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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 SAMVE, AND EMULSI FYI NG AGENT TECHN OALT@}_@@ XPESH11SG
present invention relates to a prostaglandin rat —

ermul sion that exhibits excellent stability of active

i ngredi ent and excellent enulsion stability, a nethod

PROSPAGHANIDIN FA® BEMUOBSAINaRETHOBF I PREINCTNG Ti9AME,
of stabilizing the prostagiandin fat enulsion, and an

eMBTHODEORANBINSANG PHHE SEVE ANT EAAULSIFYRIChRGENT

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
THCANI@aLFHEHID i s i nvol ved in adjustnents of

i nfl ammati on, pain, and swelling, adjustnents of a

bl octheretin®entidinelated o a préstdettinden fat BEhis@N thaShbits

gastrointestinal function, adjustnments of a digestive
exddleanaymititys@tical ¢ igredadit Uad BRMISnGmAsibR B@bilky AGhiRR of

bl ood coagul ati on, platelet aggregation, an allergic
procitg the proseigtzallin faaanikios] ®methodaduebilingthe passta@lsdin fat

hornmones, and the like. As a prostaglandin El (PGEl)
enilsqg mad an emulsifyirgvaaonused fiprahé stabiliza&ioramehsd.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,
BACOKROBRQIINEDIARRvai | abl e PGEL1 fat enul sions nust be

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

bl odkpnegfaglagdhin is Thkysiplagically ativasulmtancp drat eosyafhesiget from an

PGEI fat enulsions is short éae. g., 5Cx | year) even if
essehidal patyl adid baving B 49 ddouble donds. orlde raostaglimglin is involved in

tenperature. This is because PGE1l (active ingredient)
adjustmentsrafdaflargmagon, painaprdkswatbng, adinspnents of mbleodprssifrat

enul sions nust be prevented fromfreezing duri nfg o
fungtign,yardiae funstion, ang e astoriatestingd fwictip, adgistnaents of aligastive

storing PCElI fat emulsions at 5C. Since comercially
enzyg Segitienmdpstments ehyrearbRigctions plagd copgilatipn, plaglet

strict 1 TO7-0079 KP-60011SG . tenperature control, it
aggregaiops acallersic seacpr menraf Hangission. preffuchegof yatous hormones,

[sions during storage. Various attenpts have been

ancﬁrggéf?og.o i nprove the stability of PGEl (see

As a prostaglandin E1 (PGE1) preparation, intravenous-injection fat emulsions
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 PGE] 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 PGE! 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 PGE]1 fat emulsions must be stored under strict
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JP- B-8-18989 and JP- A-4-338333, for exanple). However,
these attenpts have failed in achieving a sufficient
effect. Sonme docunents di scl ose neasures t9g9
the 5 stability of fat enul sions (see JP- T?%7Ogg%§%3%%OIISG
and W)2004/ 52354, for exanple). However, these
docunents are silent about prostaglandin fat
teRifeitagiir® B6ntrd1 it W APfcRlt tb Borfira tRdi@laliONof PEN £ kR RARM ok duding
prostagl andin fat enul sion that exhibits excellent
storagdi | Viriouo bri@fipts hevd hah esHdend irhpro9s HacdtaiHiyf POEL (sco
excel lent emul sion stability has been desired. 10
JPOB BC18080RRd OP- A HE3 ISBYENGH &MmPie. | Mesvelve thelé MAIRS have failed
prostagl andin fat emul sion that conprises a
inpchistiaghaofficend sifaft. aSbin¥ dotuigésdRtlbs@mbasidiithitprove the
excel lent stability of active ingredient and
stabilitg |off Entenmitidss (G¢e HE-82005-500366 At WaR004/5 2334 G&ri csk@mple).
the prostaglandin fat emnul sion, 15 a nethod of
Howalbkt, Ithast dgcihentp aresilaglaboak prostaglasdin fgicomlsiand an
emul si fying agent used for the stabilization nethod.
A f db vervubthorsi@adar, devadopimem o€ 2 psqpeaglamlin fahemulsion that
i nvention conprises a prostaglandin as an active
exhibgis extiellmnt, stabhlityfod actbvaihgicdient agutagamiin)laendheasgient ¢rpuldion
that conprises phosphatidyl choline (PC) and
stabiloy phshded\desirgdcer ol (PG and has a ratio of 20 PCto
PG (PC. PG of 85:15 to 99.7:0.3. In the above fat
emul sion, the ratio of PCto PG (PC.PG may be 95:5 to
99.7:0.3. In this case, the ratio of PCto PG (PC. PG
DIReL. SRy OF TRESNVENTION The above fat enul sion may
not substantially conprise phosphati dyl et hanol am ne
( PE)The myveption peovidss worosislandin &t emulsidrethpsanegyises a
conprise a linear saturated or unsaturated fatty acid
Proseaglandin a5 a5 ve merstions apd peubitaexseient spbilie ohassive ingredient
nmul sion, the PG may be derived fromegg yolk. 2 )
aﬂ@?@w— et s Ign ARG, a prthethofsoduaingthInspssaglansin faeemulsion,
a.free higher fatty acid or

a lﬁ?%%ﬁgi%f] Stfﬂ'!b?"ﬁiég hsatrestpelindindt sMyfFIopapndhah e isyymsiaesnt yped
for R BT SationSheflod, © ac! &

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 to0 99.7:0.3.

In the above fat emulsion, the ratio bf 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 5 anmount of 0.015 parts

or less by mass with respect to | part by f@ss0®f kP€oo11SG

phosphol i pid. The above fat enul sion may conprisSe a
free higher fatty acid or its salt in an anmount of
0.15 parts or less by nass with respect to 1 part by
nas sTigf atove fRleadied mal dot ubstahiifly coagRisc bifRefigRr fatty acid
hi gher fatty acid may be free oleic acid. In the above
orfigtsagmul sion, the total content of the PC and the PG
in the 10 phospholipid nmaybe 95 % or nore. The above
fat Erdbeive fatealdien magdof @bstitidBSngiBe ifip fdid £did. | n
t he above fat enul sion, the prostaglandin my be
pr osTiaeglbaneifa efulsidn inh$ cordptisevairee/ Rightrfaithacidlbe e sdlain an
emul si on, the prostaglandin nay be prostaglandin El.
arddunt of .01 5 pawse, ledshsy thas vdthiespaentarhparh By enasnofie phgspholipid.
particle dianmeter of 300 nm or less and a
Therabstvafjt amdisiorbnay esmphirel a frad leghdrtfeity a¢id bage sat inddGmount of
for seven days of 70% or nore. The fat enul sion may
0. Hepagtsaom les by agpss pathtrespleet tdilgraet bgr meds @GRe pimspholipéds In this
and a prostaglandin El residual rate after storage at
cagk) (heffooe loghardattiagad ofay 80 dtcoplaivaed. 20 The fat enul sion
may have an average particle diameter of 300 nm or
| esdn drechbwve it eatudaydra il totaEcontesti af tlad PC aneé thefR@in the
storage at 40C for seven days of 85%or nore. The fat
phesplolipidrmaale 93% @r merawver age particle di ameter of 300
nmor |ess and a prostaglandin El residual rate after
st orfagabaye foenplsiontmgy browred Jorointrdpyons iniestien.  The f at
emul si on may have_an average particle dianmeter of 300
nm &8 theebeve fd epnulsipn, thepraginglaeilin nEty hequpyaglandin£d or its
after storage at 5C for one year of 80% or nore. A
derigati6d of producing a fat emul sion according to one
aspect. of the invention conprises preparing a fat
enull® ErbeKatat eamsions e prosipglandip mey herpragiagiandin Filve 3
T07-0079 KP-600Q11 SG .ingredi ent conprisin
ohoLHTER S5l RLETE LA PE BoyRA DR B9 IR e e PEJO0 nm
o B BRRAR Y 30 B 06 BBl SR el o0
net hod of producing a fat enmul sion, the pH of the fat
"sion nmay be adjusted to 4 to 7.

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 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 residunal rate after storage at 5°C for one year of 80% or more.

* Amethod 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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- propisglap

5 1In the above nethod of producing a fat enul sion, the
pH of the fat enmulsion nay be adjusted to 4.5 to 6.5.

A nmet hod of stabilizing a prostagl andin ac»f@f_gbﬂg IéPQ6OOIISG

one aspect of the invention conprises using a

phosphol i pid that has a ratio of phosphatidyl choline

(PC) to phosphatidylglycerol (PG (PC PG of 85:15 to
in@Rd#nPeotniinS4 BRéPAbIR kiar d98BrifQHH '
mgl%osegh%ti dyl e%shgnosﬁam'lﬁe (aPE) ? N a 1!l a%b}%ﬁg?gugﬁlet(ﬁgg and

p ia§RSycRrol PPAFAROMARNDRAo Iaﬁpé Ro 8Ef (PCepENGF &8 $Rf 99 Po 3,

nmet hod™ of stabil1zing fat gl obules according to one

as pegith®ibdvendtRYEHM frofuci SO B eRRkiMS i
phosphol i pi d t hat ha% a rlgﬁ)i 0 ofﬁﬁgsﬁ%g%%l?gﬁhg%ﬁ%uelsmn
méP8 adi@stedies@iat i dyl gl ycerol (PG (PC:. PG of 85:15 to
99.7:6.3 and substantially does not 15 conprise
phogaliiad dkhyt @idistpb b MR idd  at ERuBid thegsT bBine Taddd@ilsion
conprises a prostaglandin as an active ingredient. An
mbd adjiyed@ L286806.5according to a further aspect of the
i nvention conprises a phospholipid that has a ratio
of phasedtofdibillyild NprobREhndia apbeaRiab ody h@eycHTtRd invention
(PG (PC.PG of 85:15 to 99.7:0.3 and substantially
cothpeisesnsingeopissphalipd thahbaahatiob ¢y peédphagdyadhonae (IRE) to
the emul sifying agent being used for a fat enul sion
phoiphihtidylgiycersbPG) (PCIRGRG 8018 10 B67:643 andisub@antially does not
ingredient. Since the above fat enul sion conprises the
copiposppiuispimatidyldtiztmotamipe (BB dn afaraspligivn chat chuapiises a( PO)
and phosphatidyl gl ycerol (PG and has a ratio of PCto
prav@gl{nd( B@n aptiv8 tgt&liery. 99. 7: 0. 3, the fat enul sion
exhi bits excellent stability of active 25 ingredient
( pr dsmaidbd ofl stabilizing fatalebhilevacceniingioomesspdui bf thy invention
Therefore, the storage period can be extended and/or
compdsestuginggephosphsdipad ihatchasargeo ofiphdsphativylahabinal (R(3) to
conpared with a conmercially avail abl e prostagl andin
phespliiadsielssesel (PEDIPEBARIES: e 99.7103-200 Fabskmiighp doot
qual ity assurance period (5Cx 1 year) of the PCGEL fat
cogpiiseshhosphnigylsthaalagrinre @) dn 2 5 imultign thabegmprises at he
storag_e tenperature range may be increased to about
Beas apretiyeidgradienbf t he” exanpl es descri bed

later). This facilitates quality contraol during ]
st o?‘&@é‘?‘l—[%ﬁﬂ%ag% ageordipg 1, fuslicr apest 9fdbe InyeRtim comyises a

phosPhoi 1 B e pheseiailh ot T Sl eliscibseh ¢°0)
(P(E:ﬂGS QF 8% 1546 89.?:'0{3€énd substantially does not comprise

