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TO7- 0079 KP-60011SG PROSTAGLANDI N FAT EMULSI ON,

METHOD FOR PRODUCI NG THE SAME, METHOD FOR STABI LI ZI NG

THE SAME, AND EMULSI FYI NG AGENT TECHNI C‘Ag-olﬂor@?? PPHB11SG
present invention relates to a prostaglandin tat—

ermul sion that exhibits excellent stability of active

i ngredi ent and excellent enulsion stability, a nethod

PROSTHQONNDTS EACERNASS AN, METAOTRFORBR SHOTING “gﬁgfsgﬂvm

of stabilizing the prostaglandin fat emulsion,
enMIETIHOD TR STABIUYEN G PHEeVE! ARD BRI ARYIRENOGRNT
10 BACKGROUND ART A prostaglandin is a physiologically
active substance that is synthesized from an

essential fatty acid having 3 to 5 double bonds. The

THUOSIEN, BIElim i s invol ved in adjustnents of
i nfl ammati on, pain, and swelling, adjustnents of a

bl 0qHe preREUAEentibH R€lAte9th a ProsRERhdia fhikiEi1Ei0R tha®BghiBits

gastrointestinal function, adjustnments of a digestive
exdebleptstabibtysEatetd inpred R} sed Bt efnuBidreRailifyun aletiRd, of

bl ood coagul ati on, platelet aggregation, an allergic
prodeaizigithnpronagiaadintiitenariiies) Omethpd oflstiabiliong dfic y@kta@dfdin fat

hornones, and the like. As a prostaglandin El (PGEl)
empisépaaad ananulsifying\hgatused firelid itshilifaionenathed. ons  have

been devel oped (see JP-B-1-57094, JP-B-1-57096, and

JP- A-2001- 10958, for 20 exanple). Sone of these

enul sions are conmercially avail abl e. However,
BASOROBOGINDIARRAvai | abl e PGEL fat emul si ons nust be

stored at a low tenperature (e.g., 5C or less) while

bl odkiragjaglanghin is Tpleysiplegicdlly atisesdntacpthat sdyothesizaiciiom an

PGEL fat enulsions is short (e.g., 5Cx | year) even if
essepfgal Pty adidhavang B & dHdsuble bondst orldd paestagldndin is involved in

tenperature. This is because PGELl (active ingredient)
adjugtmentsraf daflanymation, painatides wetlong, estiasipieats of iarhdeod@Essufeat

enul si ons nust be prevented fromfreezing during
fungtign,fpardia¢ fungtion, apg a gastirivtegingl fupction adbiserensy 9f adigestive

storing PCElI fat emulsions. at 5C. Since commercially
enzyng Jeaistian.pdistments eharegpbiactings blogd corgylatipn, platslet

strict 1 TO7-0079 KP-60011SG . tenperature control, it
AZFTERAROP AL lcreie SPacion. MePraf HaRnYRiaPR, progluctrgeof varigus hormones,

[sions during storage. Various attenpts have been

a“‘ﬁﬁ‘géﬁ‘?o i nprove the stability of PGEl (see

i] II: e&%ﬁ}%@%ﬁfé@?ﬂ ];i ZP@E?) érgggrgt?}bn,fir?t{av%r)l(gugalm%)ct'ion'_g\é\%r\{lgfsions

have been developed (see JP-B-1-57094, JP-B-1-57096, and JP-A-2001-10958, for
example). Some of these emulsions are commercially available.

However, commercially available PGE1 fat emulsions must be stored at a low
temperature (e.g., 5°C or less) while blocking light. The quality assurance period of
such PGE1 fat emulsions is short (e.g., 5°Cx1 year) even if the PGE1 fat emulsions are
stored at a low temperature. This is because PGE]1 (active ingredient) is chemically
unstable. For example, since PGE1 fat emulsions must be prevented from freezing
during storage, strict temperature control is necessary when storing PGE1 fat emulsions

at 5°C.  Since commercially available PGE1 fat emulsions must be stored under strict
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in achieving a sufficient effect. Some docunents
di scl ose neasures to inprove the 5 stability of fat
emul si ons (see JP-T-2005-500366 and W2004/072854. kPH0011SG
exanpl e). However, these docunments are silent about
prostagl andin fat emulsions. In view of this
situation, devel opnent of a prostaglandin fat enul sion
terhpahtureedaitrol, tissis @iiGienlt endonsiobibielgublity@if PR 1 €emulsions during
i ngredi ent (prostaglandin) and excell ent enul sion
stgbgbi Matipuhatenipeehaddeen atde Iinkprow GEWRBID oTPBEE1 (see
I NVENTI ON The i nvention provides a prostagl andi n fat
JTPer8l 5989 ahd ZR-AcH3P 83 33 Soraxamp st agbandtirthas: @atemped have failed
i ngredi ent and exhibits excellent stability of active
in helgean e sufficenteféoccel $@md denmicnisatiscdosehndastings tainiprbiotie
of producing the prostaglandin fat enmulsion, 15 a
stabrgith ofifap mstsadmis |($eziTRGI- OGS - HOM3S6 agl AHOR004/323 56 vk skarnple).
and an enul sifying agent used for the stabilization
Havestvhn thes@ddumenta drs sident abow ipdistagldrdinofae easséots. of t he
i nvention conprises a prostaglandin as an active
i ngdedicamf thislsgudtam, denelopingmt obaprdssighgda fehoswiohithpitd
that conprises phosphatidylcholine (PC) and
exiphis pregtlentpragility of attivePmyredinot (passtaglandin) end exceflentR@utlsion
PG (PC. PG of 85:15 to 99.7:0.3. In the above fat
stabi{ty Basoreen dpsiredati o of PC to PG (PC: PG) may be 95:5 to
99.7:0.3. In this case, the ratio of PCto PG (PC. PG
may be 97:3 to 99.5:0.5. The above fat enul sion may

not substanti al |H§ cgﬁpri se phosphati dyl et hanol am ne
DISEEQSURS: OF TitHe INKENG O™  enul si on, the PG may

conprise a_linear saturated or unsaturated fatty acid
r esildGENYFATPHErOYBles 8 PIgstagkanghhiahegrision thalkeepaisese f at
PR AP BES ioph LGBy e SBPAPLRY At ngredicnt
IRHEEEINE S RS0 O -
o B SB£SN8 s
BB g RyBARaR S Shobhs Uy o i th respect e
A fat emulsion according to one aspect of the invention comprises a
prostaglandin as an active ingredient, the fat emulsion comprising a phospholipid that
comprises phosphatidylcholine (PC) and phosphatidylglycerol (PG) and has a ratio of
PC to PG (PC:PG) of 85:15 t0 99.7:0.3.
In the above fat emulsion, the ratio of PC to PG (PC:PG) may be 95:5 to
99.7:0.3. In this case, the ratio of PC to PG (PC:PG) may be 97:3 to 99.5:0.5.
The above fat emulsion may not substantially comprise
phosphatidylethanolamine (PE).
In the above fat emulsion, the PG may comprise a linear saturated or unsaturated

fatty acid residue having 12 to 18 carbon atoms.

In the above fat emulsion, the PG may be derived from egg yolk.
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The above fat enul sion may conprise a free higher
fatty acid or its salt in an anount of 0.15 parts or
l ess by mass with respect to 1 part by masg$7q079hRP-60011SG
phospholipid. In this case, the free higher fatty
acid may be free oleic acid. In the above fat
emul sion, the total content of the PC and the PG in
t he ThtQbphoRipBabispndnapyheubentily ¥of@risd H dcahipyier faaz acid
ermul sion may be used for intravenous injection. In the
oratbeale fat emul sion, the prostagl andin may be
prostaglandin El or its derivative. In the above fat
enmulThcabovd facepuRinagiyeimsisobsimytialle compaitetibasidicnickl .
15 In this case, the fat emul sion may have an average
par tlhelabodi fanemelsionfmB80&hnmprise @rfrdedsighed fisltveacid or its salt in an
prostaglandin El residual rate after storage at 40C
amfoont sldv@lH platssor ddss BY Hhasowithoespectlibe gaat byemmdssifale piyspholipid.
have an average particle dianeter of 300 nmor |ess
Thaaboe fapemsismglremdiomiEse nefsiedugher fatyeacad treits saitdn aganmdtint of
40C for seven days of 80% or nore. 20 The fat enul sion
0. 1¥eparts av esaihy amaey wigh respedtite [l padibymedss of die [B06phuhipat.  In this
|l ess and a prostaglandin El residual rate after
casst thedtpe haghes (i yfagid mey bafidapkiodcid5% or nore. The fat
emul sion may have an average particle dianmeter of 300
nm & theabevearfad emulsians thegptahermerilof fhedi@and the PCeinathe er
storage at 20C for two nonths of 80% or nore. The fat
phesphipbpid inayele $94v er mreaver age particle di aneter of 300
nmor |ess and a 25 prostaglandin El residual rate
af t dhe dboyedfgeerpulsinr npayrbegised Jardntrafengeminisctionre. A
met hod of producing a fat enul sjon according to one
asp&thegpoyg it eplsiom the pressiglandin may be ﬁ&?ﬁtnganduf Bt orits
emy] sion that conprises a prostaglandin as an active 3
der V079 KP- 60011SG i ngredi ent conprising a
pho ol i pid.that conprises phosphatidyl choline (PC
P TP e bRt fhisiope Bearoaslghaniion oe PR nEL FC
to PG QPC:PQ% g& 85i15 to 99.7:0.3. In thﬁcgbove
met FbBOFS o tRE PRGSOy ey BN a0 d5Arase RartiSlq diametapof 300 nm
nul si on e adjusted to.4 to 7. 5 t he abqve
or B B BR B gt rrb e Ge s f b EF i g 70%
o &ﬁg%sion may be adjusted to 4.5 to 6.5. A nethod of
stabilizing a prostaglandin according to one aspect of

t herh 0¥8 2hdufion may have an average particle diameter of 300 nm or less and a
prostaglandin E1 residual rate after storage at 40°C for seven days of 80% or more.
The fat emulsion may have an average particle diameter of 300 nm or less and a
prostaglandin E1 residual rate after storage at 40°C for seven days of 85% or more.
The fat emulsion may have an average particle diameter of 300 nm or less and a
prostaglandin E1 residual rate after storage at 20°C for two months of 80% or more.
The fat emulsion may have an average particle diameter of 300 nm or less and a
prostaglandin E1 residual rate after storage at 5°C for one year of 80% or more.
A method of producing a fat emulsion according to one aspect of the invention

comprises preparing a fat emulsion that comprises a prostaglandin as an active
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conprises using a phospholipid that has a ratio of
phosphati dyl choline (PC) to phosphatidyl glycerol (PG

(PC. PG of 85:15 to 99.7:0.3 and substant igghlgy 3

not 10 conprise phosphati dyl et hanol am ne (ng) i7gﬂg§f6§t01186
emul sion that conprises a prostaglandin as an active
ingredient. A nethod of stabilizing fat gl obules

ing}@&eﬁtﬁﬂoﬁ@nmgcarm@@ﬁﬁ?td @bt ddMGprisey osbg?idyf&ﬁﬁﬁé 883 and

usi ng a phospholipid that has a rati

hpéppandasl i i _
R S S B b i

not 14 EheGdBI methodRPHRIIALIng Y fat sramelonthd pH(ftthe 0 edulsdin
emul sion that conprises a prostaglandin as an active
mady't@ Rflisesdtto 448 7emul si fyi ng agent according to a
further aspect of the invention conprises a
phogphe!abpidimethat dfipfodacingta far @hulpiashb gﬂ shthehebmiBion
(PC to phosphatidyl glycerol (PG (PC. PG of 85:15 to
maYdhebdfhstdand. Sswlgss.ant i al | y does not conprise 20
phosphati dyl et hanol am ne (PE), the enul sifying agent
bei dgmethed of anbitizingta peodth@amtin atdoading anrid Bp&ct af the invention
prostagl andin as an active ingredient. Since the above
compatises meingiaqihosghmpipidsthst Hak e ratho sPitalsplpitdylichalinec@@ o ses
phosphati dyl chol i ne (PC) and phosphati dyl gl ycerol (PG
phesptiatididglgcaralt (P6) PCPG)tad 8BGS t6PL: 7 and silistahBaliyodoes not
99.7:0.3, the fat emul sion exhibits excellent
comprissi phosphagiflylathanolemd®: (Phy ireal fas emu{ porotnaginaprtieny and
excel l ent emul sion stability. Therefore, the storage
prostagiandingamniaetiexingredisgt.and/ or t he storage tenperature
range can be increased as conpared with a .
c orr%efrl@thad pi/stalibizing Hatelgrudestaggdrdingi ta oheaspsaiefshomveman
exanple, the 4 TO7-0079 KP-60011SG quality assurance
corppiises gsing @phosphelipid that hap e regraf ghewsphatdylshelinen®() be
extended to  about two years, or the storage.
phesphyjehyglyreeolr (Bl &8 Gl 198 8P Herte 48 e -3 andapystantigly dags @ot
the results of the exanples described later). This
comppr{q Rhosphalidyighanely Eym & {at emylsian Gaeiprisehze t he
fat. globules contained in the above fat enul sion have
Pff’éfa&i?gﬂﬁnaéﬁaa%ﬂmn K¥Pbarticle diameter, the nedicine

O A e S B S 5L B0 R ompies
o DBl S A o
Pl SEML TS 0o PRt LD SR opbeghidigs an active
phosphatidylethanolamine (PE), the emulsifying agent being used for a fat emulsion
that comprises a prostaglandin as an active ingredient.

