of

the cont ai n&F MRHIpddhe plopgmeniiapqdrigethed. ivhsesin theralage eonspingr iglagdass anpoul e wi t h
a silicon oghgd, ahiikaBeds f&rsﬁﬁﬁ@%@@'th‘éﬁmr%sgfthék)h%Q%&ké@ﬁ% oftS the
means for suppressing the increase of pH, it is also possible to enpl oy
renoval of EPRATIRE edhpeemmerogl pisérally paededfilogpizlonitifie: and Heni cal
treatment. Sueheh86{MIAURd ShEESCHkREL: b, Il g ege Patent
Unexam ned Publ |ecat| on Noo 75630%an?j t’ktlae1 iR éﬁgpéﬁg%‘%ggﬂgkﬁ led in the
art can eas’iﬂ?f’yﬂséc?ffpﬁlu@yr%ﬁi’l&iﬂleew?ﬁsqG%the[I)@U&@qmoval of alkaling h@npdnpitd oenul si on of
the present o Bl PRaGAl PehoRiEPALATARY %%%E%Thﬁﬁk%ov%é'tﬁ”g the

af orenmentioned |ipid emlsion juste to a e range of 4.8 to 5.2
in a cont ai #eremandoned arethadbjrbeteimde tinel eemu]$13m bas & PH e tsh. éafténtzlatl on. The
heat St erl lﬂe%@*éﬂeﬁﬂza(fﬁ)ﬂ Ql% tgggg 8%{&%%{)11(! metﬁo(?‘%eréml Qa%@un P%l ave at 125C
for about several mnutes 10" 'm nut es erafure and tine are
not parti cubmppynd harmtgeRGEmdwasnlgpniameagnmmeh@aimmememmi gig/ésdnﬁmu]le@ng t hat
suf ficient an be.attain i.d.e i,on ferably has
a pH in thea%%eg%%e O?Ef!ﬁp gzat%mngr%mﬁaf rela? F'e stﬁ%(gatrd d?g?thnw&%ﬁg%sg:fﬁg i ner ease
of pH aft el’I‘Itehelomea@f th¢ emidouzdhaang EGEpacrtﬁz@tymfezhed heierdie@ags e heat
sterilizatiQ rably J.ess than, O. r.abl Iess t han 0. 2,
nost prefergg)l fgggktehasﬁnﬁcéve ‘AE*e ?](?Pt{}la éi?ﬁe {3‘?% BPs n
~anpoul es af"PGEx"tdsehsti@fvb hxlgzahdarﬁj’br m@lnatah\amosheﬁd@e@lﬂaua aawﬂglpgfslt he
anounts is desir or less, nmore desirably 0.5%or |ess. [00201 The
lipid emul $F8H yc%ﬁ?’ytihﬁ? %éhé ?&Hﬁﬁﬁwnﬁﬁ\?feﬁbl t$8§ sqgTheriR HPitemylsiqn ity of

t he presentontaigntbe@bmpamdirving PR Q6iAS: oth@l theX BUBk s ad pfi@par at i on

cont ai ning.5 g or 10 t.t g of a conpound having prostaglandin El activity
filled in AFEHRYUI e In the present invention, it is desirable that, in
an anpoul eEﬂﬂeI‘.th)falelltnvgth)E filling, the conpound is filled in an anount

correspondl(gﬁé];o 80 to 125% of the anpbunt. Specifically, it is nmeant that 4

ft g or J d 6.25 p g or less of the conmpound is filled in the anpoul e.

Al so accordi ng t@hé fﬁﬁdl@&@fsﬁﬁtoft}[b\/ﬁgéehgfhvehttmd &sdﬁ f&é@ét@bﬁiﬁ%fthé n an
anpoule with 10 of fllllgq? t he conpound i n an anount

cor r espondFHP VS @6"‘5‘51’1"2 3@?“’5%#%tlaﬁfbﬁﬂwpar@p‘é’éhF}#f’éal’%ey"edlltl i s meant that
8 p g or ”&frﬁeﬁtﬁ%ai—gplﬁ e%lﬂnslﬁﬁ%ag ckgleacge%@ﬁpfégglré& ol delL”l 8 e ampoul e.
[ 0021] Di seases to which the i pid enmul st on of e present

i nvention F@teRSOf theastive ingreerlisptieveprattgs Fiagree eerla pypldngadiesivdef time t he | i ke
are speci f peahly t1lg368dr D8 hindelaht pldlentliQfnB¥R insert of
"Liple I'njection 5%3%{ M t subi shi Tahabe lﬁa{arnrra %r g?ﬁ%%?%é;%%g%&% edition,
revi sed onCAgrpYide 20o@lyct dExvainplcentepOBEHE: after the sterifizetipy iesenffdcrdent i on