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 commercially available prostaglandin fat emulsion. For example, the



10

15

20

25

Therefore, the fat enul sion exhibits an excell ent
efficiency even if the anmount of admnistration is
smal | . BEST MODE FOR CARRYI NG QUT THE | NVENJ 604l & p%600118G
fat emul sion that includes prostaglandin as an active
ingredient (hereinafter may be referred to as
"prostaglandin fat emul sion" or "fat enulsion")
qualigOdsdi@cd gerfae s bR BFihe PGEL 18 dniNEBA hRY be 3xtended to
nmet hod of producing the same, a nmethod of stabilizing
aboherwaaydrs, afthcaforeratbmpbmtund @8 MayUuratceMNed td 8bout 10°C (see
stabilization nethod are described” below. In the
thé edshipvbge erbaplcsaatabed Mer). NdihgataeRitatePRHty cai@l durin
"part(s)" indicates 15 "péﬁt(s) by mass”. ff Fat £
staragy. siSincelihe frgstudglcan@ined imtheaal & £:0 BnRAGE6 8HvB A shdll and
this enbodinent is an enul sified product
unffoith pafticiadiameRRhs edikcirehah be BEldERS RcpbheBicagh aRdedion site.
(active ingredient), a 20 phospholipid (emnulsifying
Thegdote) thelfasanudsibn caliitlits\ai elcell&pediidibmgdvin iftth€amount of
prostaglandin fat enul sion according to this
ademnettatiomns sigllan enul sifi ed product in which fat
gl obul es are dispersed in water. In each fat gl obul e,
the prostaglandin and the base oil are mainly
i ncluded in a nenbrane that contains the phospholi pid.
BERIeMEIDE #FR CARFIEN G ORI B tINMEN TN ost agl andi n f at
enmul sion according to 25 this enbodinent is as
f ol 14ofat emBlsem thatdatlhges proaglantieas anéctiviedngredient (hereinafter
prostaglandin is 0.2 to 100 mcrograns/m, the
maydstreferred to ahéprbsiaglaniin fit snmision 5@ “Fatvennflsiowy peairding to one
the total anount of the fat enul sion, and the content
empdimpat phide prvsntiph.c ethed pbpmdosing the sagepe otett®d of stabilizing
T07- 0079 KP-60011SG to the amount of the base oil.
therpmeppybaepulsdying paent aped for the sahilization gnatlod 21¢ described
enbog%nent may further include a higher fatty acid,
belgy. | dpthsriphowipesgdiodiments, it igsticatant massiel ,an%{part(s)” indicates
« aﬁiﬁg}ing” agent, if necessary. 5 The pH of the fat
p 1 BA%according to this enbodinment is preferably 4
to 7, and nore preferably 4.5 to 6.5. If the pH of
the fat emul sion according to this enbodinent is |ess
tha? ﬁg the emul sion stability nmay decrease. |If the pH
of [HEPUFOP eyl sion is nore than 7, the stability of

t heTﬁg %}o\éggia?lg{nerg{ gn%lsfg)%%cgoer {ngatlcs)’ fhiis embodiment is an emulsified

1.

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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Each conponent of the fat enul sion according to this
enbodi nent is described 10 below. 1.1. Prostagl andin

The term "prostaglandin” is a generic namar(f706079 KP-60011SG
conmpounds havi ng prostanoic acid as the basi

skel eton. The prostaglandin is classified int o A B,

C Db E F GQH I, 15 and the |like corresponding to

totﬂkeearﬁémoﬂrfe%&@w The prostaglandin is a
physi ol ogi cal ly active substance that functions as a

el ITHR 5ahd1ngis W2 AQbRALS hR IRl HorHEH! Rrthor

stinmul ation, inflammation, | er gy,
in888¢ £highsY AEYREAH REORIF gréﬁt ah af@bdiSant C8lla Qa}h&mg
neural transhi ssi on, and the |ike. Speci i cal I y, th
agPhtOFtne&dsadii n has a physiol ogical activity such as a
smoot h nuscl e contracting activity (e.g., uterine
nus ciite pnef the Fhtanadsid®adoorlihg | iheSih Bt RImert IOYREISINF UME 7,
activity, a vasopressor activity, an antilipolytic

and@idry picferably 409616.5C Hekd S iof fhel fahémblkio@Acesiingitd yhis an
activity on the central nervous system a platelet

 enbdbizsdnois Bahens) the emalsion sabilie rdypdatake. agg (ieg et bdthe fat

inhibition activity, a thronbogenesis inhibition
emmidion/istiyore dimneR) itiotegtamlityaf olvg fetiae ingrediynt rAnddedrease.
keratinization stinmulation activity depending on the
t yp&ack campseiengbbihd ifat. enRisibix arvpldisg af thisenbodiment is described
prostagl andin included in the fat enul sion according
below.t his enbodi nent include PGAl, PGB1, PGD2, PCEL,
PGE2, PGHl al pha, PG-2al pha, Pd 2, and derivatives
thereof. Anong these, PGEl and its derivatives are
preferable. An 6 TO7-0079 KP-60011SG al kyl ester is
L1pr efPegstaglandas t he prostagl andin derivative (see
Japanese Patent No. 2602964, for exanple). For
exafpB esrmpErstagiandin’ is ageneris naswe foricpmpoyndsdaving prostanoic
anti hypertensive activity, a renal blood flow
acif gg thecdisiegkeletany i The peostaglandiny is slassified ing Ay B, &, Pei K G H, I,
secretagogue activity 5 an erythropoietin
ands e lke sgBERONEEIY mewngasttapfanr@ eTheaggﬁe@amdlw a physiologically
inhibition activity, a braonchodilator activity, a
actiyeapbsiencedhtriuraionh 3%&‘: eqll signaling subsianserelatingioaspaoth muscle

S RGP AT B e R PBH B PyER g of cell,cel groweh,

e ety g B ke 0 S SRRl THE Skttt upysiological
et reseh asalsery %}nm%%ﬁ%; es{Wpiine tppiscle and isolated

hrine rel ease from

sméyﬁjgegﬁﬁa yﬁ(gt{: é\lfenaec%wty, 4 VaSOPIessor activity, Yy antﬂi%gfy?llc activity, a

* gastric secretion inhibition activity, an activity on the central nervous system, a platelet

adhesion decreasing activity, a platelet aggregation inhibition activity, a thrombogenesis
inhibition activity, an epidermal growth activity, and a keratinization stimulation activity
depending on the type of prostaglandin.

Examples of the prostaglandin included in the fat emulsion according to this
embodiment include PGA1, PGB1, PGD2, PGE1, PGE2, PGFlalpha, PGF2alpha, PGI2,

and derivatives thereof. Among these, PGE1 and its derivatives are preferable. An
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endi ngs, and the like. Therefore, the fat enulsion
according to this enbodi nent that contains PGE1 nay
be used for treatnment of an extremty ulc
pain due to chronic arterial occlusion, ?ﬁ%&pﬁgﬁgﬁ%@&HISG
a skin ulcer due to progressive systemc sclerosis or
di ffuse lupus erythematosus, treatment of a skin ulcer
T @R ¢ ivai m
o e R Sgs EPHQUEIAMY deg B b AL AT
pReral circul atory/ nervous/ notor di sorder
2602983, For eB%ﬁl :
ue fp vibratron, treatment of patent ductus .
art eﬁdr%ﬁ&‘ﬁgf&?%ﬁ@ él%ﬁ%éoﬁhat?&i‘ iy ﬁ%%%ﬂ%p&@ﬁ&@@ Fétﬁ)ity, a
heart di sease, an I mprovenent 1 n”i magi ng capabi ity

refd] BRRYILRE, ﬁR@éﬁsi\ﬁg%cﬁHFf b ianﬂu%Mi%ftg,% @ﬁﬁl%é(retagg%e activity,
1.2 I du h a

Phosphol i pi d The "phosphol 1 pi ed I1n the

ayths] oGSl 2L ! ool »
o HEBCEE 011 3 ATORE S G i

br&rf’c‘ﬁbdilé'ibﬁad@ﬁﬁ?,mlaﬂiﬂé EbntrABYorPRt%itH A IARSE heRdhaht

acceptabl e salt such as a sodium&salt, a potassium

ac8@brhtio® Actity, ASERAEN Mt&EhE longhudxanRlRse QntBEHdNEdVES a
egg-yol k lecithin, soybean lecithin, lecithin

stoiydth/ig@btzRtingshapedimsiO tdk&t a8 dethityd a RAMP séRétb8Anhibition
and the |ike. Anong these, egg-yolKk fecithin is

ac@vief, arpatikie mdcbsdd prdte@iohAttivipy bh ﬁmﬁﬁnsg@gméilsn he@lityDam
havi ng an increased 7 T07-0079 KP-60011SG

aciviosoivappissing onvepiftphriRdelehgrym pufiphidreldyapgtheat kerve
lecithin that substantially does not contain PE, are

engdihes, @nd itheclikel h hisfore, the fat fenedsien gecpaldikg tethist dmbuvdiment that
defined in Japanese Pharnmaceutical Excipients, and

cohthms t(R€FH thhy §b bisedpfor irédtmdntegfgmyeatkmitgaildenand a réss pain due to
defined in the Japanese 5 Pharnaceutical Excipients

chiiniceartepial o¢abukidre treftynenhet AskimnlcBPhdunmqeogressiNe systemic sclerosis
Exci pi ents Council). Purified egg-yolk lecithin

or didfuse lupys enrhamatesuaioetmait of @ skBvalodr dBE to fiabétss, improvement
preferable that the fat emulsion according to this

of a mismahsmptemisausedibygieripheraloescila disesse andhrepgverafifost a
enmul sion that substantially does not contain PE nay be

petiphsanl caguigloryimprvos/mgtanidiferder gue 19 vibertioggirsasingnt of patent
l ecithin or lecithin obtained by synthesis 10 or

dugiappiefinsundas to ageriphrangrdspgndsnt pongenippldend disspsenand t he

. phosphol.ipid substantially does not contain PE pay be

improxeieRf iByMAZEE CEIAPHRY HYPIHAZRRLY Wi PURSKQHpIegenteric drtery.

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



10

15

20

25

Specifically, the phospholipids is dissolved in a

chl or of orm met hanol m xed solvent in an anmobunt of 10%
(Wv). The bottomof a silica gel thin-Iaygk,, 'ﬂiﬁlﬂ—

15 charged with 10 mcroliters of the sol uf(?’]oﬁb e 60011G
solution is devel oped using a devel opi ng sol vent

(chl or of or m net hanol : wat er =65: 25: 4), fol |l owed by

plgngﬁyﬂdlﬂ)id Chde&i anﬁﬁ{églgi’ Bgnﬁecf‘!f;%k:l%gg 1 QSth{ EAIERbstahiMly does not

ution I s heate 120C out ten m nutes.

cofBeNPECARAlE@RIl S not observed in the spot area
detected using a PE standard solution that is charged

Si M TR tedm “Fﬁﬁﬁ&i Gl RNTBRRiNt Rederinle ilpfh%rﬁﬁ’ébg phRirfhceutical
substantially does rnot 20 contain PE. PG may be

ERAf6MS afd e €R8Fhizhly piHHARSL Sl RYItRR” iR St TaMnese

a plant or bacteria, or may be prepared by causing a
PHRRASRRALA BEHidAtd DirdGbryQRdit&Fh thie Taster phédacchii®NEcipients
soybean or egg yolk as"a raw raterial in the presence

C(ﬁlﬁlpﬂj.yqﬁﬁiﬁedieggﬁnﬂ[e@iﬂﬁﬁ? RornMIi EoRtAHMRONOuEL RO % of PE.
(Bi ochem stry perinments 3, Lipid Chemstry, pages.