Since the above fat emulsion comprises the phospholipid that comprises
phosphatidylcholine (PC) and phosphatidylglycerol (PG) and has a ratio of PC to PG
(PC:PG) of 85:15 to 99.7:0.3, the fat emulsion exhibits excellent stability of active
ingredient (prostaglandin) and excellent emulsion stability. Therefore, the storage

period can be extended and/or the storage temperature range can be increased as

compared with a commerciaily available prostaglandin fat emulsion. For example, the
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may be referred to as "prostaglandin fat enul sion" or
“fat emnul sion") according to one enbodinent of the
i nvention, a method of producing the same,Toa-®EYIRE-€0D118G
stabilizing the sane, and an emnul sifying agent used
for the stabilization nethod are described below In
the foll owi ng enbodi nents, "% indicates "mss%, and
qualigrasgusiiceiperdbd é1°€s 1 ybdr) GPetRGH1 fay em@R$on mdy b&@dtended to
emul si on The prostagl andin fat enul sion according to
aboiitity ognerte dorrtee stotage asmysathi sl hh@oimapbe thigdased to about 10°C (see
(oil-in-water enul sion) that includes a prostaglandin
the metliswe thawgraethlesntefcrited 28ep) hoFThis dhdifiiacks (q@alidy SohtrdlIndhiring
agent), base oil, and water. Specifically, the
stopagest egricarnhl fat glohtiee nortsinedinathe abalienfgt ¢roulkionhave a small and
enbodi nent is an enul sified product in which fat
unifbiph phréisleaiianetes fermeticing cambeeificlentl g acdunfidited) irothe lgion site.
the prostaglandin and the base oil are mainly
Theretoredbe fat gmalsemirtalits anfeatelbonciciency beenifi dspmaunpbfl.
The content of each conponent in the prostaglandin fat
ad@pnisteition imwodlkding to 25 this enbodinent is as
follows. Specifically, the content of the
prostaglandin is 0.2 to 100 m crograns/m, the
content of the base oil is 5 to 50%wth respect to
MORBFORLHRRY NG @HE TR DIWENSIION and t he content
of the phospholipidis 1 to 50%wth respect 5
T07 £08tremydsiog dlnt 1estyides prostaglandias angctive engsedient dhareinafter
% a{ost agl andi n fat epul sion according to this
may RS SLiCHEN 1O HaprestHalandin fof prplsine” £t hfag Rewlsiar ) gecaeding to one
n I sot an_anpti oxi dant, and

t
aﬁhagﬂm ﬁ%thz' ngﬁgg e?‘f“ﬁ’é%%%@?@“‘”% fhﬁéa%‘ﬂ fb‘fﬂe&lﬁé of ggbilizing
he?s%“ni?sén%%ﬁimﬂwgwﬁ A é%d&oﬁ”h% agor'n meﬁ{oﬁia?%%%'s%bé‘d
b, e TSR Y RS B e

t emul sion is rmrethan? t he stablllty of
pa?r{gs ]%cql‘ris\?e i ngredi ent nmay decrease. Each conponent of

the fat enul sion according to this enbodinent is

described 10 be|OML 1.1. Prostaglandin The term
Q? '"is a generic nane for conpounds

haV|ng prostanoic acid as the basic skel eton. The

Elr O?B@Qﬁgfaﬂdlh%atcérﬁﬁﬁbﬁ L&k % fhis EnbddimBat iEan EmufeRica

product (oil-in-water emulsion) that includes a prostaglandin (active ingredient), a
phospholipid (emulsifying agent), base oil, and water.  Specifically, the prostaglandin
fat emulsion according to this embodiment is an emulsified product in which fat
globules are dispersed in water. In each fat globule, the prostaglandin and the base oil
are mainly included in a membrane that contains the phospholipid.

The content of each component in the prostaglandin fat emulsion according to
this embodiment is as follows. Specifically, the content of the prostaglandin is 0.2 to
100 micrograms/ml, the content of the base oil is 5 to 50% with respect to the total

amount of the fat emulsion, and the content of the phospholipid is 1 to 50% with respect
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15 and the like corresponding to the ring structure.
The prostaglandin is a physiologically active
substance that functions as a cell signal g oav®StRR6611SG
relating to snooth nmuscle stimulation, inflam#tion,
al | ergy, secretlon/aggregatlon/smarn1ng of cells, cel
grow h, neural transm ssion, and the |iKke.
to thpQeiduhcaf thybaselyd. pr ost agl andi n has a physi ol ogi cal
activity such as a snmooth nuscle contracting activity
(€. The pHiseiglangin s ehelsRnGcbsi0ing 6 thi? SmBoddent may further
intestine), a hypotensive activity, a vasopressor
inchglelatifher faty @id,lahiibniting ageit] atl dnifioxi@antgasd & pH adjusting
secretion inhibition activity, an activity on the
ag@®[if hedesdagy. vous system a platelet adhesion
decreasing activity, a platelet aggregation inhibition
act [The pH, ofahd far embBg@ruesording tolhibeinbodingat is\tréfgsabRnd to 7,
epi dermal grow h activity, and a keratinization
and torupraferabhy AStth 6.y If depdhdlf thg farniuhgon yeerdibg to this
prost agl andi n. 25 Exanpl es of the prostaglandin
embodiineded lése thanel, flat enauision isabilay anydietrgadeo  fifhths pH of the fat
enbodi nent i nclude PGAI, P@E1l, PGED2, PGEl, PGE2,
emBiGHinak plvas thee 2tie ptehilitPGE the acavdingedionatriay @screlser eof .
Anmong these, PGEl and its derivatives are preferable.
An Badtocong@nentkLBOGM ¢8dsicl dogdrdasg tethis smpoéihenals| desabed
the prostaglandin derivative (see Japanese Patent No.
belg®02964, for exanple). For exanple, PGEl has a
vasodil ation activity, an antihypertensive activity, a
renal blood flow increasing activity, a natriuresis
act|V|ty a renin secretagogue activity, 5 an
eryPﬁF@ﬁE@éﬁhn secretagogue activity, a platelet
aggregation inhibition activity, a bronchodil ator
act 10§ tepm “arostaglandin” do s gpnesicingmcder pampapnds haying pesiapeic

sl g DA AR/ B BORGEHBPONCBRING B Ack, C. D, 1 15 G I
anc{bF 1G5 £grrspotiet o el Buniy %la‘?ees?%ﬁlﬁiiis%%hwomgwauy
s S L et e HePol F e gp oot mscl
0 e s R
neug%let{aggl}%s ! S'dﬁtﬁy golrjgoeagifcgﬁ tllt]]eglzrp od%ﬁn%gﬁa pﬁysmloglcal
actl%)igf sggﬂ :stya éﬂl(? 5 m%'gae %oﬁt? chng ?cnw%'z“(% §k|uter¥q%é‘§15]scgelﬁéld 1%olated

ocCcCl usl on, rea

smzm &?{%ﬁﬁn%t % gﬂic}fért I eaat%n%% %rw}gﬁtgﬁsﬁg,g .':lc(ii Ivgtfg,l'él%e ﬂ'{?&ﬁnc activity, a
gasg‘ﬁ@sl%@feﬁﬁ mﬂl%se{s Jlgac%fvug oh@hd SRk ﬁewa}s%ghsﬁugsﬁm

vascul e and recover

adtREbh e@&aa?s'm M&H@ ﬁﬁt)é#ef‘&%éf@%%{oﬂ‘?ﬁtﬁ&tﬂh a&&\q@r et EmbBeenesis

vi brati on, rea
inhibition activity, an epidermal growth activity, and a keratinization stimulation activity

depending on the type of prostaglandin.
Examples of the prostagiandin included in the fat emulsion according to this
embodiment include PGAL, PGB1, PGD2, PGE1, PGE2, PGFlalpha, PGF2alpha, PGI2,

and derivatives thereof. Among these, PGE1 and its derivatives are preferable. An



10

15

20

25

ductus arteriosus due to arterial canal -dependent
congenital heart disease, and inprovenent in imging
capability in portography via superior ne teFHhCrp.
artery. 20 1.2. Phospholipid The phospholsfi%gi(gﬁgslég qOrQHSG
the fat enul sion according to this enbodi nent
i ncl udes phosphatidyl choline (PC) and
al IR OSBNAR ph&ha Ble Y46 B cOprodt BEPndif S PRRIRARIThPise PRYN (.2
pharmaceutically acceptable salt such as a sodi um
2602484, f& RYppRSI Um salt, or an amoniumsalt. 25
Exanpl es of “ PC i ncl ude egg-yol k | ecithin, soybean
| eCifobeRampl8 REI RasSyHsb@iRdc A %ctiPity, 88 ThHHREERNZRAVRY, a
a known nethod, and the like. Anong theseé, egg-yol k

refa®@B1dolifldw inSreR§iRE BEtAyCa nAtRuRASakGHtyRh rell Eé%%tggogue activity,

egg-yol k lecithin having an increased 7 TO7- o
an KR tROPikBPsedphasdtie labiiiel, & Pit&Blaggripatibt BIMBItI W Hdvit®th
egg-yol k lecithin that substantially does not contain

brdtichodilforfHcabiey, abit@ine togtrd@loMachvity, bh etle R n¥Blekaent
lecithin" is defined in Japanese Pharnmaceutica

acEtGhpbreatis ity,andorhidy inestine Iohgitldind wiistle@dneggionalkckvity, a
lecithin" is defined in the Japanese 5 Pharnaceutica

stomachfintesting raigrshapal mudchoietadtiby adtivery Jagatric secretory inhibition
Phar maceuti cal Excipients Council). Purified egg-yol k

acli e, b lgasiric anuoedal procarivaacivigbautmmdndsapp@%iaf adtity, dn
is preferable that the fat enul sion according to this

activriyoai suppriesssnsdirepihépdiring releoe fromo pergphrtAispmpPihetic fate
emul sion that substantially does not contain PE may be

engings woe thelikeut Therefarg, the fatlesnufsinn fdcedimgm-tiisleknbodiment that
lecithin or lecithin obtained by synthesis 10 or

cogfems PSiHIt hasbesused fohieeaphenspiiahiepiremity\hlsehand oresnprin thineto
phosphol i pid substantially does not contain PE may be

chronicckegiabgeciuseont teatowhingf ankimhelger dusrto gregigsistye systemic sclerosis
Specifically, the phospholipids is dissolved in a

or drfuse BIDYP AYHRSIMGERYS, traakeent of giskiantlcar due ke dinkries, igproyement
(Wyv). The bottomof a silica gel thin-layer plate is

of 3 gational yseptom caused byiperiphgralerascudar dispasesyd ereyery frpm a
solution is devel oped using, a devel opi.ng sol vent

PerRhierd CHEBRIA RPN amomOtor dispilss dystoyibratigh, tisgergeny ! patent
drying, After sprayin ni pnhydri ne reagent, the

dugtyy pictingts dus e areriatsanal sivecndsn! sansnital SR livapsssand

. \Wien col.orati.on is qot.observe in the.spot area

impOY SRR HRp5IRS SAnsRILLY FHRRIFASTARlY 0 SiReriphTesanleHCRLERe d
simlarly, it is determned that the phospholipid
substantially does not

1.2.  Phospholipid

The phospholipid used in the fat emulsion according to this embodiment
includes phosphatidylcholine (PC) and phosphatidylglycerol (PG). The phospholipid
may be a pharmaceutically acceptable salt such as a sodium salt, a potassium salt, or an
ammonium salt.