wll be nore specifically explained with reference to exanples. However,

the scope of the present invention is not limted by the follow ng

exanpl es. 4



Exanmple 1 Al prostadil (PGEl), oleic acid and yolk lecithin from
whi ch phosphati dyl et hanol am ne (PE) was renoved were dissolved in purified
soybean oil, the solution was added with a m xture of glycerol and water
for injection separately prepared, and the resulting m xture was stirred
Wi th a honom xer to prepare a suspension. The suspensi on obtai ned was

emul sified with a Manton Gaul i n honogeni zer (produced by Manton Gaulin),
and the emul sion was adjusted to pH 4.90 using sodi um hydr oxi de and
hydrOChlOriGm&ﬂ&dﬁb&hﬁbpﬁepﬁﬁaﬂuaﬂuh$E@@a%@8mbhk|Gd laM@erphl).i coat Anpoul e
(Fuji d ass anpoul e of V\:hl ch inner surface is coated with silicon
oxide film ﬁ&%l\ﬁ éontr%ri?ﬂ?ﬁa%‘% tht Inyepticd 100A) and the inside of the anpoul e
was substit [ooeg vvlth nltrogen and then the opening of the anpoul e was

cl osed by nelting.,tao q}er metjically seal the emulsion. The resulting anpoul e
was subj ect ed tog%}teelfpi1 PRUEB AT e PIsEs ingmtion 35 Hiinidcaslyies wytaining gh

pressure st @&i‘ﬁo&h&héwﬁhg’-ﬁ%stﬁ@la@rﬂh@h @ct@wk‘ Placks ?sr@ﬂérﬁlzg@ bPhedthe aﬁ'é eﬁeq
I nventi on. {1'0023] Exanp n emnul si on was prepared he sane

manner as t eb‘FaUE)@éﬁlﬁ‘ll él ‘%Lcongﬁf‘ﬂ”sftlé‘cfhﬁﬁck?ﬂz@d Dthgsamynend Pﬁmrhydna)m de,

then fill EdP@EQa&ﬁﬁkz@xdtHerhpﬁi é‘xhb@x@@ﬂex‘%ﬁp%kﬁe ofhd Iﬁ)%&rﬁxﬁgﬁg al £ for
sterilization in_the sane manner as that of anpl e to obtalna}lpld

enul si on of 2PHES By SLeemeragahL9hor IEseafphad Oéserved at the tine efntdrs ptihe was
prepared i ngthige.S WBRhIBHR @ Badi I’GEI a@%ﬁ@n?s&rpcﬁ%%k%q uts?d &l_lloé 15 using

sodi um hydroxi de, then filled and sealed 1h a I coat
subj ect ed ti%akt etmoupd hrgne PAEY eivitamed remplebleas dnhaﬁlveohglﬁdlan@fe 1 to

obtain a | 'rﬁé&jca@ﬁgﬁltqgfsgﬂosgﬁ tﬂ@e%n?pﬁg Q{GE rh\éﬁ@&t'n%@dm%l@se%%@%nfa e tent

(Conparative Exanpl e he "enmul si on prepare was filled
in an ordi narsraglineg “é?hﬁ?éwhé%(m%a@%‘éﬂxé@ﬁﬂ@zﬁmndﬁavhhfgaelplrefemhlyowecﬁe coat ed
film, the f m@&z Wit njtro \nd t he
openi ng of %ﬁiﬂg&%@&o&%@ﬂé%{s% )S«auﬁﬁr&ap% Rg’ﬁer)n%%q yI()'%e]!sqéena t he

enul si on. TAkS" P@sxﬁlqpﬁng’l}hmmneawda@owrbpwamw "atpeasstzidﬂz)axﬁ p@iicalary25C f or
22m nute§j lc,gf%g a high pressure steamsterilizer to obtain a lipid

emul si on. 5 nmple 5 Enul si on was prepared in the same manner

as that of [Edéﬂ‘rpl e 1 adj usted to pH 5 09 to 5.15 using sodi um hydroxi de,
then filled and sealgd;in Srle 'CQ t es int sane t hat of
Exanple 1. Nine s;f TRAS °prep al’l%p ﬁ?lgpoﬁﬁﬁﬁ@mg BIS ?[}Bﬁ’é’gﬁ led to
sterilizat |aot1v1t50aood&tia:|grto ahel prpsledt ﬁmﬁtﬁmdﬁcmdestﬂelmﬂesnm -hydrvgrd-i on. [ 00261
Exanpl e 6 ({&%W tyld}ltgcyoct ?HB 1- 3)1 1-5-oxocyclopentyltheptanoic acid (alprostadil) as

described above. However, this compound is likely to change into 7-{(1R,28)-2-[(S,E)-

3-hydroxyoct-1-enyl]-5-oxocyclopent-3-enyliheptanoic acid (prostaglandin A1) after a

dehydration reaction. It is considered that the pharmacological activity of the lipid

emulsion of the present invention decreases due to the change into prostaglandin A1.

According to the present invention, an amount of prostaglandin Al in 1 ml of the lipid

emulsion of the present invention after the storage at 5°C for 16 months is desirably

3.0 pgorless. Most desirably, the amount is 0 x g or more and 1.5 4 g or less.