294 Iax¢refémbRHhat the kit emtagakabcbriingito thi edbodbfent substantially
generally contains a linear or branched saturated or

dothsettoshaieAEf aitiyt eddilsion (s bebienfialy 8geshdt Eont2id FmBP Be
atons. In the fat enul sion according to this 8

prddiice®BY AtiKBnS AChLSsurifesateedi yotinlecit G dpleftdimadttyined by synthesis
contains a linear saturated or unsaturated fatty acid

or s@ni-shnthesisang ithegphb@plialipdd car bon at ons, and nore

preferably a |linear saturated or unsaturated fatty

aci Whaberduwaohtheiphgsph6lipid siBstastidblyrnoas norscontdive BE wsdyrig

PG containing a fatty acid residue having carbon atons
ch¢aked by the folowengmethpdfedexaamge (particul arly when

usi ng PC derived fromegg-yolk lecithin), the chain

| endphcibtaliyn thefphosholipidd indisedyddsinal ambgvfosguaétham] inhiged

chain length of the fatty acid of PG so that a nore
solyenflin ap aaguntef 18fu(wivbn The itom ekalsilicceg thipdayedt phe is

chem cal synthesis may be at | east one of
ch@g%}vﬁhtlgﬂuﬁmﬁ af thayplytige.er ‘Bhe solution is developed wsing a

di ol eoyl phosphati dyl gl ycerol, 10 _
devgloning el e s<pprafarayngihpaelrwiter=65:25:4), followed by drying.  After
Spl‘gillg%ré;{ﬁ%l&%ﬁgg%%g%: é)g?gl ulyéég E%r)l]?%a'te&lr?a 120°C for about ten minutes.

W ORI 5860 PG PO A G S & B andarcpplution
thaﬁ&e):%i ! iea §{é]gi_lat.r&ﬁg s.x,sg(?e?%éeed t%.[«,ltog]e p%\'gsi;p%gli;ﬁg silgstgnet{a!llg %ges not
con%ﬁ%ﬂ.ﬁ t oyl phosphati dyl gl ycerol, 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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derived from soybean lecithin, or PG derived from

egg-yolk lecithin is preferable, wth 15 PG derived

from egg-yol k I ecithin being nmore preferablg; SOOIISG

vi ewpoi nt of the stability of the active 1ngredié

and bioconpatibility. In the fat enul sion accordi ng to

this enbodinent, the ratio of PCto PG (PC.PG in the
erRERBR! PO eﬂeﬁabﬁ%o%@mﬁ@a ﬁﬁea? shtufted dr vnbfufatdd ﬁttf heilGesidue

to PG (PC.PG is wthin above-nentioned range,

hairabid fot 18 @fbdnh€ora€ tahdl endrd BreEdhsiy ta 18126 @hm%m& Sh&@urated
stability 20 can be i nproved. If the anmount of PG

fafty 668 d&siditehaahRvis waBtdatRdis@nge, the stability of
PCGE1 during storage is adversely affected. The ratio

of P@hteusitr PEGoREIning & fﬁtf)ﬁ‘ﬁcﬁ‘tﬂ adal e 9Qvik cﬁu%oﬂ AtofJinIhe

nore preferably 95:5 to 99.7:0.3, and still nore

abpve&hehebhad r3rgc3(phAicARIS Whed- usirrg Ju d@fﬁvadq:rmﬁ@gglxﬂktlbﬁthm)
chem cal stability of the active ingredient e total

th@bhai® kingrht ofahe Rtyabid @ Rk disestRGed pb eel dblath 1eSeth of the fatty

preferably 95 % or nore, and nore preferably 98% or
acitbsfP G Ihehaph amphahbifizel fiaymuRdnusgebtainghosphol i pi d

ot her than PC and PG (e.g., at 9 T07-0079 KP-60011SG

| eadRG prepaiefl by rhempahysaithesis mdyoispdtaddstlynd ofosi t ol

phosphati dyl pol ygl ycerol, phosphati dyl ethyl ene
dippilmitoy1phqupbattydglychrbl, pisllscatphospneidgleiscotol,

| ysophosphol i pi ds of these conpounds, |yso-PC, and
dilkyrogiphAGphatiddplyaemol) mlimpfistb@pbodphamd yiekycerbie

natural | y-occurring phospholipid may include
distearqpphasphatidytglydesds ardopalmiatnglotdeglphokhatidyl glycedl.anbuat

of less than 5 % 1.3. Base oil Exanples of the base
nagyirallyneestring RGP G havingra faftymeidissidnd sprgifictotthé substance from

enbodi ment i nclude vegetable oil such as soybean oil,

 whighsBiehds drived mghehsetised.of Amosafitasendpalmitbylpbpiphetidylglycerol, PG

Qil, castor oil, corn oil, cottonseed oil, rice oil,
degygek fromuspyhsan lecithm, 65 BEdlesived framaaatiol legéhw@pxeferable with
medi um.chain tr] 9I yceride (MCT), and the like. The
PG degved 51081 eg-yqlk Tecyhi beingmorapreforableifromghe sispaoit of the

acid 15 In the fat enul sion

her fatty
'Staéﬁ%?g‘%h% gty lpﬁegleghﬂgﬂi’lﬁgﬁ{lpaflbﬂgw ree higher fatty

aci functl on.of a fication, adj
Spet i da gt PR ac SRR o i SHbr g the Too} By 0 PG PC:PG)
in the phospholipid i is 85:15t0 99.7:0.3.  If the ratio of PC to PG (PC:PG) is within

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)
- is 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 phospho]ipid may include a phospholipid other than PC and PG (e.g., at
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ermul si on according to this enbodi rent can be inproved
by utilizing the free higher fatty acid. The term
"free higher fatty acid" used herein refergpigo® KP-600115G
carboxylic acid. The term"salt of the free higher
fatty acid" used herein refers to a pharmaceutically
20 acceptable salt (e.g., alkali netal salts such as a
1eS90 @t 6T §blitgoanidlia, m@kﬂmuymtﬁﬂbt héﬁpﬂatl@llﬂfﬁ:ygl@@erﬁﬁr th
netal salts such as a calciumsalt) of the free higher
%)ﬁdild??tttﬂyleﬂ'&@y&(ﬂf phosphdtRE/1 bcblgétﬁyleﬁ@gtyyotaWs@ptﬂfsphtth;lds of
excludes a fatty acid ester that forms the
thmg@hﬁi@hﬁd@ iyso-K(hase 1Rob!DGEndntaauphesiphahins %. Tihe
free higher fatty acid or its salt included in the
nab@rhll potdusienpospholisd nayfindeddirgheerd atholes@edldand the like in an
contained in the vegetable oil (base oil) 25 and the
anphuas phlebs thad 5%The hi gher fatty acid is a |linear or
branched saturated or unsaturated fatty acid having 6
to 22 (preferably 12 to 20) carbon atons. Exanpl es of
the higher fatty acid 10 TO7-0079 KP-60011SG i ncl ude
1.3l eiBasaoild, stearic acid, linoleic acid, palmtic
acid, linolenic acid, and nyristic acid. Anong these,
ol eikxaaplet af shepbast eralsédin the fit emulisdorf @tcosting ®i this embodiment
according to this enbodi nent has excellent stability
ingfde eagetable dihgacb db eoptbeamdil saeedsd oihy, rgpesbéd oil, ysafftower baf olive
emul sion may not substantially contain 5 the free
oilpraptroilf gempilacettbnseed aik risabil, {vaflgwer ¢il qmapsiseddooih @nd wheat
When the fat enul sion contains the higher fatty acid
gegh ofl; 3 medivm-chaie trighmenide (MG eand thadike.f aThe/vegetableooil is
its salt_is preferably 0.15 parts or |ess, and nore
profeapbrawifipd yegetablpailt s  or | ess, based on 1 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
%§h0|lpld he stability of the active ingredient
ghardaftypacid ¢ the 10 amount of the hlgher fatty
parts rt .of

- aci
phog‘bﬂtﬂ fiatp?n&“ shaperiants Eﬁﬁ?@g%ﬂm% T f‘fualafﬁ gy acid has a

fofilgh P i Ifraln BB *SEEeichs PRyt O
R e i @%trsv%tysea B R
RHTiM e e bl “eto%w@tc
oy Sy e o TR 406 RSt
accfae@{agﬁ:%atié.g éaﬂcﬁﬁiie?zgts'%ﬂ %%h %? (Eot\%}nns%ﬂ?fa%? ! ?%Fn saﬁ and
alkG AR metal salts such as a calcium salt) of the free higher fatty acid. The term
“free higher fatty acid or its salt” excludes a fatty acid ester that 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

10
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Specifically, 1 m of ethanol, 0.5 m of diethyl

ether, and 0.5 m of a petroleum ether are added to 1

m of the fat enmulsion. The mxture i s thefbﬁéd)‘fd’%ﬂ%()OllSG

After 20 centrifuging the m xture, the supernatant

liquid is collected. The solvent is then evaporated

using nitrogen. The resulting oil phase conponent is
in€lings sleitatid, Rtedric BAHORRAISAE BETESDRRR! aci, XRdIenR! A6 and yristic

an amount of 10% (W v). The bottomof ‘a silica ge

acidli A8y Ehesd, 3lefc ad&id WeRAMIM th 2 mcroliters of the
solution. The solution is devel oped using a

dev edingy the f& @mi®dibn according to this embodiment has excellent stability of
(chl or of or m net hanol : wat er =65: 25: 4), foll owed 25 by

actliy inggediedt hed emilseinl 9ibilg %hé Wt\Whnusidd kil GofsibBtantidlRy contain
solution is heated at about 120C for 30 m nutes. en

the fre@h@hbroftty acid @k itohsle (/e dfrédoltideckpot Wik ahdet eatiRibn
using an oleic acid standard solution that is charged

cosifaiislthe higher fatty scid e @k alnelk dia@int bhehefhaghet TathOaci DO salt is
KP- 60011 SG emnul sion substantially does not contain
préfemblyd). &5 parecordessSamiCmoteyeeferibl 00k S pas aidesy based ohd part of
thi s enbodi nent substantially does not contain PE
theapibisplrolipie If des dxvb@ine of fhathighea ity acel i§.mort tiewm M Eparts based
acid), the nunber of conponents contained in the fat
ondmuirtséfahe plaspbalipiddbe stdbilibvbofabe ectjvetingredicabinhy tiycredse5 If the
the active ingredient can be further inproved. 1.5.
amouhieof thomgberciatty aTidas 0815 pand i loss basaboemli pert b thelphespholipid,
enbodi nent may i nclude an isotonizing agent (e.g.,
exeflllgniegranlsion isiabdite cambeiolyaiied whilh hwintafeing the stability of the active
. antioxidant (e.g., ascorbic acid and its 10 salts,
ingsedionsi ¢ The ptatemeint i'substantiallyadags notscontyin the free higher fatty acid”
dj but yl hydr oxyani sol e, di butyl hydroxyt ol uene,
usegd fgmein p@@@%@égw,ﬁe&ﬁwgfmr &apyscidots ot @pﬁi@d antppiienajlydit acludes
agent %e.g., sodi um hydr oxi de, hydrochloric acid, and
a frop bighspadly acid prpduced dyrdeconpesitiqny ¢fhe v egstablepib Gansa silyer the
met hod ,of producing a prostagl andin fat enul sion
Ph%@%mfl aBd & reg ﬁé%heé RV CHERAL 18 MURGRUIMEBRONAYN. | ncl udes

PL?%@Q‘Q Bﬁ Bé%h%‘\ zﬂu gﬁuﬁ%} ;q%gtggﬁ%ypcg}%g ggt() clz(l)n%lng freEz t(1)i?letic acid
o RO HSBia S AL 1, 10,78

o Ly B AL S R s e 0P kb
ol MR A SRR A Y0P e e
centrifuging the mixture, the supernatant liquid is coltected. 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. Adfter 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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phosphol i pid (emul sifying agent), base oil, and water.