Examples of PC include egg-yolk lecithin, soybean lecithin, lecithin synthesized
or semi-synthesized by a known method, and the like. Among these, egg-yolk lecithin

is preferable. In particular, purified egg-yolk lecithin having an increased
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20 contain PE. PG may be produced by chem cal
synthesis, nmay be extracted froma plant or bacteria,
or may be prepared by causi ng a phospholi plqt)s]e? t Bpé
on lecithin derived froma soybean or egg yo dl?gagp;&}oHSG
raw material in the presence of glycerol in accordance
with a known nethod (Bi ochem stry Experinents 3, Lipid
h@%gm\i 1d 3ontcABARE highPAp@itibd o22- 2P0 lecitif)Rat KaBdkiHiaBpidb
P 1 4).§ PG gener al I%@yﬂ%nt ai ne:c,ééa)%l(ﬂ?near or br anchetEIP? & not
cofRinPBl S8 pRferkiflsat urated fatty acid residue having 12
to 22 cargon atons. In the fat enul sion according to
t hi st t&wﬁlﬂgﬁ&dPé@g@aﬁclléﬁﬁm’efm@ﬁha@ﬁltJ,apﬁfés@lbﬁzirﬁfa@@imal
contains a linear saturated or unsaturated fatty acid
Excgfi¢ls)and fameng “Hightypulibied apR901kabETHEn" BASHARS 8 the Japanese
preferably a |linear saturated or unsaturated fatty
Phafhatet ] Bueipliaw Digectfryt(ediled byahd Mipad PaBEnacieAl BSEiPEnts
PG containing a fatty acid residue having carbon atons
Cduncilhe Parifibd ¢ge-gelktleomednsratle cop@idsiabohtalr? ty 1806 PE.
using PC derived fromegg-yolk lecithin), the chain
| engdt is podfetahle thatthey faneindlsitn deCoidngatoniis bmdgdiatent subish@tially
chain length of the fatty acid of PG so that a nore
doed adticohtaedPE at Adamensildon that albisantigty dddsnpt epraie @Bayay be
chem cal synthesis nay be at ‘| east one of
pratiused by toldiphbsphaturdiedgieg-getlolecithin or lecithin obtained by synthesis
di ol eoyl phosphati dyl gl ycerol, 10
or girhiaspmthesisias ¢ptetosphdligid/cer ol |
di nyri st oyl phosphati dyl gl ycerol ,
di stVébethsropmosibh ahosphrbbpidsebssintiallfdoes not contain PE may be
pal m t oyl ol eoyl phosphati dyl gl ycerol. As a
chegked pathe fodewingrmeto®dsr @b ng a fatty acid residue
specific to the substance from which PG is derived
nmay Specifjsdly, tharabagpholpigls is dissolved in a chloroform-methanol mixed
di pal m t oyl phosphati dyl gl ycerol, PG _.derived from
solyBAfJe &R amouf o 10% (r/VPG Hierhaieen o osilieges fandayeselataisn

is preferable, with 15 PG derived_ from egg-yolk .
charg WHL&%%‘FW&“%P&“BF%WEP%I Ehe s anHe dGYekoRsdininec

A N e
ol BRI P 48205, S,
S D e AR, i
et o FPRREESS u oot Sl agps no

uring storage is adversely affected. The ratio
°°‘§%§é’gj‘t o PG (PC. PG

PG may be produced by chemical synthesis, may be extracted from a plant or
bacteria, or may be prepared by causing a phospholipase D to act on lecithin derived
from a soybean or egg yolk as a raw material in the presence of glycerol in accordance
with a known method (Biochemistry Experiments 3, Lipid Chemistry, pages. 294 and
295, Tokyo Kagaku Dojin, 1974).

PG generally contains a linear or branched saturated or unsaturated fatty acid

residue having 12 to 22 carbon atoms. In the fat emulsion according to this
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is preferably 90:10 to 99.7:0.3, nore preferably 95:5
to 99.7:0.3, and still nore preferably 97:3 to

99.5:0.5. In order to inprove the chemi Ca'TOﬂO%ﬁQ'KP)GOO]lSG
of the active ingredient, the total 25 content of PC

and PG in the phospholipid is preferably 95 % or nore,
and nore preferably 98% or nore. The phospholipid may
enibadlniehe, RG prasping|copiathstihRhr dnaatelPor andnitticd @at@j acid@fesidue
9 T07-0079 KP-60011SG |east one of sphi ngonyel i n,
hapinggphati 8 dylbon adinisphnd pbasiBREALY h Dt GhivieREDbr unsaturated
phosphati dyl ethyl ene glycol, phosphati dyl
fatpodgi@ta’idue havigz M6 @b 18 bybophesphol i pi ds of these
compounds, lyso-PC, and |lyso-PG in an anount of |ess
t harWhé usTipePG rahtdimdhg y faogcidtd esiduphosphedcb @i stofi®Yn the
include triglycerol, cholesterol, and the like in an

ab&veamontiined frard gegpartibalarlp Whei using Basderivbd frioxeepl-gak @cithin),
the base oil used in the fat enul sion according to
thet dhiagn lengrb aif thenfiatty acidlofi®’€ iv elyedsabiue] ai the shaih lagtisofthe &nty
oil, sesane oil, rapeseed oil, safflower oil, olive
acili®@f & so thaist moreoitabilizedrfat enklsion it eamisedd oil, rice
oil, sunflower oil, grapeseed oil, and wheat germoil,
a nm¥di preparbdiby chemighlsyethiesie n(alyiBE)at leastibrietoé | i ke. The
vegetable oil is preferably purified vegetable oil.
dipplmitosiplhysphatidyiglycesali dioledylphosihetiddgiyeeral,si on
according to this enbodi ment, the free higher fatty
dilawspylphesphatidylglyesrph dirayrisoylphasphatidytedydennt, adj uvant |
Specifically, the enmulsion stability of the fat
dlsamﬂplmﬁplﬁé@&}géwgﬂx udiimiteyiplsaylpbephatidylglzcaralor dvietl
utilizi n%the free hi %her fatty acid. The term
natufqﬂe(eoqﬂl@m G &G @avm yfattyasigd Iﬁ@ﬂléﬁ’ speedicdp he gbgtance from
carboxylic acid. term"salt of the free hlﬁg’her

th%ht K isdariyed a@é&ewé%. rAwgng these, slipelpiayipbesehat églmeroi PG
" gm IR Y TN 4RI

b S I R A SRSl 5ol SE
stas@wg@%gctzvdq%%gr%gfﬁ@% A4 ko T e

o B KRR R B Sa LFo ecry

in t?lg %Bg%?ﬂﬁﬂ%ldg g?% Y59 b %bj € ]_!P{he rgitl S3FpE! (l) Q’G%ﬁceiﬂ'% is w1th1n
above-mentioned range, the stability of the active ingredient and the emulsion stability
can be improved. If the amount of PG exceeds the above-mentioned range, the
stability of PGE1 during storage is adversely affected. The ratio of PC to PG (PC:PG)
1s preferably 90:10 to 99.7:0.3, more preferably 95:5 to 99.7:0.3, and still more
preferably 97:3 to 99.5:0.5.

In order to improve the chemical stability of the active ingredient, the total
content of PC and PG in the phospholipid is preferably 95% or more, and more
preferably 98% or more.

The phospholipid may include a phospholipid other than PC and PG (e.g., at
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The higher fatty acid is a |inear or branched

saturated or unsaturated fatty acid having 6 to 22

(preferably 12 to 20) carbon atons. Exanpl@g-gf79t RP-600118G

hi gher fatty acid 10 TO7-0079 KP-60011SG i nclude

oleic acid, stearic acid, linoleic acid, palmtic

acid, linolenic acid, and nyristic acid. Anong these,
least encofaphihgbsyplire fphogphlagdylHiositd, phsphaidyiioiygyiol,

according to this enbodi mrent has excellent stability
phophatidyli evteylérregsl patil gritosphradideinpdl gdtioylerst @bédlj tyyophohsholiptds of

emul sion may not substantially contain 5 the free
thése ghmpotiatst lys@PiCg amt lyso- P ah tin dmognt, offleseehanl Fhc @kd d) .

When the fat emul sion contains the higher fatty acid
natwrallyt-sccsalitg phosghdippdimtry afchidedriplygéret, chalestyrohcind tlot like in an

its salt is preferably 0.15 parts or less, and nore
anpuef eflapl thar03 915 parts or | ess, based on | part of

t he phospholipid. If the anbunt of the higher fatty

acid is nore than 0.15 parts based on 1 part of the
£QOS holipid, the stability of the active ingredient
Livay Bieepdase. |f the 10 anount of the higher fatty

acid is 0.015 parts or |less based on 1 part of the

phodixapipiesiod the hage eil pessk inghaifas ponlsgmadsicdiding toalnis bmbodiment
. obtained while maintaining the stability of the active
inglydyr wegptahle oitgyeh 83 saybpameil, seiaput eihrapss¢ed albeafflawer oil, olive
.contain the free higher fatty acid" wused herein neans
oily gpgtoriofecarp &8, eatignagedrodl, Fige akii synfleweronil, gerpsseed oil, and wheat

intentionally, but excludes a free higher fatty acid
gepn SH R Bedg-ehadn gberide MED 1 a8 e ke ablhe vseetabls pilds

ilé or Ih& 15 phospholipid and a free higher fatty

preferaBlymysifie yeghtahle ofni nt enti onal 1 y. Whether or not the

fat emul sion substantially does not contain free oleic

acid my be checked by the foll ow ng nethod, for

exanpl .e. eci.fically, 1 m of ethanol, 0.5 m of
L44i e §Wﬂégﬁ@¥?éand 0.5 mM of a petroleum ether are

g G P B e T L

o A P SRRl PR e
o BUEER 3 S o ST P e
fatﬁfi ddifa Rl teﬁlb“ﬁ]ééhlﬂﬁﬁér fﬁ’ﬂtﬂcﬁd" ﬁsﬁg I?lglfﬁglﬁfefg& tt(b% garboxylic acid.

croliters of the“sol utl on. I on i
¢ i i t )
THERR ABPOr R R L HEORIDSSEhER refers fo 8 phamgogutcally
[ e ' 0 syl £ yri i.d.:
acEpieblRhait . LRI R DU % Wil a6 a BELEsiut e and

alkARhOER RGall 2]tH HchPRSQEKSN sA0)dTehe el hi@ﬁ&%@f aaﬁ.t ¢he term

using an oleic acid standard solution at 1s charged
“fr&d Rich@'thity adill of fis S8 @xBAE Fb@lacid&tdr Mat forms the vegetable oil
(base oil) and the phospholipid. The free higher fatty acid or its salt included in the
fat emulsion excludes a free higher fatty acid contained in the vegetable oil (base oil)
and the phospholipid.

The higher fatty acid is a linear or branched saturated or unsaturated fatty acid

having 6 to 22 (preferably 12 to 20) carbon atoms. Examples of the higher fatty acid
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11 TO7-0079 KP-60011SG enul sion substantially does
not contain free oleic acid. Since the fat enul sion

according to this enbodi ment substantial | yyodagg9nRP-60011SG
contain PE and/or the free higher fatty acid (e.qg.,
free oleic acid), the nunber of conponents contai ned
in the fat ermul sion can be reduced. Mreover, the
indudebolbictayidoftedrid dvdd, dinbleieadidigrabmitieatide Bholbgic faUﬁt QY myristic
i mproved. 1.5. Other conmponents The fat enul sion
acElc c dmibmgghtse, vleicsacghib@adéfemble. may i ncl ude an
i sotoni zing agent (e.g., glycerol, glucose, and
sodiSimmech¢ fat obe)sjonaarcandingowithiavinboéingent hasewelxing s@biligy of
and its 10 salts, benzoic acid, citric acid and its
actied ingredginbartdydrmylslion xipbilitg ohefat einblstonl thyydnevsybainiiiie contain
al pha-tocopherol, and D-sorbitol), and a PH adj usting
theafyjemitighgrdatty acid oditsisalinedr, drdeddeic hyidy. o cWhen the facdnaylsiand
phosphate), if necessary. 1.6. Production method 15 A
copfeink d log qxrf%tdsummh gr #s pitotheagicantofthe highenfattyiaond or its salt is
according to one enbodinment of the invention includes
prajeraplaiQ. }gjpaatsmﬂesemndsn@n pueserablysD. pHopastsair ilges chasechant 1 part of
i ncl udes phosphati dyl choline (PC) and
th@dﬂ@élﬁhﬂﬂ@i(gyllﬁthﬁ@@%%mt oftly highefattiiarid iomoROthan §. 5@arts based
éPC PG being 85:15 to 99.7:0.3, preferably 90:10 to
ondgart: o thye Ph?@g@lw%ftbﬁr sahility @fshaaatiye degrediontanaydrtresse.| | If the
nore preferably 97:3 to 99.5:0.5. SpeC|f|caII1y t he
ampypt of thehigha; fafﬁy pgdd py QALY partsy lessibpssdfap hparkof the phospholipid,
rostaglandln ctlve ingredient), the phospholipid
eXJ(% ﬁ%ﬂ%liuf PR aBiGonean darhiane] whilegingginiag thastabiliy giche active
xed into the base oil or water. After

ingp; en ¢ viatemsnt “sypstaniially dogs Bet coptaimibe fiss digdier fagigyacid”
s Gisps bo o st Do RS pel deed Reriggaily bht exshudes
2 58 i}@ﬁ%‘fﬁxamtr{‘rédtgce%%%eac;rﬁposg&e i edsplabi orf (base oil) or the
ok n BB ighfr pld e tﬁgtﬁ”@ﬁi%w Gt GRE he

o et Sy SRS ARG W s et BRE B ESt hhS Hriaind
magfbe\éfﬁéc%dbgﬂfeﬁé%p{% né@%&‘ %H{p%ed using the The

onogeni ze vvat er emul sion.

fat spamisgn A¢6PLHL, 6.9 rﬁlﬁ‘ﬁﬁleﬁgﬁ QleF5RE 0S50 of a petroleum

ether are added to 1 ml of the fat emulsion. The mixture is then stirred.  After
centrifuging the mixture, the supernatant liquid is collected. The solvent is then
evaporated using nitrogen. The resulting oil phase component is dissolved in a
chloroform-methanol mixed solvent in an amount of 10% (w/v). The bottom of a
silica gel thin-layer plate is charged with 2 microliters of the solution. The solution is
developed using a developing solvent (chloroform:methanol:water=65:25:4), followed
by drying. After spraying 50% (w/w) sulfuric acid, the solution is heated at about
120°C for 30 minutes. When coloration is not observed in the spot area detected using

an oleic acid standard solution that is charged similarly, it is determined that the fat

11
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t hus be produced. PC and PG nmay be added separately or
si mul taneously. PG obtained by 5 partially converting

PC into PG by an enzyne reacti on maybe usegg:. }

phosphol i pid obtai ned by addi ng an unpur ?g?eog%#ggl?gto“SG

or a purified product that contains PG or PC so that
the ratio of PCto PG (PC.PG is 85:15 to 99.7:0.3 in
entulgopsiibsfahg &ty Qiks PEOERESN Hlee ofic &id.PG may be used.