[0014]

Lipid emulsions containing a compound having the PGE: activity are

disclosed in, for example, Japanese Patent Unexamined Publication Nos. 58-222014,

60-149524, 4-66540, and the like, and those skilled in the art can easily prepare such

lipid emulsions. Lipid emulsions can be prepared so as to contain, for example,

vegetable oil, a phospholipid, water, and the compound having PGE) activity.

Furthermore, emulsification aids, stabilizers, polymer substances, isotonic agents,



Ten sanples were prepared in the same manner as that of Exanple 5 using
ordi nary gl ass anpoul es, and subjected to sterilization in the sane manner
as that of Exanple 5 to obtain a |lipid enul sion. The results of
stability test for PHEI are shown in Table 1, in which the sanples of the
i pid enul sion adjusted to various pH values before the heat sterilization
were stored at 25C. Remaining ratio of PCLE1L was neasured by high
performance |iquid chromatography using a post colunmn reaction (neasured

accordi ng t end e HRChOIsHBSEIded8endclcd P Forum 15 (3), pp.233-235, 2006).
The resultsO%f the stability tests for PGEL1 in which the storage was
per f or med a{ é%’c and 40C are shown in Table 2. As can be understood from

t hese_ r_eSU| ts, ?Vzﬂﬂldﬁ@ﬂ%e ﬁﬂ?@exﬁﬁ@foﬁg@alﬂge_p?t%r@d’]@ #Gus mgmgﬁﬂ'eysctdgbi lity of
the lipid eg]gl sion_of the present invention filled and hernmetically seal ed

in Silieoat "aRisBHCLEY hsoluies Methol ot hamedt  Bienjaphatsefuleetrblofil Exanpl e
5 filled angrimpBtbpabhYils e3hednbihi@:doRdbihd@lAss RMoLligs, yRCEL stability

at 5Cin the lipid enulsion prepared to have a pH of around 5.0 was
cal cul at ed Brepteatippadindgitives prdothe likg cashamixehdicaied pe ramiredred thesul ts.  As

shown in_Tahiifecid b B hbhGedutAlith GTM&hP0siR! 5 LAGRIESANLLNARELON, 1 1 ed and

hernmetical |y sealed in SiLicoat anpoul es, 00r nNbre o e-content was
successf ul | \P-enmiFseaiised duiggtion tyrechomeaetizerodirpemadhomwiogépitenend ontlérl toat  t he

‘time of t hepl%%;ﬁ‘@ta v&?i‘cteltig%ilsc%-ﬁpe{cﬁ%rsi&rp, Qgg lhen this dis ersﬁ)%%%%ggéj&%%vi hearmi ned in

each sanple after the ster zation, averages, Stan deviations, and
rel ative st26eRaRd adeopinhef e arbeoapdrtalristostyoininiwetdiatyheerulsibhéy st andar d

devi ation of,. {6 2L A [ ' o the lipid emujsi of the present
i nvention fil IJeéd "and sea[qgteé&k?lﬁ)g% | |rg§g€eh%ﬁﬁgmu§e?gﬁgs?nsrr%‘l%‘frgget han the
rel ative stipefardordevhalipidemelsidnheheR@EIsiampanbs furgwabdied with 4ddeides pi d

ampoul o, _and huery it BReRRLA LT R ImISPh Fhlnt] %7 Bk e
present i nveni inothewasgea! 4Babb e bpfoodbet shalizaipnl eBsr thandjattinent ofplt,he anount s
;31 3 g‘[rpnlaﬁts 'ax%?og?igéetzleng;ﬁ%:t g% alt li|>aosthé|1_1[b :ﬁgrrlrcaelsm:hngs sro31tulmohyc()ifroxl?tgaE n]ia5$ ’g@ useﬁf ter pH

Osmotic pressure ratio thereof can be adjusted to be about 1 as a ratio to physiological

saline.

[0016]

Mean particle diameter of particles in the lipid emulsion of the present

invention can be measured by using a particle size measuring apparatus based on the

principle of dynamic light scattering. In the present invention, mean particle

diameter of particles in the lipid emulsion is preferably 0.1 z m or larger and 0.4 um

or smaller.

[0017]

The lipid emulsion of the present invention can be prepared by, for example,

hermetically sealing a lipid emulsion prepared as described above in a glass container,

and subjecting it to heat sterilization. As the glass container, an arbitrary glass

container may be used so long as a container is chosen which is suitable for the

hermetic sealing and has a characteristic feature that it does not allow dissolution of

alkaline components into the lipid emulsion filled in the container during the heat

sterilization. For example, a glass container having a means for suppressing an

increase of pH of the lipid emulsion after the heat sterilization is preferred, and a

glass ampoule having a means as described above is particularly preferred.



