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The Comparison Study of Lipo PGE,; Preparations
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The comparison study was performed with 3 kinds of Lipo PGE,; (5 ug/ml) preparations (Formulation A, B, and
C), which are now used in clinical. Under alkali condition, Lipo PGE; (5 ug/ml) preparations in combination with
physiological solution containing calcium ion were susceptible to stop dropping because of the formation of aggregates.
There was a difference of feasibility to form aggregates among these preparations. The percentage of PGE, in the LM
(lipid microspheres) was 68.8% (Formulation A) when determined by filtration with the pore size of 0.1 um, and the
respective value (%) of Formulation B and Formulation C was 43.0% and 13.9% . This indicates that the latter formu-
lations were significantly susceptible to leak from the LM. PGE, can induce an extensive irritation. The potency of irrita-
tion was the most in Formulation C. This seems similar with the result of LM retention of PGE;. PGE, increased the
blood flow. Formulation A reached the peak by 2.27 fold, which was significantly higher than Formulation C and PGE,
alone (PGE-cyclodextrin, PGE;-CD) . The peak was also significantly higher in Formulation B than that of PGE;-CD.
The AUC value of blood flow rate showed a significant increase in Formulation A and Formulation B as compared to
that of PGE;-CD. Drug retention in the LM can be a determinant factor for drug distribution and pharmacological
effect. This study indicates that there can be some differences among Lipo PGE,; preparations, which have the same drug
dose.
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Fig. 1. PGE;-encapsulated Lipid Microspheres (LM)
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wFERES (CAF, ®IEM) &, SFHERES Ok
Jeih) ERIFEORS RNEENREET D LN,
FEMIAYIC B TRIADER L DD H 5. #IEM
DFRFHEEITE, HRBOMEORENE FHk XU
BOGVE, IEEER) S AEMERIFENZFE T S
BRERIIVLETHLHOO, 2t B #HFpE
BREDOHEMEITETHERIAETHSD. LEEN->T
MO RMNS D, BEEDIEREMA LT DILO
1 DELTHIfRFENTWVS,

LI AT, IFEEEBYETY R PGE, 8% (7))
TORE D)) ERFEHNOBEMICERLZEZ
%, ETEEHERICETL— NNICER R ED 2 80
WEFLBRSRBROBENHEIN? ZOHRITT
WHIBEHETITHIN S TLAF > OFEEICKD A
R 2 ZENRMINTNWD. Y EHTREZ, H
UM NTOM M, Serdim EFm ORI E
WREDERIGENNA SN ETHS. U
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512, LM NOEAIGRFE, R, KOt &
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Al % et U 7z
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1. fERAZEA UK PGE, Al

1) JeF 5 : Formulation A : 5ug/ml V) 7 JLiE
RS (BLE &S MS64T) 10ug/2ml s =27 )b
77 =<

2) %4 Formulation B: Sug/ml 7'V > 7%
SRS (BLEHR S 485711) 10 ug/2ml 5 RIFHEGH T
D

3) #% 5 : Formulation C: Sug/ml 7V 7' 0 X
NSRS (BLE %S ABO6A) 10 ug/2 ml ; &+l
ET ¥

TNENDR S KRS &% Table 1 1IZ/R L7z,

2. FTHE #0500 ml O\ < 2 pH
8§ THDI® (=7 B 77 —<W), A>T IViK
(VIVZ 7 R FILER), EHERKR (FIILVEE
A% TIVEM)) K ; Table 2), &2 WIETE4t
F7K 500 ml (KERABE KRS REgEEE) U R
PGE, #& 2mIBE L 7z, BIERE S ITEHK T v
~ (Z7OIS-1A1, 21G) ZHEHKELTINS DN Y
TEDHL, FF—EHETH FEMBLE. MF
BRGNS 1 KERE, 2 WeR O 3 eI, & & 10
mlH R 2DICEL R (AX2U 25 —0DH
BEDT10ml 2782 DIZE L /2 KiH) Z5HH L 7=,
HETREMTEDEIREL L. ERITE->TI 7%
REEKFT DU DT AR (XA 02 REEEEE)
H2NIX0.5mol/1 LIV T LEKR (>0 5
A h-Ca®; =707 57— Z/MALL.