When using PC derived fromegg yolk, PCin egg yolk

may Siece thO i efuBibr AtberdRfg Yhis Rndodiniet BEREhtANy §6s not

make egg yolk liquid so that the ratio of PC 10 to PG
cofiR(@ FGhnd/sr 86 fikb highe PRy a0id3e. gl HRR dldie aginSRhalmiiréfi n

the egg yolk liquid may be purified and used.
codidndnty@mtanahinake fat sinaidn arbe réduces ot Midkebiveg tiRGEMility of

and a pH adjusting agent nmay be added to the fat
theeatilvs imprediet eadlba further ithprevedrbodi ment f or conveni ence

of production. The resulting fat emul sion may be

filtered or heated (e.g., 15 high-tenperature heat

treatnent). The method of producing a prostaglandin
1.5. at Gsherlcomponamsordi ng to this enbodi nent nmay further

i nclude adjusting the pH of the fat emulsion to

pr eflde daslepnudsiomacchrding tosthsreaflexdiobnt raySintlad6abisotonizing agent

the pH of the fat enul sion according to this
(c-gorBlydenob glucose, lad sodimaehlprideh anentibxilon (sgabsdoittiy acidynd its

decrease. If the pH of the fat 20 enmulsion is nore
saltsh benzpic acktk ciriabeifl iang itp paltshdibatyiliydeoyagiseldi ent may
_decrease. ~The nethod of producing a prostaglandin fat
dibafihgdrerytaleens, diphg-tecypheros and dhstbiielhtandayPH adiustag agent

i ncl yde placing the fat enul sion of which the pH has
(e-petndium Aydwxidy. hysirachiericzaqiéy and phpsnhpgghtif sensssanher , and

subjecting the fat enulsion to a high-tenperature

heat treatnment at a specific tenperature for a

Spe if‘iC‘ eri%g of time. 25 The fat enul sion can be
L6st e Fradustion B§thofe hi gh-t enperat ure heat treat ment

o B ROk SEaTR b BB e BSuh e nea
enbb AP B0k TR e S S G0
AT T A SR R e ———
o SRS BE 4, bR 153 PB4 30 sy
05 Sgsh 8. SRR A LSV, Spl
emulsion is prepared by emulsifying a prostaglandin (active ingredient), the
phospholipid (emulsifying agent), base oil, and water.

PC and PG may be mixed into the base oil or water.  After homogenizing the
mixture, water or the base oil may be added to the mixture to prepare an emulsion. Tt
is preferable to homogenize PC and PG in the base oil.

For example, the phospholipid (PC and PQ), the prostaglandin (c.g., PGE1),
additives (e.g., glycerol), and the like are mixed into a specific amount of base oil (e.g.,

soybean oil), and the mixture is homogenized using a homogenizer. After the addition

12
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5 one mnute. The conditions of 127C for one m nute
correspond to a FO value of about 9 to 10 that is an
exanpl e of mcroorganismkilling heating q@q@g@

The fat emnul sion obtained by the above-nention QQEP6OOHSC}
producti on process exhibits excellent enuIS|on

stability and excellent active ingredient

of b Rp&Qsfi@gthailoPvateh,ahé hitkMre is 'ﬁ@ﬁlogé’iﬁm L%mgt th& hbAbgenizer to
enmul si on that has been subjected to

obfiDilr biEFPeaRE Bmalshaat THR fht' @RLINBA thaﬁﬁng\ tPhRSErAs Bkt tan

residual rate of 70% or nore, preferably 80% or nore,
ﬂn@q@Iﬁahge@referably 85 %or nore, with respect to the
fat enmul sion that is not subjected to the

hi glpC SidTFEs alaybe afeat sephradlyBidimukaneousty 2bPGichadih@iby
nmet hod and enul si fying agent 15 A net hod of

pasiaflb codvertitgy BC pito PGAGY @nelizgmleatactiot nsdyaiz @6€.0r Aiphdsphelipid
one enbodi nent of the invention includes using a

obfahred pyekiinidntunpirifiabpradidalor a pafifiBCpioauftGhat(BataeoP®br PC
85:15 to 99.7:0.3 and substantially does not contain
so Bfat the ratid of P@ mPGi(BC:PGhaB5i16ab 0049, R inpthe puagtainadipro&ss of
an active ingredient. An emnulsifying agent according
PCt@ Réhmag bbaskidre 'Wheaf vdifePCraieandd omicgg yokkd PCdn egg yolk may be
prostagl andin fat enul sion, the 20 enul sifying agent
conwected dito §Gabypdrosziioieirgdction hatmakasggyalkiigoidab tRE thoraBG of PC
(PC.PG of 85:15 to 99.7:0.3 and substantially does
to PGt(PCdiDas A5 PEfo PXAad. e sTheh theiplmsaholippdid thiefegg polkdgmint may
i ncl ude the above-nentioned highly purified egg-yol k
be pexifiechind ushédt contains PC and PG in the
above-nentioned ratio. 25 1.8. Application and
pr opdditivessshrig @ stabdizentandsnpriziog agev.oamdi apH adjustinigsagent
enbodi nent i ncludes the phospholipid that includes
may g aaded fodhe fah smpkseon seyrdinedophis spihadinppl firgenyestiencPof
and has a ratio of 14 T07-0079 KP-60011SG PC to PG
Pm@p@i%) The repylting febermyuisipngnay ba filkered anhgatad(edt, t he
ctive ingredient (prostaglandin) can be inproved
PPECTHEIFAPEA HEMEHe enul sion stability even if the

apemion subaan LY e he cetualle e
e B S s AT o et 4
GBI AN AT B
bR b s, o e
emgfg%dls gr}r%?% fhpg Zf%lel e:?ﬁlg/' Pf ntéﬂ% 1Qee1rngfc’e 1ent may%ecrea eU| €,

The method of producing a prostaglandin fat emulsion according to this
embodiment may further include placing the fat emulsion of which the pH has been
adjusted to 4 to 7 in an airtight container, and subjecting the fat emulsion to a
high-temperature heat treatment at a specific temperature for a specific period of time.
The fat emulsion can be sterilized by the high-temperature heat treatment while

suppressing decomposition of the active ingredient (prostaglandin). The

high-temperature heat treatment is preferably a high-pressure steam thermal sterilization
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container is charged with the fat emul sion. The fat
emul sion may then be subjected to 10 a
hi gh-tenperature heat treatnment or the |ik®7-00v® KP-60011SG
average dianmeter of the fat enulsion according to this
enbodi nent is preferably 300 nmor |ess, and nore
preferably 150 to 250 nm |f the average dianeter is
trekEmae or & bpay Sdmamtediliratientutaient. syst em of the fat
ermul si on may becone unstable. If the average di aneter
i s shhelhigh-ptekame 4t68nnimrnkhgerilitadon tremammiud tht ispray itiermal
the 15 inflammation site (particularly the peripheral
stevidigstédn tream@entwad prefavablyraariep hagasl 10 de ¢4@asfes 0\5he F0trhigutes.
fat emulsion is admnistered intravenously. As a
For esamle, thébighgiresserastsinnheartrgatenchi may be nsmiefl ioai &nit27°C for
physi ol ogi cal activities after adm nistration. The fat
one mihstie onThe canditiong of 279 &r endomhiute norrgspeficroabFyvaheesof about
an average dianeter of 300 nmor |ess, the
9 tprl@dhagd amelampls opmafresrgioliym Ri3kag heatthgtdoadifiats. enul si on
20 preferably has a PCElI residual rate after storage
at e tateomusive nbidingd byfth7@%vermentiosed prodadtemaisbees8 0hibits
or nore, and nore preferably 85% or nore. The fat
exealgnissrapision stabilip ryd precsllentmetve mghealiaic (prestdglamdin)ouatiility.
rate after storage at 20C for two nonths of 70% or
Foprprasuplerthe &t apsi@olsidias eeresubiastedriortiec highftemnpdshyreagy
or nore. The fat emnulsion preferably has a
trepfimst Byl aprgbtagipndipgesi¢nahrate af @ %Afor sore hselargblya30% or gre,
one 25 year of 80%or nore, preferably-85% or nore,
angy MPreBcEerahle fa veadn Horgowath respagtdo therfat rawlsion lahds v subjected
&g;.storage test at 40C for seven days is a test for
to the nghstermgratyre heptdrgimetm st orage stability of the fat
emul sion (see JP-A-4-338333, for exanple). The 15
TO7-0079 KP-60011 SG storage test at 20C for two

Skl b 5 e, o0, 1 101

S e ERat pESEE g e 7S cmelion w SRR Rl
I UL OB S R oo
PRo) PP 335080 73 e R DR G Elh PR R st
o B RO 8 P
to &%Erﬁtié(ﬂﬁlﬂeﬁtrbftt in(réﬁtio%g‘lg‘ hla%r 2 ?@s&%‘éﬁ?ﬁ%ﬁ%ﬁ(ﬁéﬂoﬁt 311?28

Int particle size stribu n obu

emg}%oﬂ%ﬁfigerhggnti iﬂcﬂlﬁﬁég i ro}?g{fﬁgiﬁ#cﬂﬂat hak AG&id b & P(]}REC{POG) of

( contain at enmul st on accordi
8518it§ 96 ML Mbs AN A1 AR B cAffn PE.  Examples of such an

emulsifying agent include the above-mentioned highly purified egg-yolk lecithin that

contains PC and PG in the above-mentioned ratio.

1.8.  Apphcation and properties
Since the fat emulsion according to this embodiment includes the phospholipid

that includes phosphatidylcholine (PC) and phosphatidyiglycerol (PG) and has a ratio of
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uniformparticle dianmeter |ike a conventional art, the
medicine is efficiently accunulated in the |esion

site. Therefore, the fat enul sion exhibitspamo79 KP-600118G
excellent efficiency even if the anmount of -
adm nistration is small. The PGEl residual rate (% in
the fat enmul sion after storage is cal cul ated by the
P(® FGI(PORRN 9 8306€5 99.010.3, Hhe hatsitd sMhé heivB@ndediont ent
in the fat emul sion imedi ately after the
(plosgplahéinp eaclicLifveprovedt whileaptineiiing fk dondsiBEhbLiONERMLIf the fat
in the fat enmul sion after storage was quantitated by
entulgiim pisfaotishndees nbogednchic b fiesdEtogacd lych(asBld acidheSince the
details of the nmethod of quantitating the PGElI content
fati amuti$ien hedprding tosthsrentihod Rt sabstant @ily doed wot tcbgta@d®ERhES
described later. 20 PCEl residual rate (PGEl content
stapgity ohtheattienmpsdent giiosaglatdin)age bt fREEL imprivedt (g)
in fat emulsion imrediately after high-tenperature
heafThe fgammision ac¢otdifg (olthis2Bntndamedasage dsod for Thieaeabus
emul sion according to this enbodinent is preferably
injeetivinni dn eiechse,aftgr adjusting tbe pH ofdhmfat emulsien dbivamedaaccording to
human by a parenteral administration route. It is 16
thiyembodingnk pn ggHghtSGntainsr suqbrasfagraaipiude, atval, driaepreflied syringe
enmul si on be adm nistered by intravenous injection
CORtpRET \¢haiged withahefibemulgicnp {Thicdattdnonyion Eay tesudrepiubjected to
the fat enul sion according to this enbodi nent that
ahéﬁihftempﬁéat@?befttéfe%@eqw{ﬁ@gﬂ@rm/ n of the prostaglandin
may _be adm nistered by intravenous injection either
di r d8¢ pyerage dipmgter pithg datemudson according & thisf aabagiment is
olution. 2. Exanples The invention is further )
pr %@‘&Wi?‘ﬁg dnhed I8t B‘?fP Raye Ryefceabhbbdto 250t ¢ Kike avseage diameter

T S, o S A o BB e,
TN AL BTN W R L
inf%l?%?#ig%fssgg fegz‘txﬁ#ggrﬁél{hg Qtalgghefrz?ltves s%ﬁr{n%} \%Qll)\/\gfsmg:?‘gpsh%tggsd
decreases when the fat emulsion is administered intravenously. As a result, the fat
emulsion may exhibit insufficient physiological activities after administration.