25C St orage period (day) 0 14 28 Exanple 1 4.90 4.99 100.0 89.0

[o018]

The means for suppressing the increase of pH of the lipid emulsion after the
heat sterilization is not particularly limited. For example, a means for preventing
dissolution of alkaline componcnts into the lipid emulsion at the time of the heat
sterilization, a means for dissolving acidic components into the lipid emulsion at the
time of the heat sterilization and the like may be used. A means for preventing the
dissolution of alkaline components into the lipid emulsion at the time of the heat
sterilization is preferred. Examples of the means for preventing the dissolution of
alkaline components into the lipid emulsion at the time of the heat sterilization
include, for example, coating of inner surface of the container with a film. Coating of
inner surface of a glass ampoule with a silicon oxide film can be preferably employed.
Alternatively, as the means for suppressing the increase of pH, it is also possible to
employ removal of alkaline components on the surface of glass with a chemical
treatment. Such technique is desecribed in, for example, Japanese Patent
Unexamined Publication No. 2-175630 and the like, and those skilled in the art can
easily employ said technique.

[0019]

The lipid emulsion of the present invention can be prepared by hermetically
sealing the aforementioned lipid emulsion adjusted to a pH in the range of 4.8 to 5.2
in a container and then subjecting the emulsion to heat sterilization. The heat
sterilization can be performed, for example, in an autoclave at 125°C for about several
minutes to 10 minutes. However, temperature and time are not particularly limited,
and any treatment can be employed so long that sufficient sterilization can be
attained. The lipid emulsion preferably has a pH in the range of 4.9 to 5.8 after the
heat sterilization. The increase of pH after the heat sterilization compared with that
before the heat sterilization is preferably less than 0.3, more preferably less than 0.2,
most preferably less than 0.1. As for variation of PGE; amounts (x g) in ampoules
after the sterilization, relative standard deviation of the amounts is desirably 1.0% or
less, more desirably 0.5% or less.

[0020]

The lipid emulsion containing a compound having prostaglandin E; activity

of the present invention can be provided as, for example, a preparation containing 5

ngor 10 ugofacompound having prostaglandin E1 activity filled in an ampoule.



78.1 Exanple 2 5.01 5.08 100.0 89.3 76.2 Exanple 3 5.15 5.25 100.0 88.1
'75.7 Exanple 4 5.01 5.32

In the present invention, it is desirable that, in an ampoule with 5 1 g of filling, the
compound is filled in an amount corresponding to 80 to 125% of the amount.
Specifically, it is meant that 4 g or more and 6.25 u g or less of the compound is
filled in the ampoule. Also according to the present invention, it is desirable that, in
an ampoule with 10 z g of filling, the compound is filled in an amount corresponding to
80 to 125% of said amount. Specifically, it is meant that 8 g or more and 12.5 ug
or less of the compound is filled in the ampoule.

[0021]

Diseases to which the lipid emulsion of the present invention is applicable,
method for using the lipid emulsion and the like are specifically described in detail in,
for example, the package insert of "Liple Injection 5 u g" (Mitsubishi Tanabe Pharma
Corporation, 16th edition, revised on April, 2008).

Examples
[0022]

The present invention will be more specifically explained with reference to
examples. However, the scope of the present invention is not limited by the following
examples.

Example 1

Alprostadil (PGEY), oleic acid and yolk lecithin from which
phosphatidylethanolamine (PE) was removed were dissolved in purified soybean oil,
the solution was added with a mixture of glycerol and water for injection separately
prepared, and the resulting mixture was stirred with a homomixer to prepare a
suspension. The suspension obtained was emulsified with a Manton Gaulin
homogenizer (produced by Manton Gaulin), and the emulsion was adjusted to pH 4.90
using sodium hydroxide and hydrochloric acid. The prepared emulsion was filled in a
Silicoat Ampoule (Fuji Glass, glass ampoule of which inner surface is coated with
silicon oxide film having a thickness of 70 to 100A) and the inside of the ampoule was
substituted with nitrogen, and then the opening of the ampoule was closed by melting
to hermetically seal the emulsion. The resulting ampoule was subjected to
sterilization at 125°C for 2.2 minutes using a high pressure steam sterilizer to obtain
a lipid emulsion of the present invention.

[0023]
Example 2



100.0 86.1 73.1 100291 [Table 2] pH Rerai ni ng Storage ratio of PGEL (%
After pH adjustnmen After sterilization

An emulsion was prepared in the same manner as that of Kxample 1,
adjusted to pH 5.01 using sodium hydroxide, then filled and sealed in a Silicoat
Ampoule, and subjected to sterilization in the same manner as that of Example 1 to
obtain a lipid emulsion of the present invention.

Kxample 3

An emulsion was prepared in the same manner as that of Example 1,
adjusted to pH 5.15 using sodium hydroxide, then filled and sealed in a Silicoat
Ampoule, and subjected to sterilization in the same manner as that of Example 1 to
obtain a lipid emulsion of the present invention.