3. IMAICHEFEINDPGE, 2 LM OERE
M 0.2-0.3 um TH 5/, pore size 0.1 um O 7 1
V& —ZimiE L 2R IcE £ % PGELIE, LM
MOGEEEL 3B E AT IENTES.? UR
PGE, %% 4 ¥ &7k T 100 {57 %, 0.1 um 7
)% — (Millipore Corporation, MA, USA) %
WTHiB X ¥7-. PGE, % Prostaglandin El1 En-
zyme Immunoassay kit (Assay Designs, Inc., MI,
USA) ZHWTHIEL 7.

4. RERHMERER MM Wistar 7l T v
~ (SLC, #hd) ZHW. B ofE, F2ERITY
oo TRER Y Y > FERKEE R E TS =
EAF LTz

%> 75 =) (50mg/kg) MERENGRREED T,

Table 1. Component of Lipo PGE,; Preparations

Formulation A: 10 ug/2 ml

Formulation B: 10 ug/2 ml

Formulation C: 10 ug/2 ml

Alprostadil (PGE,) 10 ug Alprostadil (PGE;) 10 ug Alprostadil (PGE,) 10 ug

Purified soybean oil 200 mg Purified olive oil 200 mg Purified olive oil 200 mg

Drug Highly purified egg lecithin 36 mg Highly purified egg lecithin 36 mg Highly purified egg lecithin 36 mg
additives Oleanic acid 4.8 mg Oleanic acid 4.8 mg Oleanic acid 4.8 mg
Glycerin 44.2 mg Glycerin 44.2 mg Glycerin 44.2 mg

NaOH Adequate pH Adjustment Adequate HCI Adequate

NaOH Adequate




No. 8

1239

Table 2. Contents

Physiological mEq/1 H

solutions Na+ K+ Ca?* Cl- Lactate

Hartmann’s solution

pH 8 HDJ® 131 4 3 110 28 7.8-8.2
Solulact® 131 4 3 110 28 6.0-7.5
Saline® 154 154 4.5-8.0

R L 7z, FIELZHEIC, VR PGE, ©Al
(5ug/ml) EEXF I (FEHIEE, KB Bk
0.2 ug/ml 25 8T DIRG L ZIEKRD 100 ul % EH
5 U7z, £/, FKICPGE, 28 780\ REH]
LM (-f >+ 5 U RA® Intralipos®, =Zw )7
7 —<) *° PGE, &K ((5ug/mD) FSHH T O R
% 54 >®, PGE,-cyclodextrin (PGE;-CD) ; /N§}
*m1¥%)%tx5 SVEWR 0.2 ug/ml L ET
RELUEBERD 100ul 2 KNG Lz, 561

tX?‘V@%(QU@thWA%EﬁK§W§
U7, B 6 kN G#%, 1% TN AT
V— (FOEHIEERD) AP RS 2 1 ml #RIR A %
U7 30 7%isiml, HhoREzHEEL CE

BIZAFEMDORES I ZHEL /-, AEHOERENS
DIFORETR a7 EEHEL .10

A7 (0) ; ARKENASNIRN

237 (1) ; B 5 mm A

A7 (2) ; 5-10 mm

237 (3) ; 10-15mm

A7 (4) ; >15mm

5. MASOEE M Wistar Twiiz o v b
(IRE200g) ZRERICH L. 22T F—)LIT
K2 MEET, UiR PGE, ®A| (5ug/kg) % ERIRN
BH LUz, mREREZ, miKs ALF21D (#7
RNZZ) Z2HW, v bREFFICEEIELT
O—7%4 LT ok

6. #rEHALEE e FR UL, Tukey-Kramer
FErHWTLERRREZ1To72. p<0.05 ZH XK
&L

] R

1. YR PGE, #A LR EAE TR JR
PGE, #1 %] (4c %5 : Formulation A, %5 :
Formulation B % ) Formulation C) %, NJL h¥

> pH8 THD]® (Hartmann’s solution pH 8 HD])
RIZHN A Pl Z BB L7z (Fig. 2). NIV B
> pH8 THDJ®X, NIV UL F D 2EH,, I3
B D pH 8.0 IZFHBEE A DK T % (Table 2).
BIIATE 13 10 ml 1§ FI2 2-3 32 L 7275, 1§
PAWNIZ Formulation B } X Formulation C i{Eﬂ:T
BELrolz. 7T TR ERREY DD
N7- (Fig. 2). —J%4, UK PGE, %%%U%é*imv\
)V s~ > pH8 HDJ®#i#k, MK X Formulation A
ZiRTE U 72 iRiE, N EEAKREBEIE T LD
D, TXRTOH AT L.