The fat emulsion according to this embodiment preferably has an average
diameter of 300 nm or less, the prostaglandin is preferably PGE1, and the fat emulsion
preferably has a PGE! residual rate after storage at 40°C for seven days of 70% or more,
preferably 80% or more, and more preferably 85% or more. The fat emulsion
preferably has a prostaglandin E1 residual rate after storage at 20°C for two months of
70% or more, preferably 80% or more, and more preferably 85% or more. The fat
emulsion preferably has a prostaglandin E1 residual rate after storage at 5°C for one
year of 80% or more, preferably 85% or more, and more preferably 90% or more. In
the invention, the storage test at 40°C for seven days is a test for evaluating the

long-term storage stability of the fat emulsion (see JP-A-4-338333, for example). The
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15 2.1.1. PGE1l content The fat enul sion was pretreated
usi ng an SEP- PAKC18 cartridge (manufactured by
Waters), and the PGE1l content in the fat qwlogvgq{p@gousg
quantitated by HPLC using a post-columm nethod.
operational conditions were as follows. Detector:
ul travi ol et absorptioneter (neasurenent wavel engt h:

sto2a® terat 2(2Q foptwimon®is ivdlReyos vallAingdhSionk ta@nPfbrage
(inner diameter: 4 mm length: 15cm  Col um

stab ity of it datemuldion teddedindbthiseenifvds@ent Yk FOH@]iddline QIA for
phosphate buffer-acetonitrile mxture (3:1) (pH 6.3)

exdthplg).r at e of nobile phase: | m/mn (Post-col um
reaction conditions) 25 Reaction liquid: 1 noll
pot Sawieuln fay cinokictexcsatlinzitorhis Bmbudiirheinclides fik/phibspholipid
Reaction coil: Teflon (trade nane) tube (inner

thatlirehekee PC sald i arl msnmmtid efBE o PENECPA0of 865715T10H900F 3, the
KP-60011SG m) Reaction tenperature: about 60C 2.1.2.

fat Aveilagrehadi cansdieat stabilifyadt RFBb(Acaee Meldikeniveitiage making it
di anmeter of the fat gl obules contained in the fat

negensarg foolimitaher pédit vesedded tonte fiat ehbidIS os ienease te average
particle size distribution nmeasurenent device

diagneterof et far gldbilys @mtdinethinCowfat emplsiang o cauing a3variation in the
Detection of PE in fat emulsion 10 1 m of ethanol,

panticks sife distriitéantafithefah globulen doaidedrin b fat opeflsiot.eSince the fat
ether were added to 1 ml of the fat enul sion. The

glohiles gprtaingd in the fatsmulsieniaccpfdieg toghistambfodipneny havehesmall and
m xture, the supernatant |iquid was collected. The

unidgymy papticl elpmaterrikevegopr entional ast ithrgmedicine dreefficiphdy
resul tj ng{ oi | . phase conponent was djssolved in a

ACCUAUS RS lélr h@ Ifsionaitel  istelgrs éhe/dahemplsioarexhibis an extellems

. bottom of a 15 silica gel thin-layer plate
eff\gkh? %ﬁ Hl%rwnz %@F@F?@@’r@sﬁ\a the sol ution. The

SOl JIILE? g&gllwas d ot 8? ESI n%ngl@?%/ E e?gé?qggg\ig laz\{lgglated by the
R R B e

afte\ﬁﬁe high- | grhgérlat%{]e Neat treﬁ}negtbﬁc’n "the gGﬁEq ctC)Qt%ntS in the %t emulsion after
storage was quantitated by high performance liquid chromatography (HPLC). The
details of the method of quantitating the PGE1 content in the fat emulsion by HPLC are

given in the examples described later.

PGE1 residual rate (%) =
(PGE] content (g) in fat emulsion after storage / PGEI content (g) in fat emulsion

immediately after high-temperature heat treatment) x 100 gy

1.9.  Dosage form
The fat emulsion according to this embodiment is preferably administered to a

human or a mammal other than a human by a parenteral administration route. It is
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detected using a PE standard solution that was charged
simlarly, it was determ ned that 20 the fat enul sion
substantially did not contain PE. '71509 Q08

of soybean oil (base oil), 8.82 g of egg yol kK %%gfh 3G
"PC-98N' (manufactured by Q P. Corporation,

phosphati dyl choline purity: 98.8 % PE was not

mdte pREEE8le ivat kS BHAVRIONBR ISR RAGSARRAVRLES B Fctlon
detecti on nethod) (phospholipid), and 0.18 g o

(indivaalghir@yenpioER R dctivho! WeoeeRdm dﬁlﬁ&ﬁ@f@%ﬁﬂ!ﬁ& R%oPdily to this

Corporation) were dispersed an hormgenl zed using a
endbOIIIENK Biat coNftdigs 0.2he 160 dHi¢roprinfmBofahdProdfaglah@in may be
TO7-0079 KP-60011SG prostaglandin E1, water for
adiniji@efet OF mtfavwhdnﬁshnjb&n%elﬂle@ﬁlr@@m@ftéﬁbﬁﬂg gliy@Eihiohn
(specified in the Japanese Pharnacopoei a) was
infdsiss ebluesh.was added to the m xture to obtain 500 g of
a coarse enulsified Iiquid. The coarse enulsified
liquid was caused to pass through a Manton-Gaulin
honogeni zer (manufactured by APV) fifteen tinmes at a 5
2. pr eExameplesf 600 kgf/cnR to obtain a fat emul sion of
Exanple 1 (average particle dianmeter: 193 nmand 213
nm The reveatier adertpardeiaibed delwetivewapdf thaeflat Noobihlaethe
contained in the fat emul si on was neasured, and the
inve@iin sowt bmited o thhdoatingewdsplon was quantitated. The
PGE | content in the fat enulsion (the PGEl content in
the fat enmulsion 10 inmedi ately after preparation) is
shown in Tables 1 and 2, and the average particle
2.1di atalaatiof methedf at gl obul es contained in the fat
emul sion (the average particle diameter of the fat
gl oE)fuﬂTé§X@I@ﬁ]le&| the HGEA content iatthe fal Egiulsion Wwategliaatiwtegd by the
after preparation) is shown in Tables 3 and 4. The
foltoxying mgtheds andiie ar/f:qag%iif@aletqﬁpw@rfa@glﬂwm eondaingd indhe fat
havi ng a pore dianmeter .15 of 0.45 microneters. The pH
cmy lqrh\ganrg§aSgWg|t§|tbf,%,fqﬂé)gvl@g]gwth@éf usted to 5.0, 5.5 (two
or 6.0 using a sodi um hydroxi de aqueous
2ls]on§p%§r?°n5&flf er pipetting the fat enulsion into a 2

e fat enuls on was ed to a spra
henfHara Ctplsien oo el nhansEp PAKC s Cartiags (Rnttictured
h-t enper ne at 110C for :
by Wt 600 Rt %0;92%3 Hb{heﬁ%t ShitipEver Aendrubuf G using a
O%%_ (€=} |ﬁlthe r¥u 1 dhe re5|3¢)ﬁ 20 rate of
pogeinThmeihod eéﬂRﬁ% S PSSP 8F S heat i ng)
ver a artic ter of
DB BribRl e Rietd ?ﬁlsawrw%ﬁ S
Cofti: %ggldecylsﬂylated silica gel (inner diameter: 4 mm, length: 15cm)
Column temperature: about 60°C
Mobile phase: 1/150 mol/l phosphate buffer-acetonitrile mixture (3:1) (pH: 6.3)
Flow rate of mobile phase: 1 ml/min
(Post-column reaction conditions)
Reaction liquid: 1 mol/l potassium hydroxide solution

Flow rate: (.5 ml/min

Reaction coil: Teflon (trade name) tube (inner diameter: about 0.5 mm, length: about 10
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particle dianmeter of the fat gl obules contained in the
fat emul sion inmmedi ately after heating) was neasured.
The results are shown in Tables 1 to 4. Thg t®sodkpleooiisG
rate of PGEL in the fat enul sion imedi ately after
heati ng was 25 cal cul ated by quantitating the PGEl
content in the fat enmulsion imediately after the
mhi gh-tenperature heat treatnent according to the
above-descri bed PCGEI content quantitating nethod, and
Readfigieaipengirthdoneé0°c (% of the PGEI content in the
fat 19 T07-0079 KP-60011 SG enulsion imedi ately
after the high-tenperature heat treatnment to the PCEl
content in the fat emulsion inmedi ately after
2.2 e parkaige dinmetéreofanpiibiaulsubj ected to the
hi gh-tenperature heat treatnent was stored at 40C for
sev dhedayage dfineter op e fhigelbhdearmedited inhke REELuBN ol
in the fat enmul sion after 5 storage at 40C for seven
maisyrsd weing g dAHPILLUES @t midibe preislctiizd distaibetiaf mEXdulendnt tHbece
fat emul sion after storage at 40C for seven days was
(mombfactheddy Brakeen dlouttbre IreX)pr essi on (1). The average
particle dianmeter of the fat gl obules contained in the
fat enmul sion after storage at 40C for seven days was
al so neasured. The results are shown in Tables 1 to 4.
2.17% \Wetection oflBEae fasdmuksigathe fat enul si on of Exanple 1.
10 Exanples 1, 2, and 4 to 6 and Conparative Exanpl es
2, 3 mkofetenph@iscal ef dindyl etbenind0.Ghervfapetrpldumagher were
ad usted to 5.0, Exanples 1, 2, 4, 7, 9, 10, and 12
o Iashefzhafat emusiemp | The mixtue was ghenatitred. | Afiereentrifuging
the results when the vaas adjusted to 5.5, and
thepixir e supegnatant hamdam cpllecind Chaysalvant wes theaeptposated
and 5 indicate the results when the pH was adjusted
using ngragep s e hereesnligg o1l phase)component wasalgsplvedingo 12 and
arative Exanples 1 to 7, the anount of

Chleéfrnfrgw gfﬂé‘&ﬁnsymmﬂdtspbppﬁ lﬁg'mtaﬁémah%m &Y/ oEb%B‘PtFO(Sﬁi afa
sﬂi%e.%% tﬁ%'ﬂés«%riiét% wigh ezt it BY miEibli e at s spying s sjhe solution
wa Aeieis E%a%x%eat SRt sbBins Gubeprrm oL BTG g Va0
folﬁow.ba e A1: gpar%szgé“ﬁ AR eE e s%nﬁﬁﬁgﬁéﬂmed a

abcgggﬂﬁ ﬁbs feélCmJth %Vheh SRR vtvgsalgot topyserv iR tﬁe spot area

detected using a PE standard solution that was charged similarly, it was determined that

the fat emulsion substantially did not contain PE.

2.2. Example 1

50 g of soybean oil (base oil), 8.82 g of egg-yolk lecithin “PC-98N”
(manufactured by Q.P. Corporation, phosphatidylcholine purity: 98.8 %, PE was not
detected by the above-mentioned phospholipid PE detection method) (phospholipid),
and 0.18 g of dipalmitoylphosphatidylglycerol (manufactured by NOF Corporation)

were dispersed and homogenized using a homomixer. After the addition of 3.5 mg of
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"PC-98N' was changed to 8.55 g and the anount of

di pal m t oyl phosphati dyl gl ycerol 25 was changed to 0.45

g. The pH of the fat emul sion was adj uste C Oy Qr

5 5 using dilute hydrochloric acid. The S doPkPisnot1so

of Exanple 2, Exanples 3 to 12, and Conparative

Exanpl es 20 TO07-0079 KP-60011SG | to 7 described
pro®eQindiSEE, Wat) ﬁ)?'irggctfo‘ﬂ ih Ridl Bnos g@%@%&%ﬁ@?ﬁ%ﬂn

treatnment and stor at 40C for séven days In

(sRRMRATR ARYapatest PhiRRIDRIa) wal lifssbRel duabddaats glféfmfx%e to

in each fat enul sion and the average particle aneter

ob®fin 50® g bk crfbatheRifeaNtigaide Q“Herﬂ:oaﬁ@Efi‘lufsﬁ’iedqm&ktf%t%gc%lsed to

