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An Intravenously Injectable Emulsified
Iodinated Oil Contrast Agent
for Liver CT : Experimental Study
of Lipiodol Emulsion Emulsified by
Lecithin (LEL38) in Rabbits

Tsuyoshi Kamei

LEL38 (lipiodol ernulsion emulsified by lecithin 38
200nm) is

intravenously injectable oil contrast agent for liver

mgl/ml, mean diameter a new
CT. The aim of this report was to evaluate its
ability to enhance contrast in the liver of 46 rabbits
with regard to the correlation of density with time
at an injected dose of 76 mgl/kg (before to 120
minutes after), the correlation of density with dose
(0~760 mgl/kg) and the detectability of liver mass.
The time-density correlation of LEL38 in the liver,
that is, peak density, was achieved after 30 minutes,
and it was elevated to 20.9 H. U. Thereafter, it
decreased slowly. In the blood vessels, it reached a
sharp peak after immediately being elevated to 14.
7 H. U. There after detectability decreased quickly.

Research Code No.: 502. 1

Key words : fodinated oil emulsion,
Contrast agent, CT, Liver, Lecithin
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The maximum difference in density between liver
and blood vessels was 34 H. U. after 60 minutes.
The dose-density correlation in the liver and blood
vessels was linear. Tumors were detected as clear
areas of low density. The minimal detectability was
about 3 mm. LEL38 may be an effective contrast

agent for screening CT studies of liver disease.
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LEL38 particle (—) observed electron micro-
scopically after prepared. The photograph was pro-
vided by Technical Service Center of the Research and
Development office of the Green Cross Corporation.

Fig. 1

38w/w9%, 480mgl/ml) 10w/v% % 3 i ALEE |-
&0 HESHEE AU L 2 Aok Td B,
W T, 33— FEfa 38mgl/kg TH H. Fig.

Tablel The elements of the emulsified iodinated oil contrast agents
LEL38 Lip. (E) 20 EOE-13"
base contrast agent lipiodol 10.00 w/v9 lipiodol 15.60 w/v% ethiodol 53.00 w/v%
- emlu51fled agent YPC 1.26 w/v% YPC 240 w/v% SPC 0.45 w/v%
buffer glycerin 2.22 w/v% glicerol 2.25 w/v% alcohol 10.00 v/v%,
iodin content 38 mgl/ml 59.3 mgl/ml 200 mgl/kg
mean diameter 210 nm 200~300 nm 980 nm
YPC: york phosphatidylcholine SPC: sova phosphatidylcholine
Table 2 A state of LEL38 particle while 2 months
period (day) 0 1 2 3 7 30 60
apperance homo homo homo homo homo homo homo
creaming = + + + + + +
coagulation = = == = = a o =
pH 5.99 5.57 5.42 5.4 5.19 5.03 5.06
diameter (nm) 215 218 2 222 203 221 192
Osmotic pressure ratio 0.93 0.93 0.93 0.92 0.93 0.93 0.92
homo : homogeneous
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1, Table. 2 1Z/R¥ & 9 12 FHPRL T804 200nm
ThH Y, WHEFRAE 2 A AR RIZ%EE L Tw
7z,
RER 1
(HmY) #Emeny CT filio 21k (TDC) @&l
(e 5) B HAS GARMERR (3 ~5 k)
axr bwu—, EABEE, 30595% 6041, 120
4k, 45 35 Bt 15 99,
(Hebit) HHLY, N SY OHE &2 HE1C L%
543 76mgl/kg (2ml/kg) & L7,
(#5-3:) LEL38 # A4 H fr i /K 50ml TA# L,