EBRWIZpH 2 BT 5720, VILT 7 8 (ALE
U/7wm IV LA F 2 2EE) 500 ml
W T% kBT b U T LK (T% A1 02" 20
IM%MKK&DW%%“K U 7R PGE, %%z &
FWYIVT Y MR, KU Formulation A %R
UaiiRlE, M EFEETIPRETFLAEZD DD, T
TOMHM ENK T LR, —JF, Formulation B T8
Formulation C Z & RIIFEE 0D 24, H FAHE
Elxol. IaB, REGW pH XN Z N 8.00-
8.08 Th D, ZBIIAEDSNIRMND .

EERMIC pH Z _EIT, 7‘&:?5735“)77)1/*‘/'7A’f 7>
EHEESE S0, A AR 500ml 2 7% ik
FRUTLER (T% AT 20ml kOra>”
J4 k -Ca® (1mEq/l) 1.5ml ZMAZIREKZH
W/z. U7 PGE, |z & £/mWRAKIZ, T
W F#& 7 L7, —J, Formulation B } 7} Formu-
lation C Z B TNEAWIIFE L0 24 L, W FARES
75> 7z. Formulation A & TKIL, 3 EIOE %
o755 1 IO RF L[, BERFEY Z R
Wi FINE T LIsino 7z

723, pHFEAL ”‘/)1/57 ~® (ALgY >
JViR) 500ml DA EREGLZHE (pH 6.1-6.5),
» 5 Wi pH %J:HT%%}I/*/‘?A’T’ T EEER
VWIRRETH 5 B A /K 500 ml & 7% ke~
T LR (7% }/{D/‘@) 20ml Z2RE L2GG
(pH 8.06-8.12) 1%, V7R PGE, ##| & D Fikk
TTNTﬁ?%Tbt

2. )R PGE, &&|D LM A~ D EFIR#E
Formulation A 7z A AH/K T 100 57 RE%Z, LM
HICIRFF S N/ PGE, OEIE13 68.81+15.6% L HLH
N7 (Table3). —J, Formulation B TI3EH
43.0% (p<<0.05), Formulation C Tl 13.9% (p
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Fig. 2. Dropping Test and Formed Aggregates

Dropping test was started with Lipo PGE, preparations in combination with Hartmann’s solution pH 8 'HD|®. Time for 10 ml dropping and cumulative
volume were determined every hour. The mixture containing Lipo PGE, preparations (Formulation B and Formulation C) could not finish dropping because of

forming aggregates (Representative photo was inserted) . Mean=+S.D., n=3.

Table 3. Retention of PGE, in the LM (%)

Formulation A Formulation B Formulation C

68.81£15.6 43.0+16.9* 13.94+6.8%%*

Mean=+S.D., n=6, * p<0.05, ** p<0.01 vs. Formulation A,  p<
0.05 vs. Formulation B. PGE; was determined by Enzyme-linked Im-
munoassay kit.

<0.01) TH»D, Formulation A & DHIZHZRZEMN
B NJ/=. —J, Formulation B & Formulation
C OMAEIC bFEHAAE BEZRD 72 (p<0.05).

3. RERBHERAER  PGE, HH ORHIENE
WZ &, Ty bERREE M W 58 5
Tdhs (Fig. 3 GEZM). —F#, PGE, 22 £/x
WIM (f > FURR® 13F & A EREMEE R
2oz, Ui PGE, WA GHOBERDOKE
I /M5, Formulation A O X O 7 {1 0.636,
Formulation B Tl3 1.64 (p<{0.01 vs. Formulation
A), Formulation C Tl 2.36 (p<{0.01 vs. Formula-
tion A) T®H>/=. 723, Formulation B & Formu-
lation C DM FIFNTIEFEHAHIA BEAIZRD 5 Nz
mo7z.