were neasured. The results are shown in Tables |

pabfth¥igh 2 MAdtosl€ta85h B8mbBeding (hahu LMt I%W\P"f’) ExaqPlifes at a
2. 2.4. Exanple 3 (Reference Exanpl e) fat” emul si on
pré&buled 600 Rz Hcrh BoIbAAR a Bl duhiG4i6n OF BRBHSIE 1 (¥ FagiVarti@s
obtained 1n the same manner as in Exanple 1, except
didrhaér: 1 DB n@EdIPl 3 @im)e g Thy ab&agﬁﬁrﬁae RidnteterRE1IRSM gM0BSles
changed to 7.65 g, 1.35 g of PG prepared by subjecting
com@inebtiaihedsak daiyulsiphlfak Yicagurad 2ad ghe/PGK 1 phgsiiia ihddfableth@lsion
a phospholipase D treatnent in the presence of
waglguestitaded.( herei nafter referred to as "egg yol k-deri ved
PG') was used instead of
di paheiPGE qinesp ivathe datlegiutden ¢he PaRd dohi@nt in the fat emulsion
hi gh-tenperature heat treatnent conditions were
imofediagyl after pt@pacatamdl isathewniin Thikles Ragd P dindghé heeriget payticle
acid residues in the egg 15 yolk derived PQ fatty acid
dianegerchi¢lse faggiohyled Gomtainbdin tht darenadsion (theavdrage [Bndle diacheter
fatty acid residues having 18 carbon atons accounted
of therfaggiobuighennpaihask intthefat amulsaminsnahatelys ftedprepareton)ds shown
~ 6.0 using a sodi um hydroxi de aqueous sol ution. PE was
lnﬁﬁlesﬁm@g‘bt ed in the fat enul sion of Exanple 3. The
fat emul sion of Exanple 3 had an active ingredient
( PGHEDY fatesiudsion waafiicied shrangh e mpmbransfiltes Saying alpoveediameter
t han those of the 20 fat enul sjions of Exanples 8 and
of §.45 aaigromebas | BhepH of Bie fakemylsion wasdhesrasiusted tp 5:Q; 5.5 (two
consi dered that an increase in the anount of PG
satgpiGely Ot uging asediuphlydsexide pqucpugsolyfign.  Aliqrpipetting the fat
i ngr edi en fter heatjng. 2.5. Exanple 4 25 A fat
cmfficintsiz ol ERRHS ﬁwzfaf( APuriegevas 3RRIPEE (ot SRy themaloi
in the sa manner a

st R R Ug-gBH- O WG g el KO ApGive minutes
Afrtseg gc?engr?%@:ﬁ lﬁ'&lpgrq? H{%Eeﬁfg%aﬁl g%ﬁ rogi’pg{lﬂl %l’ileotra]it t\algglsi%%j (tlfl%trgs?dual
rate of PGE1 in the fat emulsion immediately after heating) was calculated, and the
average particle diameter of the fat globules contained in the fat emulsion (the average
particle diameter of the fat globules contained in the fat emulsion immediately after
heating) was measured. The results are shown in Tables 1 to 4.

The residual rate of PGE1 in the fat emulsion inumediately after heating was
calculated by quantitating the PGE1 content in the fat emulsion immediately after the
high-temperature heat treatment according to the above-described PGE1 content

quantitating method, and calculating the ratio (%) of the PGE1 content in the fat
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21 TO7-0079 KP-60011SG acid, or adjusted to 5.5 using

a sodi um hydroxi de aqueous solution. PE was not

detected in the fat enul sion of Exanple 4. 10279 KP-60011SG
Exanple 5 5 A fat emul sion of Exanple 5 (average

particle dianmeter: 210 nm was obtained in the sane
manner as in Exanple 1, except that 1.2 g of oleic

enaddion WAsiediadi@Boafted thidiggh soyheanrdidat trdifeittodie POEI content in
resulting fat emul sion was 5.0. PE was not detected in

thd fae cinalsicanirsddimelgfafibxpeparatibn. 10 2. 7. Exanple 6 A fat
emul sion of Exanple 6 (average particle dianeter: 230
nm Thesoglladubidted ta theteaglh-aemparmreicanSedtmeitaayBi@ed at 40°C
except that 1.2 g of oleic acid was added to the

forseybredaysoi Aftel hperpihg it atdpeld, die RGB1 soraent\ia sheafd] ¢ifilsidn after
to 5.0 using dilute hydrochloric acid. PE was not

staglggeent HOU Tom sevem dags wasglaitivatedf Theampileal Gate b5 PEES. in the fat
Exanple 7 A fat enul sion of Exanple 7 (average

enpidsion after sthirageett d0°C R 8evan)dagmsvas balanlaed basad dothe sepression (1).
manner as in Exanple 3, except that the anmount of

The gyerpgd partieleididmeter ofPiT: §8 Blobwies coftaingé i tho f8. eBRilgjon tfter
anmount of egg yol k-derived PG was changed to 20 0. 18

stogageaa d0thtor lspin-dagnpes alsomeahived. t Freatenmistare ghookint indiables 1
were changed to 110C and five mnutes. The pH of the

to #at PBms sivbdetopied mdheéat eoudseorpoExasipg 1di | ut e
hydrochloric acid, or adjusted to 6.0 using a sodium
hy dEBRINGES d g 2eand<t tod and; Carmpwma@iaﬁmles 24@; anst @ihdiqate the
the fat enul sion_of Example 7. nple 8 A fat

resglis e hegrH Eﬂ&ﬂiw&te%tq e‘?’éﬁj@l?ﬁalf tZ &4 [ 9dﬂ%,rf:@tielr2 anq‘!97
nn) was obtained in the same nmanner. as i n Exanp 3,
Cogaragiitve E¥ampiead ta Hv@rﬂndaf indisateybs resplescyvhen the pIzI bs adJusted to

TO7 079 KP-600Q1 "PC-98N' was changed to 8.91
gﬁ%‘nﬁlﬁ%bﬁ% % agd Lygti-amanardiyg Bsamles o rﬁg@elcatedhe

reSBLf% R Bﬁ’ﬁ A H%fgfifogéb (6 debles 4o ?gjn e was not
det 0] gz(ijm;l)lgs 1£ and Egllillll:)zslragve ﬁxanl%l%m to 7, the amount of PC was
calculated by multiplying the amount of phospholipid (egg-yolk lecithin) by the purity
(0.988=98.8%) of PC.
In Tables 1 and 2, “oleic acid (parts by mass)” indicates the content (parts by

mass) of oleic acid with respect to 1 part by mass of the phospholipid.

2.3. Example 2

A fat emulsion of Example 2 (average particle diameter: 222 nm) was obtained
in the same manner as in Example 1, except that the amount of egg-yolk lecithin
“PC-98N” was changed to 8.55 g and the amount of dipalmitoylphosphatidylglycerol
was changed to 0.45 g.  The pH of the fat emulsion was adjusted to 5.0 or 5.5 using
dilute hydrochloric acid.

The fat emulsions of Example 2, Examples 3 to 12, and Comparative Examples
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5 2.10. Exanmple 9 A fat enul sion of Exanple 9 (average
particle dianeter: 217 nn) was obtained in the sane
manner as in Exanple 8, except that 0.12 g of oleic

acid was added to the soybean oil. The PHTO7.0079_KRI60011SG
emul sion was adjusted to 5.5 using a sodi um hydr oXi de
‘aqueous solution. PE was not detected in the fat

emul sion of Exanple 9. 10 2.11. Exanple 10 A fat

1goni7| debaribed latncaiens|subjected &y thedigh-frmmeratice hattdrmatroent and stored

2& was obtained in the same manner as in
ab4@ Efor savgn mamah@me BIRORGT RS %Bxamﬂsult hilhe rﬁ%ﬁbw of PGE1
vvas changed to 955 and t he_anount _of

rPsion s HasoevemgR gaTolSiagotr pGbe ot g??@lwgmed in
f I dj usted to 5.
ns%%a Fanovecs nedoep i8¢ fropltpup syt fubfesd o, P was
. 10.p2 12, ,Exanple 11 A fat
ngﬂﬁtftgqtgcﬂmgtﬁac%igzﬁlh%mﬂf%ﬁ 5§e ggP t |ecl e di aﬁeter: 195

nn) was obtained 20 in the sane manner as in Exanple
except that the anmount of egg-yolk lecithin

o gglgg éln 973 g and the anount of egg
on k erlved(% angled to 0.027 g. The pH of the

fat e ShRIINRSE E&Eﬂn&tﬂ& 8 Qabea, Eﬂuﬁ@é BidnR et CEIOU was obtained
hydr oxi de aqueous sol uthon % was not detecte

ih e Japle 19MHes hoih Manipla lpdxeefithatShe1@aobdief cgngbmgeclthin
particle diameter of the fat enul sion of Exanple 11
‘P98 ees elisnged toeAés ggl BY g2 Pébpraparbd by mpbjedtingPC obtained by
considered that the thermal stability of the fat

mwifyiog an eag-ypikanhespholipid teasphasphkalipase P dregtonant &xthepresence of
However, separation of the oi] phase was not observed

alyrerel{béisk sefRpregito pp ceggorqlirderniyrg RaDars wedinstead o8
7-007 P- 60, Ex
cﬁa@ﬂ% SiRebetagd dyaoh Mﬁ%&%ﬁ%@%‘m hegl BoRPEEicgfltions
et gilact ﬁ%f"%%?ﬂ%?&% e S T
RIEEHOLI Pkt Pada BORSRRSLIARSE chhbh SRR olad 18 356, an

pr esence 0 cero erel n ter

fa&?)é@i@%@sﬂ@és'h\éeﬁﬁ R@ @B&&mﬁ@%ﬁﬁ&@aﬁ $%. The pH of the fat
di pal m t oyl phosphati dyl gl ycerol, and the

dhgbiohevmeriisted @o Bdatsitg aamdmﬂulyamﬂictaqam sefitien. PE was not
changed to 127C and one minute. Regarding the fatty

dateaded insthel fit emmisidrhef Example 3.  The fat emulsion of Example 3 had an
active ingredient (PGE1) residual rate immediately after heating lower than those of the
fat emulsions of Examples 8 and 11 described later, for example, Therefore, it is
considered that an increase in the amount of PG adversely affects the stability of the

active ingredient after heating,

2.5. Example 4

A fat emulsion of Example 4 (average particle diameter: 226 nm) was obtained
in the same manner as in Example 1, except that 0.6 g of oleic acid was added to the

soybean oil. The pH of the fat emulsion was adjusted to 5.0 using dilute hydrochloric
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soybean-derived PQ fatty acid residues having 16
carbon atons accounted for 14% and 10 fatty acid
resi dues having 18 carbon atons account ed1heroo?8%pHo611sG
pH of the fat enulsion was adjusted to 5.5 using
di lute hydrochloric acid. PE was not detected in the
fat emul sion of Exanple 12. 2.14. Conparative Exanple
acill, dbadfudtad todhishen sediufadidesadd MpchdmltRnl PEMRLaER
particle diameter: 214 nm was obtained in the sane
dereared én tiRai dmxiofipl ExAnplexcept that the anount of
egg-yolk lecithin "PC98N' was changed to 9.0 g and
t he amount of di pal m t oyl phosphati dyl gl ycerol was
changed to 0 g. The pH of the fat enul sion was
2.6ad] Bxhagld® 5.5 using a sodi um hydroxi de aqueous
solution. PE was not detected in the 20 fat enul sion
of GofspamakionefBsampless laveiigd partiCledianetts: \2e0 mxd s @bBined
A fat enul sion of Conparative Exanple 2 (average
in thershine Ineandecaye h ExampRIl , eRYept Was 1.3kt ¢ olad atid wheddah® the
manner as in Exanple 1, except that the anount of
soywggn pil k Th@pH|of the desuitit PGt @BNIsiomasachangBB waa ndt Getected in
and the anmount of dipal m toyl phosphati dyl gl ycerol was
thechbeyeldionof ExgmplEfe pH of the fat enul sion was
adjusted to 5.0 using dilute hydrochloric acid, or
adjusted to 5.5 using a sodium 24 T07-0079 KP-60011SG
hydr oxi de aqueous sol ution. PE was not detected in the
2% at Expmiblsi®n of Conparative Exanple 2. 2.16.
Conparative Exanple 3 5 A fat enul sion of Conparative
Ex adypfeeemulsigpeat %émphvrﬁ {ayprage patislealiametes 230m) weas obtained
. obtained in the_sane nmanner as in Conparative Exanple
in the saipe gpnnergn ExamplsiZy Rxecphibat h2urof driaacitd veestaddert to the
ondi tions were changed to 127C and one mnute. The )
soybeamypily nEhg Bl of ther 1af FRulsies vegjadisied to o-O5tsmg dijuggyhydrochloric
dilute hydrochlorjc acid, or adjusted to 5.5 or 6.0
aCIasi EE “ﬁ‘s%ﬂﬁ??ﬁ?ﬁt?f;’@rtbifa&@mé‘g%@b?fsé’?ﬂ% Pon. PE was not
detected 10 in the fat enul sion of Conparative Exanple
3. 2.17. Conparative Exanple 4 A fat emnul sion of
Compar at Exanpl e 4 (average particle dianeter: 221
2.8 n)nﬁxeﬁgf \szgt ained in the sane nanner as in Exanple 12,

excan etzrrrl]t?ltsiog %? %&Qﬂalf)fedﬂa%grra:gg ga i(F:)lg)diameter: 218 nm) was obtained

in the same manner as in Example 3, except that the amount of egg-yolk lecithin
“PC-98N” was changed to 8.82 g, the amount of egg yolk-derived PG was changed to
0.18 g, and the high-temperature heat treatment conditions were changed to 110°C and
five minutes. The pH of the fat emulsion was adjusted to 5.5 using dilute hydrochloric
acid, or adjusted to 6.0 using a sodium hydroxide aqueous solution. PE was not

detected in the fat emulsion of Example 7.