PC and PG may be m xed into the base oil or vvater

After honobgeni zing the mxture, water or #S(lt)OIISG
may be added to the mixture to prepare an enu SIOT]

is preferable to honogeni ze PC and PG in the base oil.

25 For exanple, the phospholipid (PC and PG, the

erR19i9h @%s@fﬁﬁliall]]y ﬁ@esgnot Cgl%hl)free A gEde es (e.g.,

glycerol), a ke are mxed into a specific
amougthedhe lf@t%%mﬂélbn ﬁ@cogdmg 1SRG Pkt suBfShtlall does ot

m xture i s honogeni zed using a honogeni zer. Aft

coﬁﬂﬁiﬂ PEQAd/of the TR HONE A1 RAPEISGredbleR RRB! Ct'hfe hﬁmﬁgp&m

water, the m xture |s honbgeni zed usi ng t

ohqmeﬁa bélﬂﬁ.mta@ in @RI AMIoPLdr b red Al Wle@de? rthe ;EQﬁmy of
fat enmul sion according to this enbodi nent can

th® h@dGRelediRhi @nbeRati@Ymprvadded separately or
si mul taneously. PG obtained by 5 partially converting
PC into PG by an enzyne reaction maybe used.
Aphosphol i pid obtai ned by adding an unpurified
1.fr oddbér ewmponphsi i ed product that contains PG or PC
so that the ratio of PCto PG (PC.PG is 85:15 to
99. THe.fa domultiog apeordihf Cathivemipsditefsmey inchide @h iRforiRMg agent
be used. Wien using PC derived fromegg yolk, PCin
(e.egglypealok gimyve andaodian ehibride) eanPantioyidant (€1az wedrbic acid and its
reaction to make egg yolk liquid so that the ratio of
salBCba&irof wadh oftHC aPi@)ant dts 84its] HitkuoylB@Irdx gndoleThen t he
phospholipid in the egg yolk liquid may be purified
ditaydh ydreslytoldde, talphastosaphbrah,sand B-sadbitbl) zard, 2 BH adjusting agent
i sotoni zi ng agent, and a pH adjusting agent may be
(e.ad sietiumdydtnxidea hydnoulilsiio acid caodrhosphat®, if heeessarpodi nment
for conveni ence of production. The resulting fat
emul sion may be filtered or heated (e.g., 15
hi gh-tenmperature heat treatnent). The nethod of
1.&pr oFtrdusgommsthwst agl andi n fat enul sion according to
this enbodiment may further include adjusting the pH
of theethgd ofmpdyriag apsostredansim bt gmumlsien aczording te one
referabl 4.5 to 6.5). If the pH of the fat enul sion
empedigicdt aighe dnventign I@W%ﬁpwmng % [t e5WIsionpsing apm_sphohpld

Ly BrSH RO 1A i Haepratced! 0N Hi s b pC

o B S IREN (T facteaot o IERNOT Of e eterably

95:%'2(') 39.7:0.3, and still more preferably 97:3 to 99.5:0.5.  Specifically, the fat

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. It

is preferable to homogenize PC and PG in the base oil.

For example, the phospholipid (PC and PG), the prostaglandin (e.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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enbodi ment may further include placing the fat

emul sion of which the pH has been adjusted to 4 to 7

in an airtight container, and subjecting the, )

emul sion to a high-tenperature heat trea{ﬁ@%@@%%K%’ﬂlﬂlSG
specific tenperature for a specific period of tine. 25

The fat enul sion can be sterilized by the

ofgli s%@éih@ TRELAL M GatBe e hixRRE %%Mz@d usig H{eelftﬁlil(%%nizer to
econposition of the active Ingredient
o5 5RO ool LSRR R Rt
thed 5 holigayi on 13 TO7-0079 KP-60011SG treatnment or a
sprag thernal sterilization treatnment. The
hi ghp@h &P paNRayShERTel RESrRLLy Bk §frﬁdliaﬁé$dﬁgﬂ tHPEHARBY b§T
the spray thermal sterilization treatnent are

paPiflyRoaMYing B hRIPQBY afenAbR felctddtlfal BE w&dd tA:])ph'%)t@pholipid

m nut es. or exanpl e; the "high-pressure steam hea

obkdifaf W¥ERIdi P pusifict pesueitr Afurikdprodiict ﬁlap&ﬁltzghfppti%r PC

The conditions of 127C for one mnute correspond to a

softkat ViR Mo of PERBWG (FU:PG) k&t 1o 9957:08 if i
m croorgani smkilling heating conditions. The
PG inty Behfsad.newhey ugihg PaRyYEed Bk @ggeﬁ)lkm@ﬂﬁégggﬁylk may be
process exhibits excellent enmulsion stability an
cofveRUlifotP@GBY by eniyags eaititto (ke ek gtgbmldjum) sthabihk irdtio of PC
For exanple, the fat enul sion that has been subjected
to PG (PlIeP () gisstiSonpawatiBe Thai thd Phosphatipinh theggayolk liquid may
prostagl andin residual rate of 70% or nore, preferably
be Plfified ambued. and nore preferably 85 % or nore, with
respect to the fat enulsion that is not subjected to
t he Audifives sngieasat siatalirresin isotemtzimgrigent] ard a pH adjusting agent
Stabilization nethod and enul sifyi ng agent 15 A net hod
mayfbesaddbd td the fiaf emubsios acgtdimgliothisambtexiiment dor aneemidiaegf
to one enbodinment of the invention includes using a
proshluotprn ol Thei rdsulting fah asubsionamaypbofiltged vohe®ed (RS PG) of
2 85:15 to 99.7:0.3 and substantially does not contain
highptemperatirg beatigpbnan®. t hat i ncl udes a prostagl andin as
an active ingredient. An enulsifying agent according
t o dhe mathnsavimspducate 2 prosiaghadinifafremylsion ageording 4o this
mBr ostagl andin fat erul sion, the 20 enul sifyi n%d';\gent
adiment Mgy Aurshes dphede adjusting the nhh of Befal guanlgipn fopretergity 4 to
(PC PG}#of 85:15 t0_99.7:0.3 and substantially does
7 (mere Rsterahln4Peo 6530a i ths PHrof dhectat amulsion acsprding g thigent
| n¢l ude, t he above-nmentjoned highly purified_egg-yol k
ernbediient i 1F4kan 4G SIPHSIopGtkHyY Prayidecroge- It the pH of the fa

apove-mentioned rati 0. o .
emulsion is more thane7, the stability of the active ingredient may decrease.

c@fion process of
f at

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 pertod of time.
The fat emulsion can be sterilized by the high-temperature heat treatment while
Sﬁppressing decomposition of the active ingredient (prostaglandin). The

high-temperature heat treatment is preferably a high-pressure steam thermal sterilization

13
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25 1.8. Application and properties Since the fat

emul sion according to this enbodi nent includes the

phosphol i pid that includes phosphatidylc

and phosphati dyl gl ycerol (PG and has a rgt?(!”on?g“@mmm(}

TO7-0079 KP-60011SG PC to PG (PC.PG of 85:15 to

99.7:0.3, the stability of the active ingredient
tréaPiestoral spREI thdrntd BreARzAHFR 1RA¥AALNMNI | € mai ntai ning the

emul sion stability even if the fat emnulsion

subsTiaigA!prassele @ fantthe@@i btiRzaidn tRatrhailt oY tRGphySHEMal
as oleic acid. Since the fat enulsion according'to

stérilizatiedrrestineRnire prdfeibitdagiddyou @e 510t 140N TR0 B30 thltfutes.
5 stability of the active ingredient (prostaglandin)

Foz @Rarplef thethhgi-plesqui©tesin hddi@rchaher® MHyHeUara@icsut di NW°CGor
this enbodi nent may be used for intravenous

onemhi@otel 0The konditioss A C afrtoae nadite SoiBgpondl €0 PH, 0dlut BLabout
fat emrul si on obtained according to this enbodi nent,

9 tarl Oathattik gh bxopit of nacrosigahismskifimg demidgeconditingal , or a
prefilled syringe container is charged with the fat
enulBiednt erfiieiohabtadmad| tyi the abeve - ioneed psadhiat gdceéss exhibits
10 a high-tenperature heat treatnment or the like. The

exealenagmuliicarsetbality ahd theelltatt aceine irgratiem dposte glagdinpsthibilisy.
enbodinment is preferably 300 nmor |ess, and nore

Fop exsnaplajphy fat Sthulno 60t kanbebd suthectalerthe bighiHtamptrature heat
| arger than 300 nm the enul sion systemof the fat

tregimuang hama projtagleodimgeside alit of 70% arheoravisefpdld8Gfier arore,
is smaller than 150 nm the rate of accunulation in

and jwre pe:ferably SaFaen wares with r¢spaetttp thd fat eypulsiva thasris potesubjected
vessel inner wall) or macrophages decreases when the

to thgthighrigngpepruiedeattigatinetter ed i ntravenously. As a
result, the fat enulsion may exhibit insufficient
physi ol ogi cal activities after adm nistration. The fat
enuIS|on accordin to thls enbodi nment preferably has

L7an A &rgéion & ad egrulsibing#ge8f | ess, the

rost a d| n referably and the fat enul sion
50 Y@ @pﬁ hilielng an@taglé%ﬁ%wn}%%n écfcp@lm&m@ge
40C f seven days of 70% o erably 80%
emgpdigsgof @?ﬁamf?arlgn ¢ 4Bg & ghogRur ihigiBét e g of FC to PG
Si as a prostagl andi n ElL r.esidual
BT, R SR S5 G
o LS e 5o RO B
0 . e aft st or 5C.for
to Gle AR A Bl ip Rl Ehac e P it %Plﬁweme
emﬁﬂﬂ’yfﬁ%ra%eﬁrlgéhelﬁggla%hggpﬁoﬁpld%at%as aratio of PC to PG (PC:PG) of
85:15 to 99.7:0.3 and substantially does not contain 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.  Application and properties
Since the fat emulsion according to this embodiment includes the phospholipid

that includes phosphatidylcholine (PC) and phosphatidylglycerol (PG} and ﬁa_s a ratto of