4. MAEENEE) PGE, #A| (Sug/kg) &7

Formulation C

PGE1-CD

Histamine ‘ Intralipos®
3 -
2.5+ T
9 o+
®
§ 1.5+
w
1 .
T
0.5

Formulation A Formulation B I Formulation C

Fig. 3. Skin Irritation Test

Score was determined from each pigment width according to the follow-
ing criteria. Score 0: not detected, score 1: less than 5 mm (diameter), score
2: 5-10 mm, score 3: 10—15 mm, score 4: more than 15 mm. Mean+S.E., n
=12 **p<0.01 vs. Formulation A. Representative photo was inserted.

v MZHIRNEET 5 &, —BEDEKTODs, &
Wz & mzE-RL 7z (Fig. 4). #EimoE—7~
1%, 5 A1 O E & X T Formulation A T
227 &b E < (p<0.01 vs. PGE;-CD, p<0.05
vs. Formulation C), Formulation B TiZ 2.11 % (p
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<0.01 vs. PGE-CD ), ¥ /= Formulation C TZ
1.86 (5 Th o/ (Table ). IMFEEMOE — 7125
9 5 ¢[#lE, PGE-CD #5825 05 58-62 1
#%EFFEMETHo 2. —F, PGE-CDIZ, #5
BO—@BEOKT (28%) MNLBIFESLNTH D
(V7R PGE, #4( : 33% X ~), UK PGE, "Izt
NPRENT (197 B%) REMIELL (UR
PGE, #%] : 16.2 #%%).

&5 6 ok EMIL, PGE-CD &9 X
TOHATHREGHMOBEIZIFHTR 2. ThZTho
HRimAEEMZ 1 & U7z 28R 5 il
L, #5677 (360 #) [l d AUC fE &Ko /-
(Table 4). T XT®DY R PGE, #%[i%, PGE,;-CD
IZHEXRE W AUCEZ/RL /=, 72/» T% Formula-
tion A (5043 +348.2 blood flow rate * sec) % For-
mulation C X PGE,-CD IZ b XE &EICE <, For-

Formulation A

Formulation B

Formulation C

——— PGE1-CD

P

T T
/,f/l Trn’rrrfrz‘ﬁéjqqc

Blood Flow (rate)
o

0.5+
e T T T T T 1
0 60 120 180 240 300 360
Time (sec)
Fig. 4. Pharmacological Effects (Blood Flow Increase) of

PGE, Preparations
Under anesthesia, PGE, preparations (5 ug/kg) (Formulation A, B, C
and PGE,-CD (cyclodextrin)) were intravenously injected to rats, and blood
flow value was monitored. The data were expressed as the blood flow rate,
where each value prior to dosing was considered to be 1.0. Mean+S.D., n=
5-6.

mulation B (4896+485.0 blood flow rate * sec) &
PGE;-CD [ZHREEIZEN D 2.

Z

BIER7OX% 275 >5 ¢ > EL#A (VR
PGE, 8] #H LO@EEEL T, TAHF %KL
NOMOIEF EREMFEA LN & EHD, TF
B GETOBEITE, T4 CNTOREZEN </
D, NRESTEMT A O THRETDHIE) Lit#iE
NTWa, LN>T, AV ULLF 2 E2ETHA
Y ik (VLT 8 IR FEF NI D
LR (A1 D2®) Z2IMAD T EIAKRBZTH 5.
UL, ERIRSS S IME 62 F1 D H YT pH D&
)V b= 2k pH 8 THD®iik 2 =N T 5 Z &1,
BR TR I hsillAaabd & s, BicHmES
N, RFRICBNTHRERLZLDIC, WD
LA F AFE T TY IV Wl & U 7R PGE, #5%]
LIRGHBMFIE 5 L, BEWFEYZ AT 5k
Wb s, Liehn->T, EERGTIIHILTLA
F 2 EEERWARAERIZY R PGE, B & RiE
THIELEHBIRELEZS.

I FEBRTH S N ERIREY) D £ R IR L
TV, RERRRR > DV % 3 D sE 72 iR BH 2V IA B T 3
%, bbb ARBTEHL=DIX, BEDARK
IZALNEHMERMOERTH D, ZHUIERSTDFE
LIZbRbod, EMFv U 72308 LT
DREITENDR D B[R Z RB L TWb, 22T
AFFETRF YU 7 THHIEY Ry /0x 7 =
7 (M) ZE&07=/AEID IR ES 2 Y Tz,

LM HEZ, mfbaniz~xr o7y =0k
B2 EDQRIEMEMAE, MmN EMAL, MM46 7z &
D¥EEMIE, FFiE O Kupffer fifin, Mg~ o7 v —