[0024]
Example 4 (Comparative Example)

The emulsion prepared in Example 1 was filled in an ordinary glass ampoule
(glass ampoule not having silicon oxide coated film), the inside of the ampoule was
substituted with nitrogen, and the opening of the ampoule was closed by melting to
hermetically seal the emulsion. The resulting ampoule was subjected to sterilization
at 125°C for 2.2 minutes using a high pressure steam sterilizer to obtain a lipid
emulsion.

[0025]
Example 5

Emulsion was prepared in the same manner as that of Example 1, adjusted
to pH 5.09 to 5.15 using sodium hydroxide, then filled and sealed in Silicoat Ampoules
in the same manner as that of Example 1. Nine samples were prepared in this
manner, and subjected to sterilization to obtain a lipid emulsion of the present
invention.

[0026]
Example 6 (Comparative Example)

Ten samples were prepared in the same manner as that of Example 5 using
ordinary glass ampoules, and subjected to sterilization in the same manner as that of
Example 5 to obtain a lipid emulsion.

The results of stability test for PGE; are shown in Table 1, in which the
samples of the lipid emulsion adjusted to various pH values before the heat
sterilization were stored at 25°C. Remaining ratio of PGE1 was measured by high

performance liquid chromatography using a post column reaction (measured



30C:

40C

period (day)

according to the method described in JP Forum, 15 (3), pp.233-235, 2006). The
results of the stability tests for PGE1 in which the storage was performed at 30°C and
40°C are shown in Table 2. As can be understood from these results, even under the
storage at 30°C and 40°C, the PGE: stability of the lipid emulsion of the present
invention filled and hermetically sealed in Silicoat ampoules was superior to that of
the lipid emulsion of Example 5 filled and hermetically sealed in ordinary glass
ampoules. PGE; stability at 5°C in the lipid emulsion prepared to have a pH of
around 5.0 was calculated by the Arrhenius plotting using the aforementioned results.
As shown in Table 3, in the lipid emulsion of the present invention filled and
hermetically sealed in Silicoat ampoules, 65% or more of the content was successfully
maintained after 16 months compared with the content at the time of the start of the
storage.

[0027]

PGE) amounts remained in each sample after the sterilization, averages,
standard deviations, and relative standard deviations thereof are shown in Table 4.
The standard deviation of the PGE) amounts remained in the lipid emulsion of the
present invention filled and sealed in Silicoat ampoules was smaller than the relative
standard deviation of the PGE) amounts remained in the lipid emulsion of Example 7
filled and hermetically sealed in ordinary glass ampoules, and thus it was
demonstrated that the lipid emulsion of the present invention was a stable product

having less variation of the amounts in samples.

[0028]
[Table 1]
pH Remaining ratio of PGE1 (%)
25°C
After pH After
] Storage period (day)
adjustment | sterilization
0 14 28
Example 1 4.90 4.99 100.0 89.0 78.1
Example 2 5.01 5.08 100.0 89.3 76.2
Example 3 5.15 5.25 100.0 88.1 75.7
Example 4 5.01 5.32 100.0 86.1 73.1

10



21 36 7 14 Exanple 2 5.01 5.08 70.8

[0029]
[Table 2]
pH Remaining ratio of PGE1 (%)
30C 40°C
After pH After
Storage period (day)
adjustment | sterilization
21 36 7 14
Example 2 5.01 5.08 70.8 54.5 72.6 49.8
Example 4 5.01 5.32 63.4 4'7.6 65.1 44.4
[0030]
[Table 3]
Remaining ratio of PGE1 (%)
Estimated value after storage at 5C
Storage period (month)
0 12 16
Example 2 100.0 74.1 67.1

11




[0031]
[Table 4]

g1 Q10 BLIT | LETT | 69°TT | P6IT | 86'IT | €8°TT | I67TT | LL'TT | #9'TT | 68T | 09'IT | 9 opdurexy
§0 900 GO'1T 99T | PLIT | $OTT | 8L'TT | I9°IT | 09°'IT | 69°IT | 09'IT | 8911 | ¢ opdurexry
(%) HojeIAGD | UWOMEIAGP | dZereAy (8 1) jusgmop)

PIBPUL)S SANR[SY | PIBPUEIS

54.5 72.6 49.8 Exanple 4 5.01 5.32 63.4 47.6 65.1 44.4 100301 [Table 31

Remai ning ratio of PGEL (%

12




Esti mat ed val ue after storage at 5C Storage period (rmnt h) 0 12 16
Exanple 2 100.0 74.1 67.1 [ 0032] Exanple 7

[0032]
Example 7

An emulsion prepared in the same manner as that of Example 2 was taken in
a volume of 1 m], and added with 1 ml of an internal standard solution (prepared by
dissolving 50 mg of 1-naphthol in 20 ml of 99.56% ethanol and adding a mobile phase to

- 3 ml of this solution to make the total volume 100 ml), and they were mixed to obtain
a sample solution. Separately, an alprostadil standard solution was dried in a
desiccator, and 10 mg of the solid was taken, accurately weighed and dissolved in
99.5% ethanol to make the total volume 100 ml and thereby obtained a standard stock
solution (E1). Further, a prostaglandin Al standard solution was dried in a
desiccator, and 10 mg of the solid was taken, accurately weighed and dissolved in
99.5% ethanol to make the total volume 100 ml and thereby obtained a standard stock
solution (A1). Each of E1 and Al was taken in a volume of 2.5 ml, and added with a
mobile phase to make the total volume 50 ml, and 1 ml of this mixture was taken and
mixed with 1 ml of an internal standard solution to obtain a standard solution. The
sample solution and the standard solution in a volume of 40 1 each were subjected
to liquid chromatography.