14
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the invention, the storage test at 40C for seven days

is a test for evaluating the |ong-term storage
stability of the fat enul sion (see JP-A—4-rﬁ§78_§(?ﬁ) D
exanpl e). The 15 T07-0079 KP-60011SG storage es_g{li;@OHSG
20C for two nonths is a test for evaluating the

| ong-term storage stability of the fat enul sion

PRESPGLPOPE)Qftda! S 800 NERE st(aéﬁlﬂy b ki fehbRaicRl A

for exanple). Since the fat emnulsion according to

(pkditpl b0 dhiBe Imﬂgeeéwaﬁﬁe bRt ARRSARObiRlsfhn s@abun?feven if the fat
i ncludes PC and PG and has a ratio of PCto PG (PC PG

en@flsiBR sdxtdn@iaBP ddesthoB corthial a e fa@Putidisech fasieie%eRl | 8Mce the
stability of PCGEl (active ingredient) w thout making

fal émulkiea @ssaiig t@ tHid mbodinbR subshiidiMafoeadeedntn PR the
fat emul sion, or increase the average dianeter of the

stdbality @if eHeLHcEise t@ddién @skobtagih@ing @dn IMuktBbOipréfedcausi ng
a variation in the particle size distribution of the
f at Gedhudmedsion atairdiag to thid fivbdditnefiMbhp bOtsedFoNmaatdifous
fat 10 gl obul es contained in the fat enul sion

injactixr. diln¢hit casehifter adfosidigmbe pHhefthe fat smaldiorastdainedhdcdiding to
particle dianeter |like a conventional art, the

thisedibodimeent, sneifrtight @ntdiner sacicasman angde,iawvidlher 4 petitiad syringe
site. Therefore, the fat enul sion exhibits an

conaerl Isehtrged fafithahe fet pralsgon. | fTHehfet @msioh nofy then be subjected to
adm nistration is small. The PGEl residual rate (% in

a higleteaperatwng heatdreagthem or gtedikege i s cal cul ated by the

15 followi ng expression (1) based on the PGEl content

i n tlihe averagednsies of therfeldimutlsioy acerfrdiag to tes embodiment is

hi gh-tenperature heat treatnent and the PCGEl content
praferablye300xm enighss padmgre preferahly 49 ¢o denmuakiithe avesagebdiameter
. high performance |iquid chromat o]%r aphy (HPLC). The
is lgeaca fhag 399 nih dhamapyleian o7 stefu i the fat ¢mglsionenydEcome nnstable.

in the fat enulsion by HPLC are given in the exanples
If the axsrpgrodiamgien fs, smadle 1@ ey the ratefacrpodatienin that
) t{g) in fat emul sion after storage./ PGElL content (Q)
Intlagapagionasitg Ry erlagy the presipheryl vesped inner all) envpacraphpagss

heat treaf ment 100 (1). 25 1,9. Dosage form The fat
eGP PO et Aion & SRVBRERELIABMOONY. phenarsilh (e fat

m nistered to .human.gr .a mamel ot her, than a

cmiharm ST s isichl PRI CHPROT B fIATedm gty on.

The fat emulsion according to this embodiment preferably has an average
diameter of 300 nm or less, the prostaglandin is preferably PGE]1, 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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16 TO7-0079 KP-60011SG nore preferable that the fat

emul sion be adm nistered by intravenous injection
(including intravenous drip injection). F CHFHEP 1SG
the fat erul sion according to this enbodiofn(gﬁt th?wm
contains 0.2 to 100 mcrograns/m of the prostagl andin

may be adm nistered by intravenous injection either

st&h%@t%ﬁt' af 207C &frit®b anﬁﬂtHst Hite hrleRhifa @il e 'I(FHgU@hﬁ Rtorage
ution. 2. Exanples The invention is further

stbEIRG lof BRMDEhAIWOR Ycéiin gfto e aBRbSsE ek & mgufdgﬁne QIA for
invention is not limted to the foll ow ng exanpl es.
example).Eval uation method In the exanples, the PGEl
content in the fat enul sion was quantitated by the

f ol |S3iéele MR thReSorradotdiey RUATsRADodimdR ifIudk thdyhdspholipid
gl obul es contained in the fat enulsion was neasured

thdindliices fPel AMPG gndBANWAESI0 of PCRo PCLPMEEE) o£ 95§ 9T0D.3, the
fat enul sion was pretreated using an SEP- PAKC18

fatceand]1sibal 8y dxralent snbilitedf PGE 1 \(Witiee $ngredisst) i olGhhking it
content in the fat enul sion was quantitated by HPLC

nettskarg talimitashercadbitives adkict o6l the Thcerapsiba) draf@kase the average
conditions were as follows. Detector: ultraviol et

di-asarqfthofre gobulcsreasihedimihe da\eeli@digh, or c2kSngaryariaddn in the
Col umm: octadecylsilylated silica gel (inner dianeter:

padtictensizd distgbtionl &ftthd: fat @dbwibas cortapeddn theefat adndsiion 60K€ince the fat
Mobi | e phase: 1/150 nol /| phosphat e

gldbufeh epntamed antherfad emutsint ac@rdidg 19 thipdmb@lident Havew siatlend
of nobile phase: | m/mn (Post-colum reaction

unifoma pattickesliargdeRaect ¢amvehtiapal at, the metlicinegs ez sintmn
hydroxi de solution Flow rate: 0.5 m/mn Reaction

acqioiulatedrar the tes{anrsitde  Mheneiore.uhe fag cmubsiondéxahitsen: exad] bant
0.5 mm length: about 10 17 TO7-0079 KP-60011 SG

efficiency even if the amount of administration is small.

The PGE]1 residual rate (%) in the fat emulsion after storage is calculated by the
following expression (1) based on the PGE1 content in the fat emulsion immediately
after the high-temperature heat treatment and the PGE1 content in the fat emulsion after
storage was quantitated by high performance liquid chromatography (HPLC). The
details of the method of quantitating the PGE! content in the fat emulsion by HPLC are

given in the examples described later.

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

:immediately after high-temperature heat treatment) x 100 (1)

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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M Reaction tenperature: about 60C 2.1.2. Average

di aneter of fat globules 5 The average di aneter of the

fat gl obules contained in the fat enmul sio

measur ed using an NAPLUS subm cron parti CP%W§97e9 KP-600115G
di stribution nmeasurenent device (manufactured by

Beckman Coulter, Inc.). 2.1.3. Detection of PE in fat

s,regﬁéﬂe&métﬂa&h@ el eﬁfu1§6m@@9d infteted™h ﬂitrgg Igatu'axﬁ rﬁﬂer,

0.5 m of a petrol eum ether vver

(1ﬁdﬂ?d1ﬁ$fnn§géﬂo§k Qﬂg Q&ldﬂ? Xt B hRplel ﬁl%rfatsérhﬁl &4 acﬁfr&ﬁg to this

centrituging t he supér nat ant |qU|

enRdiRET fht cIRGin3 . 2’%”1‘00%& g’i’ﬁﬂs/ﬁﬂ ap%g)fr&%gwdﬂﬂmy be

nitrogen. The resulting o Bohase conpdnent

adeliis@ted 1h{}a@en%ﬁ§ ﬁﬁ&ftlgﬁ @tﬁ&tmeﬁy oﬁff&%eﬁl%l &R 1ﬂt5‘ aftn

anount o wv). The bottomaof a 15 silica gel
Inﬁ@kﬁsbﬁmgﬁ plate was charged with 20 microliters of

the solution. The solution was devel oped using a

devel opi ng sol vent

(chl orof or m met hanol : wat er =65: 25: 4),  fol | owed by
2.dryiEX@mphdst er spraying a ninhydrine reagent, the

solution was heated at about 120C for ten m nutes.

WheIThe Ghwéibh & fuyBer ditriktatRioweBy iy bt 8xARplks. arkéte that the
detected using a PE standard sol ution that was charged

ingintibh oy lindifed Wa thedBllewitignaampleat 20 the fat emul sion
substantially did not contain PE. 2.2. Exanple 1 50 ¢
of soybean oil (base oil), 8.82 g of egg-yolk lecithin
"PC-98N' (manufactured by Q P. Corporation,

2. Jphofyhmhiicly nethokli ne purity: 98.8 % PE was not 25
detected by the above-nenti oned phospholipid PE
det dtheamamplehotiy PGH1o=smteat inpthd ¥at camisién %8s guaititated by the
di pal m t oyl phosphati dyl gl ycerol (manufactured by NOF

- foltoovipg netlicgls and therayerigs demstet cdihk faogioheles zextainsd gtha fat

honom xer. After the addition of 3.5 ng of 18
enbor0eFompRuEEGYIBGolvasg aytlandi n El, water for
injection in which 11.05 g of concentrat ed glycerin
2.4 kp86&Hlicentanh t he Japanese Phar macopoei a) was
di ssol ved was added to the mxture to obtain 500 g of
a cahe & cawlfian wpepretreafad dsing ne SEBRAIC wreattsilge @apnufactured
liquid vvas caused to pass t hrough a Mant on- Gaul in

by Rersje And the BGRIneantent in By fal emipypn mias gaapitaedby HRLGusing a

post-column method. The operational conditions were as follows.

Detector: ultraviolet absorptiometer (measurement wavelength: 278 nm)

Column: octadecylsilylated silica gel (inner diameter: 4 mm, length: 15¢cm).

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: 0.5 ml/min

Reaction coil: Teflon (trade name) tube (inner diameter: about 0.5 mm, length: about 10
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5 pressure of 600 kgf/cnR to obtain a fat enul sion of
Exanple 1 (average particle dianeter: 193 nmand 213
nm . The average particle dianeter of the f@}_()@-}go L&S011SG
contained in the fat enul sion was neasured, and €
PGEl content in the fat enulsion was quantitated. The
PCGElI content in the fat enmul sion (the PGElL content in
mt he fat emulsion 10 imedi ately after preparation) is
shown in Tables 1 and 2, and the average particle
R&AFR ttpeiudehgbdu@bog! obul es contained in the fat
emul sion (the average particle dianeter of the fat
gl obul es contained in the fat emul sion i medi ately
after preparation) is shown in Tables 3 and 4. The

2.1t Aree Bim¥Rsof fal f18h@Es t hrough a membrane filter
having a pore dianeter 15 of 0.45 mcroneters. The pH

of TR dvetagl AMnF@ LI WRSTat BIRBuRHLMEERE IiPthe 4 cniulsiod (wae

sanpl es), or 6.0 using a sodi um hydroxi de aqueous

mé&@hiet ueig aNALUB ffintithd pah®ld dbe dRMAVuBLR tuch Mir®maéntevice
m anpule, the fat enul sion was subjected to a spray

(ndahefabfted 151 Bédkdnaadlduler, tiept ment (i.e.,
hi gh-tenperature heat treatnent) at 110C for five
m nutes. After opening the anpule, the residual rate
of PGElI in the fat emulsion (the residual 20 rate of
2. P&EIDdtertivhef PEtin €menaildon | nedi atel y after heating)
was cal cul ated, and the average particle dianeter of
t he 1fml ofyltidmol €55 md bf diethgtlether, bine0 Sahl efapestoteunt éther were
average particle dianmeter of the fat gl obul es
addahtbdi mbdf tha fitlenflson. e fTHesniture vas dhat firsedaf Adier centrifuging
heati ng) was neasured. The results are shown in Tabl es
thelmixpurg, the lvepareghmtumbid wasecalecte®El Thasolhent frats tiemdvapamted
i mredi ately after heating was 25 cal cul ated by
usigg afrogent i hbe rdsaltingpil nheset eomponant was distohedhin si on
imedi ately after the high-tenperature heat treatnent
chigeeforaintaghane! mixedobieat amanidwd oPt§% (w6nt edhe bottom of a
.quantitating nmethod, and calculating the ratio (% of
silich gelptimilapeslata was shamed with 20gnirmhitge pbthesobition.1 SEhe solution
enul sion i medi ately after the high-tenperature heat
wag devalerediusing a drveloppe sobisaktehlareformppcthanol smiarseHad0:4),

j mredi ately after preparation. The anpul e subjected to
folh’f@dﬁaygi‘wmgnpéf@f tpraying aminhydepesigciathesolyiien vas haged at

for n days. After opening the anpul e, the PCEl
b RB G o fen it @\%ﬂsﬁogﬁa@m WS 0 aié@w%%@ he sppy @rea
detfggoéq_ ﬁgﬁge g ﬁ?%aix}d\g%sso?lﬂfa()rﬁtthetlta\;raesdcharggg s{n?l?eltrij l,'llatlwars %Eat%rr%ned that

the fat emulsion substantially did not contain PE.