=

Table 4. Change of Blood Flow Value Following Dosing of PGE, Preparations to Rats
Blood flow value  nro:um blood flow  Maximum blood flow  AUC (0-360 sec) blood
me/ke n prior to dosing (rate) (rate) flow rate - sec
(ml/min/100 g)
Formulation A 5 5 13.7+2.45 0.644+0.085 2.27+0.167*% % 5043 +348.2**
Formulation B 5 6 16.3+2.22 0.697+0.104 2.11+0.258** 4896 +485.0*
Formulation C 5 6 15.2+2.93 0.683+0.094 1.86+0.271 4506+197.1
PGE,;-CD 5 6 14.5+2.72 0.715+0.176 1.56+0.349 4193 +284.3

PGE, preparations (Formulation A, B, C and PGE,;-CD (cyclodextrin)) (5 ug/kg) were intravenously administered to rats under anesthesia, and blood flow
value was monitored. Data are expressed as mean=+S.D. Blood flow rate was calculated, where each value prior to dosing was considered to be 1.0. AUC (area
under concentration) was calculated from the data of blood flow rate from time 0 to 360 sec. * p<{0.05, ** p<0.01 vs. PGE,-CD, # p<{0.05 vs. Formulation C.
There was no significant difference in the blood flow value prior to dosing. There was no significant difference in the rate of minimum blood flow value.
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PICIZYRYA b= AKX THDIAENS
W, 12710 5 55 = VR RIE T S D RIE R AR
S 2 b (SHR) OEFEMES, ' & MENT
13" Te fEak U 72 LM DYERIR NI 5-1%, THEe - e
2 EDMNRDIED, BB U~ FHEE DO RIE
8oy <o 18 1 PR ZE M B ARAE AL E FR 3 O BhRAE LRI 4R
9 2.1 L=n> T LM OEREME Y —47 v k
ETBEYNTE ST, LMIZFERITHEL 238+ v
7 &R0 E% W2 RIORGZET5HE, LMH
NOFEFREFHENFE VT E, ERICREGELEZEED
& =7y MESPEWEMSRENHGFTE S, Fv Y
TN S ORI AR OMESHARICKS T
RIZD =0, KRNEHREIZEDIE 2 OBEEZBIT 2
VENH S, PGE, OBEBRETH 5.
EHEHEKEHWZHIRAETLM N0 PGE, {#
FRZMHET % &, Formulation A 231D 2 #IZ k.
REZIZEHM>7=. —7, Formulation B & For-
mulation C OHEIEIC O A BERERZADTND,
PGE, # LM IC# AT % Z & THI M 2 BEE 1K
TEEDIEE, RERIEERBRNSHSNTH
5. [FEFIZ, AFBRIZ LM 2 5ilEEEL /- PGE, &
ZESRL TWE, 948D, LMADRHEHWN
PGE, {##7#% % /k L /= Formulation A 73 & U]
WM ZER L7, —7%, Formulation B, Formulation
C Ol M1 Formulation A It REEITE L,
SERNRFFR & OBIEMEAER <RIBS Nz

U ARBEELT D Z & THEYFENFIAEEOE KT
% Z &3, PGE; OFfD i ifi & e O A #5 5R
MHBASMMTH D, Z4id PGE-CD M 55420
BAL7Z 0T Tl < 2HITHSNTHHA L S0 oITH
L, URPGE, TIZ LM ©% —%4 v ~MENHKK %
EERERALICERITE DA D LRI NS, L
MURHH—HT, Uik PGE, #FIRICIZFR &% 5
2B RO S5 TEYENFAEE DK E S ITEVAA
SNZZEIZERIRETHD. BEEALGNSM
REHEMORAME (Fb) 1%, Formulation A 23
&<, Formulation B, Formulation C 7% Z 2UZ W
7Z. LM N DWW PGE, {rFF% % £f > /= Formula-
tion A 2VEWERIFIATEEOBNZHFATH > 7=
DIZ, PGE, M bREMICEYHAE LM 12X > T
EEREALICE I N REEZ A BN S,
ZDED1Z, UK PGE, ®BAIIZIZERD AU
THDICHHROSTREAE L TOREITITE NS

SNz, B2FEFRFEEO—-RELT, FrU7
WHERR RS> DHE N T 53115, LA L Formulation
B & Formulation C OFICHZBNALNTHD,
HHAOEEREOERERETFLRVELZIEBEL
5015,

AWFZEMN S, BT LM O X 5 72 sy ki
IZfRb S K ESORFNL, BAIE U TORSEMEN
FEHR DR E SIS 5 Al RetEN7RR S Nz,
LMo T, ERGOARESTRENE L TORZEME:
ZHMODOBMENBETH D EEZ SN
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