[0033]

A ratio of the peak area of prostaglandin A1 to the peak area of the internal
standard substance was calculated. The area ratio of prostaglandin A1l for the
sample solution is represented as QT, and the area ratio of prostaglandin A1 for the
standard solution was represented as QS. By using these area ratios, an amount of
prostaglandin A1 converted as an amount of alprostadil was calculated in accordance
with the following equation.

Amount of prostaglandin A1 (u g) = (accurate weight of weighed prostaglandin A1
(mg)) x QT/QS x 0.5 x 1.054
[0034]

As for the emulsion prepared in the same manner as that of Example 2, the
accurate weight of the taken prostaglandin A1 was 10.05 mg, the ratio of the peak
area of prostaglandin A1 to the peak area of the internal standard substance for the
sample solution (QT) was 0.180931, and the ratio of the peak area of prostaglandin A1
to the peak area of the internal standard substance for the standard solution (QS) was

0.778099. Calculation was performed by introducing these values into the

13



An enul sion prepared in the same manner as that of Exanple 2-was taken in a
‘volume of 1 m, and added with 1 m of an internal standard sol ution
(prepared by dissolving 50 ng of 1-naphthol in 20 m of 99.5% et hanol and
addi ng a nobile phase to 3 ml of this solution to make the total vol une 100
m), and they were m xed to obtain a sanple solution, Separately, an

al prostadi|l standard solution was dried in a desiccator, and 10 ng of the
solid was taken, accurately wei ghed and di ssol ved in 99.5% et hanol to nake
the total V%Mn@i@&d@qum Lhen @QYHOQQE A NG A ARHAS Ghe %Blgﬁ‘lfonsspisw[ ron

(El'). Further, rostagl andin Al standard s§1ut|on was dried in a

desi ccat or, “ﬁ 8 3H¥3WH% solid was taken, accurately wei ghed and

~di ssol ved |nma&m§%@§hggﬂgg,to make the total volume 100 M and thereby
obtai ned a Ftandard stock solution (Al). Each of El and Al was taken in a

vol ume of 2 , and added with a nobile phase to nake the total volunme 50
m, and 1 nl of tihitge IRl&TeHﬁ%W tﬁeﬁh@&n§HQemaﬁega 1E}hof]a &Ind%v @;t er nal
standard solution to obtain a sta rd sol ution e sanp & sol utién and

t he st andarerogigelandipdiaptivatnie irrmevegfcompared vaticthatarcenwabipesdtied to i quid

- chromat ogr a&ﬂMsmLQQﬁ@@hus content ofﬁlerf?ch'vgm%tedtl %dge%qﬁlgt él[c?(gasggveg { aglandin A
to the peak area of the internal standard substance was cal cul ated. The
area ratio 9frage or agrdentien pafiodfof tinteh e Thernfolee tlsdinid ponlsion of Bpresent ed as

Qr, and th 0 ndard sol uti on was
representegnggﬁgﬁ}é%ﬁgﬁ%%ﬁg£§ﬂ%§gggge ﬂ?@%ﬁ%gmngﬁsﬁ uﬁ?g%gnprostaglandin
Al converted as an amount of al prostadil was cal cul ated in accordance with
the foll owi ng equation. Amount of prostaglandin Al (g) = (accurate wei ght
of wei ghed prostaglandin Al (nmg)) x QI/QS x 0.5 x 1.054 [0034] As
for the enmul sion prepared in the sane manner as that of Exanple 2, the
accurate wei ght of the taken prostaglandin Al was 10.05 ng, the ratio of
the peak area of prostaglandin Al to the peak area of the internal standard
substance for the sanple solution (QI) was 0.180931, and the ratio of the
peak area of prostaglandin Al to the peak area of the internal standard
subst ance for the standard solution (@) was 0.778099. Cal cul ati on was
performed by introducing these values into the aforenentioned equation,
and the amount of prostaglandin Al in the enul sion was cal cul ated to be L23

g. Industrial Applicability [00351 In the lipid enmulsion of the
present invention, stability of a conpound having prostaglandin Bi activity
is inmproved conpared with that in conventional |ipid enmulsions, and thus

content of the active ingredient does not decrease even after storage over
~a prolonged period of tinme. Therefore, the lipid emul sion of the present
“invention is extrenely useful as a prostaglandin-Et containing preparation.
VWhat is clainmed is JA lipid ermul sion conprising a conpound havi ng
~prostaglandin El activity, which is sterilized by heating after hernetical
scaling in a glass container of which inner surface is coated with a film
wherein a remai ning prostaglandin E1 activity after storage at 5C for 16
"nonths is 65%or nmore and 100% or less of the activity at the tinme of start
of the storage. 12]The lipid emul sion according to claim1, wherein the
coating filmis a silicon oxide coating