22, 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 dipalmitoyiphosphatidylglycerol (manufactured by NOF Corporation)

- were dispersed and homogenized using a homomixer. After the addition of 3.5 mg of
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enul sion after storage at 40C for seven days was

cal cul ated based on the expression (1). The average
particle dianmeter of the fat gl obul es cont

fat emul sion after storage at 40C for sev@?f@ s 115G
al so nmeasured. The results are shown in Tables 1 to 4.

PE was not detected in the fat emul sion of Exanple 1.

oA ke o R BRSSO g

(Sgégl ﬁ?r%% jr% tg?%g P@%F@&ia})’wﬁ’ disAS'O%Jed vgaé a.@ged Qgea gflixture to

obgéﬁ 50?%‘& %%0%@@ gmhgﬁidaamajﬁﬁ gﬁﬁc?uc%ﬁs% g?lgltlﬁléee(ﬁgﬁ@ Gras calged to
pa@@ﬂgéél &'h (ses (lee?lg’inll{oﬁﬁ)lélﬂgﬁe uf%)ﬁ(u&ﬁij y 2 Yﬁl%ﬁgﬁ% at a
pr&@%@ff@bb‘k@f/@ﬁaw&ﬁﬁn la, fﬁtoenZulsﬂ')H%f @ﬁ% %e lo{gli I‘Q%é’\?ﬁ‘tl(lle

cal cul ated™by nul tiplying the anount

dla(rﬁ&gr %98 il Sl 21731 ). bYI‘hE Q@elﬁgé gﬁﬂlcle(éﬁarﬁgtgr‘%h@% gﬁi‘bules

In Tables 1 an ol ei (parts by nas
cohﬁﬁieeaﬁ fife ﬂahanﬂ@ﬁwhfs nﬁd%@u.'iﬂe& M thérPG@l Rhtchi Rithe Pa@ bﬁlmlsmn
with respect to 1 part by mass of the phospholipid. 20
wad-qdantipi@dpl e 2 A fat emul sion of Exanple 2 (average
particle dianeter: 222 nn) was obtained in the sane

ManN @k FGSE 1 forlRAPHR it en@XSi6R (the PEET dRtchiBURE fRfemulsion
egg-yolk lecithin "PC 98N' was changed to 8.55 g and

imbegiatd1P ufter Mrtpathtie) i showndh qapkat iaai RghyC@E aberdfe piticle
changed to 0.45 g. The pH of the fat enul sion was

dismakjtersifelle fao globlles coftiamed & thg fatcinhultion (6 beabgoparticle diameter
acid. The fat emnul sions of Exanple 2, Exanples 3 to

of fli, fapgidblenpattaihed/ @ thx farpin@isio?nmediately AtekKPrapAlidmGs shown
1 to 7 described |ater were subjected to the

in Haldes 3 empér at ure heat treatnent and stored at 40C for
seven days in the sane manner as in Exanple 1. The
r esifiedidt enatigon fvaPGldreditiroegit h ndcanbremadikérdavmgd ponediameter
average particle dianeter of the fat gl obules

of 0dhtmicresarters.  ‘EhepHfof theghatiémilsionweasghereadiustatito SThe .5 (two
results are shown in Tables 1 to 4. PE was 5 not

sardple®e oe@l0jusinglacsoffmm kydspside aqudousselpppe  2Afterpipetting the fat

Exanpl e 3 . ,
emuision into a 2 ml ampule, the fat emulsion was subjected to a spray thermal

sterilization treatment (i.e., high-temperature heat treatment) at 110°C for five minutes.

After opening the amypule, the residual rate of PGE1 in the fat emulsion (the residual
rate of PGEL1 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 immediately 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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A fat emul sion of Exanple 3 (average particle

di aneter: 229 nm was obtained in the sanme manner as

in Exanple 1, except that the anount of e :
lecithin 10 "PC 98N' was changed to 7.65 g@%‘?%—é{%‘?m”m
PG prepared by subjecting PC obtained by purifying an
egg-yol k phospholipid to a phosphol i pase D treat nent

enhdlsibR nRE8RRIF St @fthe Bl GE8hPLralRer Sk RRbdRht 108hEPERT dofltent in
as "egg yol k-derived PG') was used instead of

thd R il @y inRhQRRERLEY b@piaabe! . and the
hi gh-tenperature heat treatnent conditions were

c hanpRthnipild Subfectditto @REhFh ethBerafiPOREA troftnfefewh adehéd at 40°C
acid residues in the egg 15 yol k-derived PQ fatty acid
fof @5eald@s. havien Gpdfing Blch@ipudd, IRSPEES UMERCN HIRY faB&YasRAhfter
fatty acid residues having 18 carbon atons account ed
stdr@¥e & 4AWC Thaehdl @fys Was qhadtitaredu| ThoOresitasl B@ PR inGhe fat
6.0 using a sodi um hydroxi de aqueous sol uti on. PE was
enfiddion Bfeéraedragt 410t eorfsatveredyk Siag Rakfilafedampdondthe ERBression (1).
fat enmulsion of Exanple 3 had an active ingredient
TheR&Erhye pasicudidmetat of themae dicbuddsyonfaired il gRtfangnlIoios after
than those of the 20 fat enul sions of Exanples 8 and
stotdgecte 407 Bedevantdys whonisexaapired. Tk ebwitseare sBiowrsin Tables 1
consi dered that an increase in the anount of PG
to 4dvEEsedsynoaddtecedint the f:8 tatuldion yf Bftampie 1. acti ve
ingredient after heating. 2.5. Exanple 4 25 A fat
enulBxaoplesfl, Exanp to tandaVenpayetipatangdles 2lilanmd € indi@26the
nnm was obtained in the sane nmanner as in Exanple 1,
resgits epen thegtt 0asadjustd ol BOCExmplesnh 2, 4dde&h 100andhle and
soybean oil. The pH of the fat enul sion was adjusted
Compagative isamgledili tate 6 androioHicatcithe R$UIROWhE0e pH was adjusted to
KP-60011SG acid, or adjusted to 5.5 using a sodi um
5.5 ¢ad Bxadplea dubdus, andl WtandrCongrriiae Frampleset ask eindicate the
the fat enul sion of Exanple 4, 2.6. Exanple 5 5 A fat
resgligMaPbeaH ERnbREChiq B0 Greadibisan o @lo di ametor - 210
nm _was obtained in the sane_nmanner as _in Exanple 1
excEbEXmples 1 to 13 ard Comppiatiye Faamples 4 deidcthe gmonet of PC was
n oil. The pH of the resultjng fat_enulsion was

soybe ] S .
calgulited Py EPHEE the et DRoSRAUPIE e NoNdFAibTRDY the purity
)l e, 5. 2.7. Exanple 6 A fat enul sion of Exanple
(0@?%@?7&)9@ rticle diameter: 230 nn) was obt ai ned
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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in the sane manner as in Exanple 2, except that 1.2 ¢

of oleic acid was added to the soybean oil. The pH of

the fat emul sion was adjusted to 5.0 usingy AMHe€rp.
hydrochloric acid. PE was not detected |fc1}r(f]|d) %<P600113G
ermul si on of Exanple 6. 15 2.8. Exanple 7 A fat

emul sion of Exanple 7 (average particle dianeter: 218

| i ) B bRy BRTE MRS (e R g
at 46T foh 3088 %aY Qinth8 garﬂe Hfaﬂﬁeraamgkarﬁ@qug me & dBH k¥ 8r PGEI
G was changed to 20 O. g, hi gh-tenperature

in @Eﬁtfaf SRALITRNhd Me%dg@%ﬂ%cﬁaﬁ@éf‘gﬁﬂetf& dqfa&%al hed in

five mnutes. The pH the fat enmul sion Wwas a
e:’:u‘ilpf'aﬁ":3 emuldfinNGerd inlddbifelY HRERLAF fre si@flflin Bhiead) tH%}Ee Pr as

usi ng a sodi um hydr oxi de aqueous sol uti on.

nof‘@étectélfﬁﬁﬁ&ﬁﬂehﬁlsti(g}?offﬁianﬁiw25| on of Exanple 7. 25
.9. Exanple 8 A fat emul sion of Exanple 8 (average

partl cle diameter: 197 nm was obtained in the sane

manner as in Exanple 3, except that the anmount of
2.£99Brahpld Bci thin 22 TO7-0079 KP-60011SG " PC-98N' was

changed to 8.91 g and the anobunt of egg yol k-derived

PG vagt emaRBmctb BxanpldP (@ eralb papiclefiahdrer: 220 n@iyul &l Dained
was adjusted to 6.0 using a sodi um hydroxi de aqueous

in fhelshint GthnnEasvii Exaepledig eRedpe that thetddouhabf iEydik ttithin
Exanple 8. 5 2.10. Exanple 9 A fat enul sion of Exanple

“PA-98Vewmghangsdto GlGS giladfeg of PG picharsd) byvabdjcetih@Paarbtaihdd by
the sane manner as in Exanple 8, except that 0.12 g of
punfyigaraeggdyolla phaghéielipiti vo t iphospholipmsa D wédtmeidiia thdp@bence of

the fat enul sion was adjusted to 5.5 using a sodi um
glyoymdt heralpalten gefered tosnl ‘et g golk-deEved PGliptvadetedahsehd of

the fat enul sion of Exanple 9. 10 2.11. Exanple 10 A
diphbmiteiphasplostidyigl Foczoipinel the highvtemagmitya hedt ¢leatnging nenditions

198 nm) was obtained in the same nanner as in Exanple
wegs; chapgeshio 1274E andhencaminute.  Reganting Bielfattieadid hisidues in the egg