29. Example 8
A fat emulsion of Example 8 (average particle diameter: 197 nm) was obtained

in the same manner as in Example 3, except that the amount of egg-yolk lecithin
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15 prepared by subjecting PC obtained by purifying an
egg-yol k phospholipid to a phosphol i pase D treatnent
in the presence of L-serine ("egg yol k- derigragh78Skp-60011SG
was used instead of the soybean-derived PG The pH of
the fat enul sion was adjusted to 5.5 using a sodium
hydr oxi de aqueous sol ution. PE was not detected in the
“PCaAgNEw diadfedxb IINP atidihe \WendanBaigg ylk-d&Hived 5 was changed
Conparative Exanple 5 A fat enul sion of Conparative
to EXanp| hb pthvfaha e cpatsiorcwss 4jea®t €r6.0 48dg ARbdiuids droxide
obtained in the sane manner as in Exanple 8, except
aqtidvat sdlntomoRH tvae hotalpgecikal ils thd fac binbisfon' RE&:A8iYle fvas
changed to 8.991 g and the anount of egg yol k-derived
PG was 25 changed to 0.009 g. The pH of the fat
emul sion was adjusted to 6.0 using a sodium hydroxide
2. 18quéasipkd! uti on. PE was not detected in the fat
ermul si on of Conparative Exanple 5. Since the fat
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solution. PE was not detected in the fat emnul sion of
Conparative Exanple 7. 26

2.12.  Example 11

A fat emulsion of Example 11 (average particle diameter: 195 nm) was obtained
in the same manner as in Example 8, except that the amount of egg-yolk lecithin
“PC-98N” was changed to 8.973 g and the amount of egg yolk-derived PG was changed
t0 0.027 g. The pH of the fat emulsion was adjusted to 6.0 using a sodium hydroxide
aqueous solution. PE was not detected in the fat emulsion of Example 11. Since the
average particle diameter of the fat emulsion of Example 11 increased after heating by
about 50 nm, it is considered that the thermal stability of the fat emulsion of Example 11
was inferior to some extent. However, separation of the oil phase was not observed,

and the stability of the active ingredient (PGE1) was excellent.
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in the same manner as in Example 2, except that PG prepared by subjecting a soybean
phospholipid to a phospholipase D treatment in the presence of glycerol (hereinafter
referred to as “soybean-derived PG”) was used instead of
dipalmitoylphosphatidylglycerol, and the high-temperature heat treatment conditions
were changed to 127°C and one minute. Regarding the fatty acid residues in the
soybean-derived PG fatty acid residues having 16 carbon atoms accounted for 14%, and
fatty acid residues having 18 carbon atoms accounted for 78%. The pH of the fat

emulsion was adjusted to 5.5 using dilute hydrochloric acid. PE was not detected in

the fat emulsion of Example 12.

2.14. Comparative Example 1

A fat emulsion of Comparative Example 1 (average particle diameter: 214 nm)
was obtained in the same manner as in Example 5, except that the amount of egg-yolk
lecithin “PC-98N” was changed to 9.0 g and the amount of
dipalmitoylphosphatidylglycerol was changed to O g. The pH of the fat emulsion was
adjusted to 5.5 using a sodium hydroxide aqueous solution. PE was not detected in the

fat emulsion of Comparative Example 1.

2.15. Comparative Example 2

A fat emulsion of Comparative Example 2 (average particle diameter: 189 nm)
was obtained in the same manner as in Example 1, except that the amount of egg-yolk
lecithin “PC-98N” was changed to 9.0 g and the amount of
dipalmitoylphosphatidylglycerol was changed to 0 g. The pH of the fat emulsion was

adjusted to 5.0 using dilute hydrochloric acid, or adjusted to 5.5 using a sodium
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2.16. Comparative Example 3

A fat emulsion of Comparative Example 3 (average particle diameter: 216 nm)
was obtained in the same manner as in Comparative Example 1, except that the
high-temperature heat treatment conditions were changed to 127°C and one minute.
The pH of the fat emulsion was adjusted to 5.0 using dilute hydrochloric acid, or
adjusted to 5.5 or 6.0 using a sodium hydroxide aqueous solution. PE was not detected

in the fat emulsion of Comparative Example 3.

2.17. Comparative Example 4

A fat emulsion of Comparative Example 4 (average particle diameter: 221 nm)
was obtained in the same manner as in Example 12, except that phosphatidylserine (PS)
prepared by subjecting PC obtained by purifying an egg-yolk phospholipid to a
phospholipase D treatment in the presence of L-serine  (“egg yolk-derived PS”) was
used instead of the soybean-derived PG.  The pH of the fat emulsion was adjusted to
5.5 using a sodium hydroxide aqueous solution. PE was not detected in the fat

emulston of Comparative Example 4.

2.18. Comparative Example 5

A fat emulsion of Comparative Example 5 (average particle diameter: 192 nm)
was obtained in the same manner as in Example 8, except that the amount of egg-yolk
lecithin “PC-98N” was changed to 8.991 g and the amount of egg yolk-derived PG was
changed t0 0.009 g. The pH of the fat emulsion was adjusted to 6.0 using a sodium
hydroxide aqueous solution. PE was not detected in the fat emulsion of Comparative

Example 5.  Since the fat emulsion of Comparative Example 5 was separated after
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2.19. Comparative Example 6

A fat emulsion of Comparative Example 6 (average particle diameter: 195 nm)
was obtained in the same manner as in Comparative Example 1, except that the amount
of egg-yolk lecithin “PC-98N” was changed to 7 g, and 2 g of egg-yolk lecithin
“PL-100M” (manufactured by Q.P. Corporation, PE content: 15.8%) was added. The
pH of the fat emulsion was adjusted to 5.0 using dilute hydrochloric acid, or adjusted to
5.5 using a sodium hydroxide aqueous solution. The PE content in the phospholipid

was 3.5% (i.e., PE was detected in the fat emulsion of Comparative Example 6).

2.20. Comparative Example 7

A fat emulsion of Comparative Example 7 (average particle diameter: 238 nm)
was obtained in the same manner as in Example 12, except that dipalmitoylphosphatidic
acid was used instead of the soybean-derived PG.  The pH of the fat emulsion was
adjusted to 5.5 using a sodium hydroxide aqueous solution. PE was not detected in the

fat emulsion of Comparative Example 7.
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Standard deviation
(nm)
33
69
78
29
78
70
53

Immediately after preparation

Average particle
diameter
(nmy
214
189
216
221
192
195
238

pH
55
5.0
55
50
55
6.0
55
6.0
5.0
55
55

Comparative
Example 1
Comparative
Example 2
Comparative
Example 3
Comparative
Example 4
Comparative
Example 5
Comparative
Examplc 6
Comparative
Example 7

30



10

15

20

25

fat globules i mediately after heating and after
storage at 40C for seven days was |arger than that of
the fat globules inmediately after prepargighQt79 Kp-60011SG
Moreover, the average particle dianeter of the fTat
gl obul es i mredi ately after heating and after storage
at 40C for seven days was significantly |arger than
t hatln ghbled€ ahd b, ‘P@PG esditiEadE adiRl of POt & the phospholipid
preparation, and separation of the preparation was
us@bheiavie th efRG3¢di Nng the fat enul sion of Conparative
Exanple 3, the particle dianeter of the fat gl obul es
I ncr/gas eldar fromehd Akelkyshalvingh ThSIRS 1| B@4 Ainc® (REFE@EMAIsns of
and 5.5, and the residual rate of PGEl after storage
Exainpf3Q thar ceamtird dayshodgitolpas et edntdngtPOQfan® PO and had a ratio
Specifically, since the ratio of PCto PG (PC. PG in
of PligtoHOE@THPG) pf 85: W81t BUT:9i3) ehetibsidiiAnge o0 PGB afor §tBrage at
99.7:0.3 in the 25 fat enul sions of Conparative
40K forpbem dayk ova8 785 cbranort 80 % toalidré by83% ok Rer@dépen@ing on the
i ngredi ent (PGELl) and/or the enulsion stability
coniditiens) or Moeghvet, theConyae phitick: dxmptet of theifmt gbbutds VA8 308m or
used instead of PQ the enulsion 31 TO7-0079
leskKRNEG0RTISGEN Bt thbavdrage peasclodianteasrrod dhd fangldbaleeivs shalgr
heating and after storage at 40C for seven days.
impediavady aft¢ripeepraegiodumhmedintelyofftoPGEAtingf aet afsdr sroage ant0°C for
40C for seven days was significantly low 1In
se@nrdaas. at TheeefBseathsi fet emulsionhoichxamtplesak toaukkeekhibigtleadelsht
PC, the enulsion stability was maintained i medi ately
stabflite pf srsiye iingedient (BEES} anut excallpnt gmulkd@ Batfibity. seven
days. However, the residual rate of PCEl after storage
at Foeamig the{as gmulsigsof feempdrafiyes Exsannle ., thevesidual rate of
Speci fically, when using PS or PA instead of PQ the
p ndheofat emplsion;afigr slaxmepat H) S ieeteven dayspessisignificantly lower
isapp%eared rapi dl.y. In Co t he

d Yy I arative_ Exanpl e 6,
thag Lo ¢ fat apvisionynmediasdy gﬁewew@wpo %m@me ifa
ey BT ST YAGBEIO 6 b SRl e o the
s A O T St P e Ry T O
o TR R PR s S ke B0 Bfrk s
o S A TR PP o5 g TR o
o PP R oDk o S50 Y bt bt
kS, B rFPBTEDE b S G
emulsion of Comparative Example 3, the particle diameter of the fat globules increased
mmediately after heating at a pH of 5.0 and 5.5, and the residual rate of PGE] after
storage at 40°C for seven days decreased at a pH of 6.0.  Specifically, since the ratio of
PC to PG (PC:PG) in the phospholipid was outside the range of 85:15 to 99.7:0.3 in the
fat emulsions of Comparative Examples 1 to 3 and 5, the stability of the active

ingredient (PGE1) and/or the emulsion stability deteriorated.

In Comparative Example 4 in which PS was used instead of PG, the emulsion
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stability was maintained immediately after heating and after storage at 40°C for seven

days. However, the residual rate of PGE1 after storage at 40°C for seven days was
significantly low. In Comparative Example 7 in which PA was used instead of PG, the
emulsion stability was maintained immediately after heating and after storage at 40°C
for seven days. However, the residual rate of PGE] after storage at 40°C for seven
days was significantly low. Specifically, when using PS or PA instead of PG, the
emulsion stability was maintained, but PGE1 disappeared rapidly.

In Comparative Example 6, the emulsion stability increased by incorporating PE in the
phospholipid. However, PGE1 disappeared rapidly as compared with Comparative

Examples 1 and 3.

2.21. Results after storage at 20°C for two months

The fat emulsions (pH: 5.5) of Examples 1 and 7 and Comparative Exampie 1
were stored at 20°C for two months. Tables 5 and 6 show the PGE1 residual rate and
the average particle diameter after storage. The PGE1 residual rate after storage at
20°C for two months was calculated using the expression (1).

As 1s clear from the results shown in Tables 5 and 6, the fat emulsion of
Example 1 had an active ingredient (PGE1) stability higher than that of the fat emulsion

of Comparative Example 1 even after storage at 20°C for two months.
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TO7-0079 KP-60011SG 2.22. Results after storage at 5C
for six nonths The fat enulsions (pH 5.5) of Exarrpl es
1 and 7 and Conparative Exanple 1 were s t
for six nonths. Tables 7 and 8 show the P F17 rgg %E%OOUSG
rate and the 5 average particle dianeter after
storage. The PCGELl residual rate after storage at 5C
for six nonths was cal cul ated using the expression
(1). As is clear fromthe results shown in Tables 7
2.280d Resultshtel storagenat SOfe sBf mokk@npl es 1 and 7 had an
active ingredient (PGElI) stability higher than that of
t he Thatat eaiildisnAPHOS. SpeNBad@pley € abX AR CdmRY£ive @‘xhﬁ@le 1
storage at 5C for six nonths. 34 o m0O po E ~
wekdstoredx 8°C for Eixrmunths. bT#bles@ and FshvwbthYPGET relild@al“rat'ej and the
uyO i0 O~nb h mHW~yOWDbPNNU ~ C7 WV
avérade partitly/ diameter aftepstéragen Yhe PGR1 Yedidual rate aflerdbtorfddatN°C for
NN QU9VvVYV NO cSVvINre eOpk'obV WW
sixmdMtb¥wus calculated using the expression (1).