14



film [3] Alipid emulsion conprising a conpound having prostagl andin El
activity, which is sterilized by heating after hernetical sealing in a

gl ass container from which alkali conponents on glass surface are renoved
by a chem cal treatment, wherein a remaining prostaglandin E, activity
after s{nLad8.AkqRC for 16 nonths is 65%or nore and 100%or |ess of the
activity at the tihe of start of the storage. [4] The lipid emulsion
according to any one of clainms | to 3, wherein the glass container is a
gl ass dhpoullelipid pBplsipheomprining aeqmlpsmxtdmawogpxroduagignchmEaawv@nezhaﬁ icdt@ilized | t o

4, whi G‘% h%&n&%hgl%eﬂgétlcgles&ﬁgg nﬁ%lg'ssgoﬂalg?r of w?ncp H”r?r{e?sur Scﬁ 15 CoatTd@']”%ﬁé] the

conpound havi'ng prostaglan activi i pi d
enmul si orhegaicdrediamipa rsostagiandin:, @¢tlvofyaft¢nstor¢ge at3°Cvibi tﬂmmﬁmxaﬁm oRfbrel @8S t han

8 g andonQk: lergp(gfqhg&@ole); ﬂ?ﬁ""%{%{af“’?ﬁ‘ﬁ%{g’%?und havi ng prostaglandin E1

activity i1n the anpoul sion according to any one of
clainms o 6, which has a pHin he range of 4.9 to 5.3 after the heat

I ' t f claims 1 to 7,
ot ch ot ai me"ERERUBSAP RT3, 6 el % S ReiePaecl ume

of thefilinpid enulsion. [9] The lipid enulsion according to any one of
clahns Ito 8, which contains 5 p g of the conpound having prostaglandin E
activity, 100 ng of a purified soybean oil, 18 ng of a highly purified yolk
| eci t hil 2A4lim@exorﬂlsiom edreprisvigd compaling Davingiprogifigl aud@om,czemiryaweidhg;lsyemmdn inl

mL of 3 L [210] T I ' according t one of
T e N L I T R
activi gig, rel]l@@dr‘rg a@fl@l@icqi treatiiegidwhayibeagmaiihg prd8agigndaf Eaactivighdfier storage at

5°C for 16 months is 65% or more and 100% or less of the activity at the time of start of the storage.

[4] The lipid emulsion according to any one of claims 1 to 3, wherein the glass container is a

glass ampoule.

[5] The lipid emulsion according to any one of claims 1 to 4, which contains not less than 4 ng

and not more than 6.25 1 g of the compound having prostaglandin E, activity in the ampoule.

{6] The lipid emulsion according to any one of claims 1 to 4, which contains not less than 8 ng

and not more than 12.5 p g of the compound having prostaglandin E, activity in the ampoule.

[7] The lipid emulsion according to any one of claims 1 to 6, which has a pH in the range of 4.9

to 5.3 after the heat sterilization.

[8] The lipid emulsion according to any one of claims 1 to 7, which contains 5 to 50 w/v % of a

vegetable oil based on the total volume of the lipid emulsion.

[9] The lipid emulsion according to any one of claims 1 to 8, which contains 5 g of the
compound having prostaglandin E, activity, 100 mg of a purified soybean oil, 18 mg of a highly
purified yolk lecithin, 2.4 mg of oleic acid, and 22.1 mg of a concentrated glycerin in 1 mL of the

lipid emulsion.

[10]  The lipid emulsion according to any one of claims 1 to 8, which contains 5 1 g ofthe

compound having prostaglandin E; activity, 100 mg of a purified soybean oil, 18 mg of a highly

15



purified yolk lecithin, 2A ng of oleic acid, and 22.1 ng of a concentrated
glycerin in the lipid enul sion, and wherein a liquid volune is 1 m. [ |

1] The lipid enul sion according to any one of clainms Ito 8, which contains

10 ji g of the conpopnd having prostaglandin Et activity, 200 ng of a

puri fi edpwtfigdealh loiithin, 36 mymfefeicachi ghily. | d@g»léﬂafdoﬁ&lax&Lé<§ib§@I?i'i1tix?lhgi;ip“ 8 my of