"PC-98N' was changed to 8.955 g and the anmount of egg
yollrolepiver P{3 bty padvpsiduss dyayimg 16 carbon atoms accounted for 35%, and

fatty acid residues having 18 carbon atoms accounted for 57%. 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 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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15 to 0.045 g. The pH of the fat enul sion was adj usted

to 5.5 using dilute hydrochloric acid. PE was not
detected in the fat enul sion of Exanple 1 2 )
Exanple 11 A fat enul sion of Exanple 11 (gl%fg%‘é_KP 600115G
particle dianeter: 195 nnm) was obtained 20 in the

sane manner as in Exanple 8, except that the anmount of

ac{ﬁ% gf g%g‘tedi EP?S g a"slggliuggﬁydrﬂgﬁe GRRIEhIEGoP: PiBwEs AR

unt of egg-yo erived PG was changed to
detechfinIhe hEmBEi R oftiGndpRi 4 €mul si on was adjusted to
6.0 using a sodi um hydr oxi de aqueous sol ution. PE was
not detected in the fat enul sion of Exanple 11. Since
the average particle diameter of the fat enul sion of
2.6xanplagnpldsi ncreased after heating by 25 about 50 nm
it is considered that the thernmal stability of the fat

emul £ kR RnRisidaGBlanpld 5 (MRSadeHatidiOfiatRics 0N i} $i obtained
However, separation of the oll phase was not observed,

in @tkabdem&inabad intBkadipld DexagititNg 11 g bedeRrMeid REEidded@s the
excel lent. 23 TO7- 0(5)79 KP-60011SG 2.13. Exanple 12 A

sofedanill| ThepHS thxARWhiag 12 dpaNasReas P t IPH waha @Bieeted in
227 nm) was obtained in the same manner as in Exanple

the?fat exaBpin dffdanddle pr epared by subjecting a soybean 5
phosphol i pid to a phospholipase D treatnent in the
presence of glycerol (hereinafter referred to as
"soybean-derived PG') was used instead of

2.4 p&xaiipted phosphati dyl gl ycerol, and the
hi gh-tenperature heat treatnent conditions were
c hangfad emnolsikid 7€ Bxachptn@ (avierage eartiRegliadeteg 2X30enni)atdsyobtained
acid residues in the soybean-derived PG3 fatty acid

in thesaohe esaninevasrig Fxémphr hercept that 1 2qeoiinieiedcfdowaslatided to the
and 10 fatty acid residues having 18 carbon atons

soptwen it edhé pH of 896 faT hmulsienofast ddgustealtto Sdhuding diutehgdrochloric
adjusted to 5.5 using dilute hydrochloric acid. PE was '

acidot PHevasaroedeteefed imthe fiafienarsips pOBxasiplepanpl e 12. 2. 14,
Conparative Exanple 1 15 A fat enul sion of Conparative
Exanple 1 (average particle dianeter: 214 nm was
obtai ned in the sane manner as in Exanple 5, except

2.8& haExemeleahount of egg-yolk lecithin "PC 98N' was
changed to 9.0 and. t he anount of _ .
di paY 1At eBysionsd %ﬁamfp}fy? Giveags Birtiglsdizpeay 2d 8 mBy) gvag obtained

. The pH of the fat enulsion wgs -
in the sax%e 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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adjusted to 5.5 using a sodi um hydroxi de aqueous

solution. PE was not detected in the 20 fat enul sion

of Conparative Exanple 1. 2.15. Conparati VeyEsdPk®-60011SG

A fat emrul sion of Conparative Exanple 2 (average~—

particle dianmeter: 189 nm was obtained in the sane

manner as in Exanple 1, except that the anmount of
“IR908NOLKs cloagb@Ed 8.1 B anBEBNbuntds e & RGR V1 B6Qvad changed

and the am)uﬁt of di pal m toyl phosphati dyl gl ycerol was

to®ANg e drifedrP of gle-lfﬁl?enﬂhkigfl wal 8djudted €8 031sHE A\@ium hydroxide

adj usted to 5.0 using dilute Rydrochloric acid, or
aqﬁ@d»déssbﬁﬁohp PE3vdiSlonBetdetsP i tHEKA Lm0 07 Bxdt518Q011SG
ydr oxi de aqueous solution. PE was not detected in the
fat enul sion of Conparative Exanple 2. 2.16.
Conparative Exanple 3 5 A fat enul sion of Conparative
2. Examlagpd ¢ average particle dianmeter: 216 nm was
obtained in the sane manner as in Conparative Exanple
1, exefphulded of RimpE 9 'ﬂa\k%?aﬁidlﬁ SiahiRedr: 2178ahy Wi obtained

condi tions were changed to 127C and one minute. The
in e safnetrhdnbAhs BMEHaSipns g Ge dhat Ot 1€ bPolBicGiclibwitadded to the
di lute hydrochloric acid, or adjusted to 5.5 or 6.0
sousdan@ila Jhdiptiofiile faxindBianuaadjusal 3. DasinPk svdiamoidroxide
detected 10 in the fat enul sion of Conparative Exanple
aqBeous 2olhfon. COPP arad mbw/detdxahial the fut Amivbioreofli gingyle Bf
Conparative Exanple 4 (average particle dianmeter: 221
nm was obtained in the same manner as in Exanple 12,
except that phosphatidylserine (PS) 15 prepared by
2. ”dubjbBxamptegl{PC obt ai ned by purifying an egg-yol k
phosphol i pid to a phospholipase D treatnent in the
pr ed'efat emolsidp-afdixampld 1@ Gyemge partigle disniceS P8 way wasbthined
i nstead of the soybean-derived PG The pH of the fat
in theseee orennesasad Fixsmplt §,excdpt thag dicragneuns obieggry ol decithinde
aqueous solution. PE was not detected in the fat
“PErHANS| Wit drngshiod: 25 yandthe apountof egg yplkiderived PG was changed
Conparative Exanple 5 A fat enulsion of Conparative )
to G04NI o The pBed eyl patbsian easqidhséacde:S-1 psingyute hydrochloric

acid. PE was not detected in the fat emulsion of Example 10.

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

to 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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was obtained in the sane manner as in Exanple 8,

except that the anount of egg-yolk Ilecithin "PC 98N

was changed to 8.991 g and the anount of

yol k-derived PG was 25 changed to 0.009 ge'g(??h0079 KPGOOHSG
the fat enul sion was adjusted to 6.0 using a sodi um

hydr oxi de aqueous sol ution. PE was not detected in the

fat emul sion of Conparative Exanple 5. Since the fat

enmul si on of Conparative Exanple 5 was separated after
2.5 T 92KP- 60011SG  heating, determnation of PCEl

and the storage test were not conducted. 2.19.

Corrwfﬁtdnﬁﬂs@ 8fPkfinfic A2 (&ler. aﬁid’l’é‘di‘ﬁﬁme@? R k) o&ss , obtained
Exanpl e 6 (average parti cI e di aneter: nm

in MR @inRedahidr LD BAMDHISRNAREptaRat FG g%P‘EﬁH %&Isusge&a&?g@é@bean

1, except that the anount of egg- | eCithin

phobféirodi M toEsh shok qmﬁﬂz 1 @redingbnt 8le % r&eﬂﬁe (ﬁ%&dﬁfﬂl Khereinafter

I ecit (manuf actured by Q rporation,
refefred m’lﬁ@% ybéaa-EUvedRE pabetked ihReadtdt of the fat

enmul si on mas adjusted to 5.0 using dilute hydrochloric
dipdinitoylphogBatidiiggcdrol, ahd theltgiendhestieti®al teht@xhtddnditions

aqueous solution. The PE content in the phospholipid
wel® chiiiged td W2 71°C.aad onPines. dRegeiRg thafatthacildgbsigwaslis ban

of Conparative Exanple 6). 2.20. Conparative Exanple
soybeAnfdetivedrBGsiaan acitl r&adaea hating € 6 Cxebonlaeonds 4Rwedted for 14%, and

particle dianmeter: 238 nm was obtained in the sane
fatrgpamié resaBies haiawg i barbd? atoesaepduritdiafior 78%. The pH of the fat

di pal m t oyl phosphatidic 15 acid was used instead of
emuimors wybadinstdd td v.2 dsiRGdilTledydidchiorichaeid atPFewad sotalbtenid in

adjusted to 5.5 using a sodi um hydroxi de aqueous
thestal emitlsron (BExaaplen. detected in the fat emul sion of

Conparative Exanple 7. 26 0 Q) TwWd A NmN.+ m

romov r NOmao N'oSmvl r' wwr wONON

r 0o rnwrnO0O0w ON NU

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 0 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

emulsion 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 to 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.c., PE was detected in the fat emuision 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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0
wUwuwuwuw T07-0079 KP-60011SG In Tables 1
and 2, "PC. PG indicates the ratio of PCto PGin the
phos [ » s
IBI"E‘%H@Q ldandlisefi? ipy-& AgiRatk fhe%ﬁﬂ St P 1o P& ih %ﬁ@%haothpld

fromthe result$ ovvnlnT es 1 to 4, since

us8IH Sl fulsibanpl es | to 12 contained the
phosphol i pid that contained PC and PG and had a ratio

5 of AP dicar Sl RETEDes HoviPinHRAble 198 4731Qcé3thetf£leemu181ons of

c—

residual rate of PGEl after storage aft for seven
Exd@ies'8® 10006n0finddhe pﬁ&??@lﬂfld BR% BorithinS P%’ 4% P4 had a ratio
dependi ng on the conditions). Mreover, the average

of P fol It epCHpeyy R 85:19%0 b G: dﬁttheg}egﬂaubmtemcﬁ@paﬁm&&a e at

less, and a variation in the average particle di amater
400 féﬁh@vé@&a}@ lveR Foes o MaSTe B8Y%| or rhéraRg B@"i’eér}fn&%td@ﬁendmg on the
preparation, imedi ately after heating, and after
coBdiibAge Mordd¥er,fthe avkPagepaericiéammetel BE HRS faF GobilBEWASB00 nm or
enul si ons of Exanpl es 1 to 12 exhibited excellent

less] 1ldi d vdriatioh it laveragdgiritlie mdt @ khe 89 @10DXTRE Wa€Rinall
emul si on stabil i ty. Regarding the fat emul sion of

imEediaesl g hitsreprEpanion inmcliaely fedrtheading, ah® afér std?id atid0°C for
the fat ermul sion after storage at 40C for seven days
sewumslags.gnThdrefard, khe fhosmilsiohhafExdmpleot té¢ heeftabitainxcsliann
i mredi ately after preparation. Regarding the fat 15
stabifiy sf autivefingtedipatr(RGE  afck evopllent 2mudsiv@sthbilityon i n t he
average particle diameter of the fat globules
i miggadelgthe fatemuireat ofhCompatatfd Examsplon ate redidubd Gité of
seven days was
PGET! in the fat emulsion after storage at 40°C for seven days was significantly lower

than that of the fat emulsion immediately after preparation. Regarding the fat

emulsion of Comparative Example 2, a variation in the average particle diameter of the

- fat globules immediately after heating and after storage at 40°C for seven days was

larger than that of the fat globules immediately after preparation. Moreover, the

average particle diameter of the fat globules immediately after heating and after storage

at 40°C for seven days was significantly larger than that of the fat globules immediately

after preparation, and separation of the preparation was observed. Regarding the fat
émulsion of Comparative Example 3, the particle diameter of the fat globules increased
immediately after heating at a pH of 5.0 and 5.5, and the residual rate of PGE1 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 to0 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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after preparation, and separation of the preparation
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and t he resi dual rate of PGEL1 after

51%{1%@19? 1@«» 4&%&&5@@«@&9@4@ 74RSIR3R A RO of PG the

Specifically, since the ratio of PC

cnﬁfl’g)ﬁ’@abil oifly WerRDRSRDA AL LA RHHEIHE hhSIEANGREOk 40°C

.3 1in the 25 fat enul si ons of

fofmaﬂ e@sl V%E%@eep kiRSredidh A rRcIPPGE] HREsDlAL Iat k6 RF seven

the active ingrédient (PGE1l) and/or the émul sion

asgd @bs blg NicBRlyEowor Speficdlly, FaBRasiat PYor PAIARLAI dlfp@g the

S was used i nstead of PQ t he emul si on

emT@sZmO OABi1IKPw RO AR e bPGET Miswgsearal rapidiyned
i medi ately after heating and after storage at 40C for