As is clear from the results shown in Tables 7 and 8, the fat emulsions of
Examples 1 and 7 had an active ingredient (PGE1) stability higher than that of the fat

emulsion of Comparative Example 1 even after storage at 5°C for six months.
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2.23. Results after storage at 5C for oneﬁezgﬁggng{QPIISG

emul sions (pH: 5.5) of Exanples 1 and 7 and
Conparative Exanple 1 were stored at 5C for one year.
Tables 9 and 10 show the PCGEl residual rate and the 5
average particle dianmeter after storage. The PCGEl

2. 7%SiRdudts dfedk Storfgb Qf 5%t R de€yadr 5C for one year was
cal cul ated using the expresSion (1). As is clear from

t he The Fatldnful SHRPH: §.57 8P ERSmBIea NAnd © anll @@ nfakative Example 1
emul sions of Exanples 1 and 7 had an active

word1gbRdia€BIC (drohd yedit alphbied ¥ afd Ul sHovk RPAEResi@hallrB@ and the
fat enul sion of Conparative Exanple 1 even after
av%ﬁgh’ patciaidideietérafitePntBragear ThBGET résiduad ratd aftertorage £05°C for
m
one year was calculated using the expression (1).
As is clear from the results shown in Tables 9 and 10, the fat emulsions of

Examples 1 and 7 had an active ingredient (PGE1) stability higher than that of the fat

emulsion of Comparative Example 1 even after storage at 5°C for one year.
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“conprising a prostaglandin as an active ingredient,
the fat enul sion including a phospholipid that
i ncl udes phosphati dyl eholine (PC) and 5
phosphati dyl gl ycerol (PG ChAdM¥as a ratio of PC to PG
(PC.PG of 90 :10 to 99.7:0.3. 2. The fat enul sion
according to claim1l, wherein the ratio of PCto PG
PC. PO is ,95:51tp0,99.7:0.3 .. ]
1, ( A gt emulsion compr?smg a prostaglandin as an active ingredient, the fat
emulsion including a phospholipid that includes phosphatidylcholine (PC) and
phosphatidylglycerol (PG) and has a ratio of PC to PG (PCPG) of 90:10 to

99.7.0.3,

2. The fat emulsion according to claim 1, wherein the ratio of PC to PG (PCPG) is
95:5 10 99.7.0.3.

3. The fat emulsion according to ¢laim 2, wherein the ratio of PC to PG (PC:PG) is
97:3 to 99.5:0.5.

4, The fat emulsion according to any one of claims 1 to 3, wherein the fat emulsion

substantially does not comprise phosphatidylethanolamine (PE).

5. The fat emulsion according to any one of claims 1 to 4, wherein the PG

comprises a linear saturated or unsaturated fatty acid residue having 12 to 18 carbon

atoms.

6. The fat emulsion according to any one of claims 1 to 5, wherein the PG is

derived from egg yolk.

7. The fat emulsion according to any one of ¢laims 1 to 6, wherein the fat emulsion

substantially does not comprise a free higher fatty acid or its salt.

8. The fat emulsion according to any one of claims 1 to 6, wherein the fat emulsion
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10 3. The fat enul sion according to claim2, wherein

the ratio of PCto PG (PC.PG is 97:3 to 99.5:0.5. 4.

The fat emul sion according to any one of clains | to

3, wherein the fat enmul sion 15 substanti alfoy-(g9sKrebo11SG
conpri se phosphati dyl et hanol anine (PE). 5, The fat

emul sion according to any one of clains Ito 4, wherein

the PG conprises a linear saturated or unsaturated
sybstangialiy doksmet comeriseafiéanjeitacido 18 carbon atoms. 20

6. The fat emnul sion according to any one of clains 1

to 5, wherein the PGis derived fromegg yol k. 7 The
fat errul sion_ according to any one of clainms 1t

9wher éh@ fatgegen 'e‘?ﬁS’F@PS)FP arprpng pf slayms i dp ﬁywa@r@w th@ fat emulsion

rise a . free hi fatty acid or | t
G?'aggsa'm figednighsr ' M Of §§s %@i&m&h@wnwé@ ﬁis amTS&réess %y mass

38, TO7-,0079 KP-600I 1SG
'“g\‘\@'ﬁgfpgﬁ"t'i{’gl mas;taﬁ%gngsshfﬁtﬁgghﬁppglép iy ee oleic acid. 9.

The fat emul sion according to any one of clains 1 to
6, wherein the fat enmulsion conprises a free higher

lf) at t )Tb@?ét%nﬁﬁmgﬁ ﬁcc%%ih% Q) a@porferg}{lﬁ%mgzl tg 60wBeddfl 1 ?15 ifq% emulsion

y nass y’ mass o

c@ﬁﬁﬁﬁgé%l ﬂr&! }ﬂghe}cfatt);r h&ad t)?fts &A1 n%’no%‘ﬁ?@f 6“1 59altOorAB% by mass

one of clains 6, whereint fat enul sion

vitiTREe2EH ppmwnmsmepawpmmad or its salt in an
anount of 0.15 parts or [ess by mass with respect to

| part by mass of the phospholipid. 0 11. The fat

emul sion according to claim9 or 10, wherein the free

14 ghdeffattanyulsion dcdeading te elabh fiar 18cwhiereibzhe Tiee higher fatty acid is
enmul sion according to any one of clainms 1 to 11,

figsolde acidhe total 15 content of the PC and the PG in

t he phospholipid is 95% or nore. 13. The fat enul sion
according to any one of clainms 1 to 12, the fat

3o B dRon 486 RainRin g™ BRG0P 0} e e ol

chtentWEhE PR diGhe PG in the phosphohpld 15 95% or more,

13, The fat emulsion according to any one of claims 1 to 12, the fat emulsion being

used for intravenous injection.

14.  The fat emulsion according to any one of ¢laims 1 to 13, wherein the

prostaglandin is prostaglandin E1 or its derivative.

15,  The fat emulsion according to any one of ¢laims 1 to 14, wherein the

prostaglandin is prostaglandin E1.

16. The fat emulsion according to claim 15, the fat emuision having an average

particle diameter of 300 nm or less and a prostaglandin E1 residual rate after storage at
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prostaglandin is prostaglandin El or its derivative.

15. The fat enul sion according to any one of clains

Ito 14, wherein the prostaglandin is prostaglandin

El . 25 16. The fat enul sion according to cT@r-007b KR-66011SG
fat emul sion having an average particle dianeter of

300 nmor less and a prostaglandin El residual rate

after storage at 39 T07-0079 KP-60011SG 40C for

4056 fersayey dasrof A99% eF mABre. 17. The fat enul sion

according to claim15, the fat enul sion having an
average particle dianmeter of 300 nmor |ess and a

ros andi n. El resjidual .rate after storage at 5 40C
For "L bhemuionneaninso siimets. 1 Bt rRuban Tenabanaerose
accor.di ng t l.ai m the fat l.siqn havi.ng a
PR o P Bt e B b By somge .
j of €S] | te aft t t 40C

AP0 SR B A BEOB nore. T0' 19, he fat emil si on
according to claim 15, the fat enul sion having an

average particle dianmeter of 300 nmor |ess and a

19" 0STROERRAkidH adcOriifilal cldif 5, 3hd B eRhRAIRAABVR andErage
for two nonths of 80% or nore, 15 20. The fat €nul sion

pafislediinidert 6f J003iod Rss dtEa hrdbta@liil i BNrebidualigteaifter storage at
average particle dianmeter of 300 nmor |ess and a

4(P(0fot sgleamidinofdsmesimdual rate after storage at 5C
for one year of 80%or nore. 21. A fat enul sion
conprising a prostaglandin as an active ingredient,

the fat 20 enul sion_including a phospholipid, that

19.nc| The &t smudsiomaceeyding ts ¢lpiam ?ﬁ?@e £at gmulsion having an average

tidyl gl | (PG d h ti f PCto PG
olBelsnkgmee? obi0bian o ebb ke BroseRIgs hesiduilate aer sorage a
si,on_suhbst Lally does not conprise both
zmé’ﬁﬁ‘gf’i %&%gqoffagrn’?'ﬁ%e'(PE) and free oleic acid. 25
22. A fat enul sion conprising a prostaglandin as an
active ingredient, the fat enulsion including a

20h0s ARQlEL R IG8R hodorihy €O Slai 96 PHHE bt AW BReH hdVind Bldverage
and phosphatidylglycerol (PG ‘and has a ratio of PC
phRicREi4MEePE 30 nBGrles? ahda pAditaglandin E1 residual rate after storage at

5°C for one year of 80% or more.

21. A fat emulsion comprising a prostaglandin as an active ingredient, the fat
emulsion including a phospholipid that includes phosphatidylcholine (PC) and
phosphatidylglycerol (PG) and has a ratio of PC to PG (PC:PG) of 90:10 to
99.7:0.3, wherein the fat emulsion substantially does not comprise both

phosphatidylethanolamine (PE) and free oleic acid.
22, A fat emulsion comprising a prostaglandin as an active ingredient, the fat

emulsion including a phospholipid that includes phosphatidylcholine (PC) and
phosphatidylglycerol (PG) and has a ratio of PC to PG (PC:PG) of 90:10 to
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TO7-0079 KP-60011SG 99.7:0.3, wherein the fat
emul sion substantially does not conprise
phosphati dyl et hanol ani ne (PE), and wherein the fat
enul si on conprises a free higher fatty acT@7-0079 KP-60011SG
salt in an anount of 0.015 parts or |less by mass with
respect to | part by mass of the phospholipid. 5 23.

enul| si on conprising a prostaglandin_as an active

A f at
9% HilPewhemsin the fat epratlsion pehistangally degs et gemaristhosphol i pi d

ORGP PR fdoHRstsinHEI o, i ompriss pep bisher

gy o5 s salb et 003 PAd O iy BAS A respEet 16 pat by
hosphat.i dvd et hanol am ne (PE), and wherein the fat
mgsﬁlﬂ%g]i‘eoépoggﬂﬁgj’rp@es a free higher fatty acid or its
salt in an anount of 0.15 parts or less by nass with
respect to | part by mass of the phospholipid. 24. A
th s WAl e i i :

S R S o R
efill¥ion iifdludilgh phOPROIFIRAIhA iREINEsAMNoaMAkiRy RRolfiE (BT aHe

i ngredi ent Conprising a phospholipid that conprises
pﬂdspﬁm@gglﬂdemupm afd (43 ratiobf PORRGERCBE FYCer 0lo to
(PG an as a ratio of PCto PG (PC.PG of. 90:10 to
93 9.073, Gvhisrei? thedht enhiicionatibxshtially doednuticompeisé at

ermul si on according to claim 24, wherein the pH of the
phicsphasidylethanolantine (BE)s erdiwherein the 4t enpdsiom pemprises edregthigher
produci ng a fat emul sion according to claim 24,
fafyeacis| of itsigalt gnpn amoumof0ak5 Rasts|of lesp by magspithiregpepigiod, part by
to 6 B ﬁ% ﬁl A nethod of stabilizing a prostaglandin
“@5‘?:‘&" S PRRFPORYRIE: a phospholipid that has a ratio of
phosphati dyl choline (PC) to phosphatidyl gl ycerol (PG

(PC. PG of 41 T07-0079 KP-60011SG 90 :10 to 99.7:0.3

nd pal Ly s : ' ‘
s AR b B &ty BRLAcREng 10 any one ot slsime 110 23,

cSAPREhS Breparify # Bt RAAIGH thaPSorApriRE b ipYSstagdMHaRIALH activs.
A net hod of stabilizing fat globul es corprising using
irgr@ieg RBAkpEing atpghobpHolipidthabcdnagrises pliosphatidylcholine (PC) and
phosphati dyl choline (PC) to phosphatidyl gl ycerol (PG

- ph&¥phBXigylgllycQ06l (PB) and has a ratio of PC to PG (PC:PG)of.  90:10 to

99,7.0.3,

25.  The method of producing a fat emulsion according to claim 24, wherein the pH

of the fat emulsion is adjusted to 4 to 7.

26.  The method of producing a fat emulsion according to claim 24, wherein the pH

of the fat emulsion is adjusted to 4.5 10 6.5.

27. A method of stabilizing a prostaglandin comprising using a phospholipid that

has a ratio of phosphatidylcholine (PC) to phosphatidylglycerol (PG) (PC:PG) of
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to 99.7:0.3 and substantially does not conprise

phosphati dyl et hanol am ne (PE) in a fat enul sion that

conprises a prostaglandin as an active ingredient. 29.

An enul sifying agent conprising a phosphol Tp7-@07HhadP-60011SG

has a ratio of 10 phosphatidylcholine (PC) to

phosphati dyl gl ycerol (PG (PC PG of 90:10 to

99.7:0.3 and substantially_ does not conprise . ,

98rddphae PAYIGS Archenbatantially daes not pempass phesphatidyletigaplpmine
i,ng used for a fat enulsion that conprises a

b , .
@@Sm £ camdsion that spmprizes ppEostaglnin @it agdiye ingredient.

28, A method of stabilizing fat globules comprising using a phospholipid that has a
ratio of phosphatidyicholine (PC) to phosphatidylglycerol (PG) PC:PG)of 90:10
to 99.7:0.3 and substantially does not comprise phosphatidylethanolamine (PE) in a fat

emulsion that comprises a prostaglandin as an active ingredient.

29.  Anemulsifying agent comprising a phospholipid that has a ratio of
phosphatidylcholine (PC) to phosphatidylglycerol (PG) (PC:PG)of 90:10 to
99,7:0.3 and substantially does not comprise phosphatidyiethanolamine (PE), the
emulsifying agent being used for a fat emulsion that comprises a prostaglandin as an

active ingredient.
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