. ; ids J
ol eic aclfyc; 4.2 mg of. a concentrated glycerin in _ the 1ipid
emul si on.. TT?@%H@“’?BW l@HﬁP@ﬁHﬁ‘%kE%rding to any one of claimMs 1 to 8,

whi ch contains 10 g g of the conpound having prostaglandin El activity, 200
mg of a gyyified. bean oil,. 36 of a highly purified yolk lecithin, 4.8
ng of ol @i 1: a@?eﬂ‘,p?‘g%‘élﬁ%%‘. Feprgingfo %{Wg@eiﬁe%%%%ﬂ &8, gt hjehenointaing 0 1 leeofktiepi d
enul si onsommaundifeingiprosaglanditl Efacvioind 180 ing oPa Birifiedls The -k ipi si on

i 12 émh%ggiﬁ aﬁﬁgﬁﬁﬂﬁfgg%(fﬁggﬁghpound

accor di ; e of,clajns. 9 to ,
havi ng B‘?*é‘i“‘?%g@éhe ?’H“’ég ‘E%PW?WC'?@“%{‘QP% agpreanBi@ glyogrin in Amilof o t he
| i pi d enhifidé¢nuisiaf.t er storage at 5C for 16 nonths. [14] The lipid enul sion
according to any one of clainms 1 to 13, wherein the conpound havi ng
prostagl andin E1 activity is 7-
((1 R 2R[3R) - Fhhyididexyistn[a¢ddrdiBSo-ay hweddf%m@g t'of8:!- whchiditd 1%

or

oxocycl |l t anoi cid. .[15] A method preparing aePlBed

el si o%gﬁp oL BoTpsludi ACUTNOROUI € Meieqs0s brmic Hgmpobshiaghandi n El

act i vi t putifitderoliskdthagd.sahg &GIdiOscidl Gndmpn mg O.F§c(@éc%?tx%{ed\%ﬁ[cgrﬁnaig(iihellooo bor |ess
e ich ¢

of the agt iVt the tir f start of t st or age, oon? es the
step of ﬁ%kﬁ%t%@i&??"?ggwgﬁﬁgﬂn??ﬁﬁﬂ'enulsion, whi ch contains a conmpound

havi ng prostaglandin E1 activity and is adjusted to have pH 4.8 to 5.2, in

a gl ass ﬁﬁnt@hgﬁgdg& which ipner surface is coated with a film and then

steriliz g the B BPYSSRATETE tBgnnensiof plgims 9 tp 18] whiraimarhmebuhost gy epar i ng a

li pi d enehmivohhdvig recktdginaing!, assitg QoRicbEha W Gh ; ademalning .

pr ost ag%tgﬁgé %} SEC foar‘q%'ln}v?'gﬁlg ‘gf tler g?or agee at a%%b Pgr’nTgLn%f?ﬁ%lgyu?%mxgg%l Bi?erm)r e
'C

and 100% or T'éss of tivity at the time of start of the storage, which
conprises the step of hernetically sealing a |ipid emul sion, which contains
a conpoHQF h@yiqﬁjggﬁstagla din Et activity and is adjusted to have pH 4.8

eli sion according to any one of claims 1 to 13, wherein the compound having
prostaglandin E, activity is 7-{(1R,ZR,3R)-3-hydroxy-2—[(lE,38)—3-hydr0xyoct-1-en—l-yl]—S—
oxocyclopentyl} heptanoic acid.

[15] A method for preparing a lipid emulsion filled in a glass container which has a remaining
prostaglandin E; activity after storage at 5°C for 16 months is 65% or more and 100% or less of the
activity at the time of start of the storage, which comprises the step of hermetically sealing a lipid
emulsion, which contains a compound having prostaglandin E; activity and is adjusted to have pH 4.8
to 5.2, in a glass container of which inner surface is coated with a film, and then sterilizing the lipid
emulsion by heating.

[16] A method for preparing a lipid emulsion filled in a glass container which has a remaining
prostaglandin E, activity after storage at 5°C for 16 months is 65% or more and 100% or less of the
activity at the time of start of the storage, which comprises the step of hermetically sealing a lipid
emulsion, which contains a compound having prostaglandin E, activity and is adjusted to have pH4.8
to 5.2, in a glass container from which alkali components on glass surface are removed by a chemical

treatment, and then sterilizing the lipid emulsion by heating.
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to 5.2, in a glass container fromwhich al kali conmponents on gl ass surface
are renoved by a chemcal treatnment, and then sterilizing the |lipid

enul sion by heating. [17] The nethod according to claimIS or claim 16,
wherein variation of the anbunt of the conmpound having pr ostagl andin Ei
activit y[la]rmﬁ@eﬁﬁbﬂm@aaﬁyﬁdiﬁg&mcﬁhﬂ@f 8rdi iuln I%dwmré A0 ha%axlx gﬂp’(hd el (S)tl n after

t he sterl i zatdllon bg t| ng _has a relative stan T APTEN°FC 1. 0% or
smal | er . ompound having rosta andm E, activity among the glass containers filled with the lipid emulsion

after the sterilization by heating has a relative standard deviation of 1.0% or smaller.
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