In ER¥&Aratia ExamplyV& Ve emiilbion e5ilidy adcréRb®bPincBigotatRict T in the
storage at 40C for seven days was significantly | ow
phbsphotipidar #owee ef-PER1 dsappedicd\fipidly BAcovaartid @athiCuaheagive
of PQ the enulsion stability was maintai ned
Exampkgdilaindlly after heating and after storage at 40C 5
for seven days. However, the residual rate of PGE 1
after storage at 40C for seven days was significantly
| ow. Specifically, when using PS or PA instead of PCB
2.21he Reswitd aieostostgaiat P0G/ fonaso meintitsai ned, but PGEl
di sappeared rapidly. In Conparative Exanple 6, the
enullhe dat csnddiony Gpi: i5riq oé Esanipley 1iand Grand Gomipagat e Hxample 1
the phospholipid. However, PCEl disappeared rapidly
wessstorsdyia R&&I far two awmper affhbles 5 a0d Eshorp teesPGE L residhial rate and
2.21. Results after storage at 20C for two nonths The
thef wraémamc&m@m(ﬂpiﬁr afiergjorage. Exlegi(@s] resighal ratealigr storage at
Conparative Exanple | were stored at 20C for two
20 ok o mmﬁrSe‘gasatakNéﬁ@ ugeghessppeEpn (lBsi dual r at e and

15 the average particle dianeter after starage.
PGEAS g glea fHpm rtgf’( wsylfsishpwatp Frﬁ'blés apnd 6be fa rerrtu;}%on of
s cal cul ated usin pressjon (1) i
ExEpBlerl G RS e (6 i ABEES e the fogemusion
emul sj.on of le | had ap_.active ingredi ent
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T~ WWa WWWU WTO07-0079 KP-60011SG 2.22. Results
after storage at 5C for six nonths The fat enul sions
(pH 5.5) of Exanples 1 and 7 and Conparative Exanple
1 were stored at 5C for six nonths. Tables 7 and 8

2.3 0vRdshis BEFL &S AYat thadienithst he

The fat emulsions (pH: 5.5) of Examples 1 and 7 and Comparative Example 1
were stored at 5°C for six months. Tables 7 and 8 show the PGET1 residual rate and the
average particle diameter after storage. The PGE1 residual rate after storage at 5°C for
six months was 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

emuision of Comparative Example 1 even after storage at 5°C for six months.
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2.23. Results after storage at 5°C for one year

The fat emulsions (pH: 5.5) of Examples 1 and 7 and Comparative Example 1
were stored at 5°C for one year. Tables 9 and 10 show the PGE1 residual rate and the
average particle diameter after storage. The PGEI] residual rate after storage at 5°C for
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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CLAIMS

1. 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 85:15 t0 99.7:0.3.

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

93:51099.7:.0.3.

3. The fat emulsion according to claim 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 phosphatidylethanoclamine (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 claims 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

substantially does not comprise free oleic acid.
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TO7-0079 KP-60011SG CLAIMS 1. A fat enul sion

conprising a prostaglandin as an active i ”ﬁ(ﬁ'ﬁ@ﬂ)’ﬁﬁkP—ﬁOOllSG
the fat enul sion including a phospholipid that

i ncl udes phosphati dyl choline (PC) and 5

phosphati dyl gl ycerol (PG and has a ratio of PCto PG
(PC.PG of 85:15 to 99.7:0.3. 2. The fat enul sion
according to claim1, wherein the ratio of PCto PG

9.( PC:'Fie) fat émulfnSict&d td afly dne fkldms e  atheR Hl%'f@trbmulsmn

according to claim2, wherein the ratio of PCto

coldpeisBQ freshighés Bt aci@%r ¥s Qalbin #h anlhigit bAD.0eFPhis @ness by mass

according to any one of clainms 1 to 3, wherein the fat
wﬁmﬁspetc@fblpaxbs%mg af thy plegsolipid. conpri se
phosphati dyl et hanol am ne (PE). 15 5. The fat enul sion
according to any one of claims 1 to 4, wherein the PG
conprises a linear saturated or unsaturated fatty acid
10c esiThecfatanilpign hecdrding 8o el Onwheeinbe & @nfulsidineorhpdises a free
emul sion according to any one of clains 1 to 5,
higitee fatiyacider iIRGaltsn ad amoustch i fipeE@r Yk by nfass Wit rbgiect to 1
enmul sion according to any one of clains 1 to 6,
pavttbgrmeass of te pghatpltedipidsi on substantially does not
conprise a free higher fatty acid or its salt. 25 8.
The fat emul sion according to any one of clains 1 to
6, wherein the fat enmul sion substantially does not
11conpihieda dnmdsion hedordiag talcla® 9 1O 10,000geiiPhé 00d higler Ritty acid is
The fat enul sion according to any one of clains 1 to
freg oleihe¢idi n the fat enul sion conprises a free higher
fatty acid or its salt in an anmount of 0.015 parts or
|l ess by mass with respect to 1 part by mass of the

pho%pholl pi d.
he fat emulsion according to any one of claims 1 to 11, wherein the total

content of the PC and the PG in the phospholipid is 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 claims 1 to 13, wherein the

prostaglandin is prostaglandin E1 or its derivative.

- 15.  The fat emulsion according to any one of claims 1 to 14, wherein the

prostaglandin is prostaglandin E1.

16.  The fat emulsion according to claim 15, the fat emulsion having an average
particle diameter of 300 nm or less and a prostaglandin E1 residual rate after storage at

40°C for seven days of 70% or more.
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5 10. The fat enulsion according to claim9, wherein

the fat enul sion conprises a free higher fatty acid

or its salt in an anmount of 0.15 parts or S :

with respect to 1 part by mass of the phéggﬁgr?%1g. 115G
10 11. The fat enul sion according to claim9 or 10,
wherein the free higher fatty acid is free oleic

acid. 12. The fat emrul sion according to any one of

clainms 1 to 11, wherein the total content of the PC

17and tHeafsmiRiohhecabRgRb elaihilg, the fA2ndAQ6n ARVife ad Bvclabe

The fat enul sion according to any one of clains 1 to
paktile Hiatefedlof 800 bl @NeRQhNE pros&thndal Ei RisidMPROSHter storage at
injection. 14. The fat enulsion according to any one
400€ fed savévbdaysto® 80%, orvhiéeei n the 20 prostaglandin is
prostaglandin El or its derivative. 15. The fat
enmul sion according to any one of clainms 1 to 14,
wherein the prostaglandin is prostaglandin El. 25 16.
18The Thatfatsmlsion acagdiag &b dginh 05 charMehtulsidhBaviid an average
emul si on having an average particle dianeter of 300
pattivlodiainetes oA B0 ampr st agd apetistagkndineB1 chgatual @teeafad b@kage at
storage at 40C for seven days of 70% or nore. 39
A0 TorGev &Rs 6083%SEmd&Z. The fat enul sion according to
claim 15, the fat enul sion having an average .particle
di aneter of 300 nmor |ess and a prostaglandi n El
residual rate after storage at 40C for seven days of
1980%Ibe fatmnalsibn 2 ordihg td dainehdiltbe G emobordhaving an aesdgm
15, the fat enul sion having an average particle
padickendismetendf ZB0nm or bass hubs prostglangindst wegldunldiare affer storage at
residual rate after storage at 40C for seven days of
20%5 bor syo waanghs af B0Foor maee. f at  ermul si on according to
claim 15, the fat enul sion having an average particle
di aneter of 300 nmor |ess and a prostaglandin El

residual rate after_ storage at 20C for_ two nonths of
20809418¢ f3hgmuilsion according to claim 15, the fat emulsion having 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.

21. A method of producing a fat emulsion according to any one of claims 1 to 21,
comprising preparing a fat emulsion that comprises a prostaglandin as an active
ingredient comprising a 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.

22.  The method of producing a fat emulsion according to claim 22, wherein the pH

of the fat emulsion is adjusted to 4 to 7.

- 23.  The method of producing a fat emulsion according to claim 22, wherein the pH

of the fat emulsion is adjusted to 4.5 to 6.5.
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20. The fat emul sion according to claim15, the fat
emul si on havi ng an average 15 particle dianeter of 300
nmor |ess and a prostaglandin El residualpfa :
storage at 5C for one year of 80% or nnrénﬁﬁﬁﬁéﬁéﬁ%mnISG
met hod of producing a fat enul sion according to any
one of clains 1 to 21, conprising preparing a fat

emul sion that conprises a prostaglandin as an active
20 ingredi ent conprising a phospholipid that conprises

4p hOSfQHﬁE q&hy(;f%t‘h%rlia e g&tlg%ﬂﬂdmgéﬂ%g%ﬂ% (§}ﬂ§ 9;51}%11%‘)1(1 that
ha?%thlcpo hos%lfat ATRRoIRE fé gﬁm@gc@?lf@b) eplpe O 85:15

accordi |n122 t he 'f at
to 9?@' L($5 91k k%s%ﬂhﬂ?} 8’(5!35 t119t éorﬁﬁhs &)h%gpl%ﬁdyﬂ;{hﬁnﬁﬁﬁﬁlﬁd@ﬁﬁ in a fat
produci ng” a enul si on accor to claim 2 7

enMIS6£8 At E(g}ﬁ 1@4@'3 a frosttzl%%rfdﬁ{ aSIBive Indrsgigg] usted to 4.5
to 6.5. 40 07 O 60011SG 24. "A net hod of

stabilizing a prostaglandin conprising using a
‘phospholipid that has a ratio of phosphatidyl choline
25( PC)A hRHAQTRRBIHzEhe foil M@Eﬁl@i cdifipisih P65 pROspBETiFia thdt Bas a

:0.3 and substantially does not conprise

ratﬂh@ﬁ;ﬂiaﬂg:hdﬂmbﬁhbmwdm@phdsBEaudytrglgvcefralt (PG (PO 18515 to

that conprises a prostaglandin as an active
99778 afd SWlistanZidlly dod¥aioh e6npiisesitvbpidtiayRehahalanGheO(PH) @5 a fat
conprising using a phospholipid that has a ratio of
enfuivdsPihat ¢cliphridas b ipPatdeRalin £ dahmespdagrelidrg) ycerol (PG
(PC.PG of 85:15 to 99.7:0.3 and substantially does
not conprise phosphati dyl ethanolam ne (PE) in a fat
10 emul sion that conprises a prostaglandin as an
26act iAteemulgif@dp apént cafprising ephbsphiolipnighadent ratengl | Si ng
a phospholipid that has a ratio of
phpdphsipdidchadine ¢BG) iorphoé@)idyiglywhod (PG (ROPG) pE&r:0f i PLy.0.3
(PC.PG of 85:15 to 99.7:0.3 and substantially does
andh etbstaatiphly decsptod sphpitisechtiosphstidplethannlemimEPE)t the emulsifying
emul sifying 15 agent being used for a fat enul sion
agfmﬁ heingawprd fosedatenpilaion Hyit aprdprisess: paostagiendie as an active

redient. 41
ingre 1ent. :
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