H R & 0 s L7,
BESZi) M c X 2P —F7 7 7 | 36kl
bizsh, HEERY P oL F— LB, WS
FCPIEAAR I B2 L 72, GE #1534 CT9000 % 4
L FECm &b Tl L 72,
120KVp, 200mA, FOV 25cm, slice thickness
omm, slice interval 10mm, scan time 5sec
(Rl Hez % ROI % 1 & miF Rici#@E L, CT
fiZziE L, 5NN TDC B L UK & 45 H
D CTHiNEZ KDz, WO ROLIZTE 372500
E’]:I*JIIJFETF:\"‘C’)?Z%’WJ”“& <, Bj—lcfiEntwy

LB R E L 2L P H30.66mm? (0. 64 ~
144), 10 ZrTH - 72, MEFRITLERE, Tk
R, I I B L, F¥16.74mm? (0. 64
~187.52), 7 AR TH -1,
xBR 2
(HiY) #b5at e CT i @R (DDC) o &
C4e) I3 A (5 R 5 R (3~5ke)
38, 156, 228, 304, 380, 760mgl/kg #% 3 1 6
W EuvgEsE1 ooy |} o— LB, 76mgl/kg B
D28, w2430,
(8535 BOBOOES % Bk & ) # 10 5>
TR L 72,
[h‘ri“’rf] e 5B hG 60 4 tRIc 928k 1 SR L &ROT
L
(Rt EE;@ 1 L kg2 ROI %3 L CT fiti %
EL, BOBOODDC L LUK & miERACT
iz ke 7z,
RER 3
CH®Y) MR e o Sl

36

CHER) B A o Fai: 5%
%70 10 35,
Ui % & 7 PR iR € 7 vz 2 8esic
BV ORBRAMEBICAHHICL T 5 VX-2 I %
P L ER L7z, fil h e L 7 5 4 0 12
PBS /xv 7 7 &1 2 i #4%, 1800RPM T 10 4>
Rl Ol L ~— 2 PRI L7z, 195 72 s~
— Z M4 0.15ml (fIlEEA 9 X 1070#) % ~=2>
2VE = VIRREE IS B L 72 KRN s
WL&ALt.HmW%m%%¢tbtﬁﬂmQ
i 2 AN AL 72,
(L) 9L, 2 & D9t he it & #
Z bz 7Temgl/kg & L7z,
(b)) F28r 1 &M,
(i) MEREAT15~25cm I & 7 5 #kA% 14
HH% BEICAT- 72, F 2Rl 2w TR
BICBEET B 2HIc 2 b E 2 — VKR F (2
AR, WA, 30 901k, 60 A tRICHEER 1 & F—
TR L7z, MR - Mc L BE—S 32T
—T4 777 FEERTELHIZ S FIZE DN
N 8E 2 40 L 7228, MR AT b 2 A - 72,
(RHlD) RS L ONE#Es5 I RO # 1 ~ 2 Ak
EL TDC &keb 7z, diitholsoititio
N2 DV TIZH I L THRL 72,

i 72, CT oWilg iz T& 3 7221HE v il T
FloE 2 v L CT % & gL 72,

K& (3~5kg) VX-2

b 7

=B 1
(1) TDC

o CTlziEAZ > b o— o LA
CEALE LTS BIcE—7 2 ERLE
#, BMRPIET L2, MERTIIEABBEE
kA LE—=72EKkL, #LhIc{KTL22. 60
gLz ot AEEIRNTh -
7z, W& AE RO T A0 HIZ AR OIS
HU* 53dHUIC LAY ek & % ), H:AT£3049
P 61204502 b 72 D) BF & i A SR o) 7 13 25HU
LlFt# -7 (Fig. 2),
(2) #EMEAY CT mhifg:
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Fig. 2

Time density curves for the liver and the blood vessels:

60 90 120 min.
Density in the liver reached a

peak after 30 minutes and decreased slowly, whereas density in the blood vessels achieved a sharp
peak immediately after injection and decreased quickly. The maximum difference between peak

densities was 34 H. U. after 60 minutes.

EABOKSIZBWTT TICh & miER0 CT
flinzEh* 156HU & 0, T RERE L OV §k 1
RAF AR & L CTHBHCE S iz, Ly
L AR 12105 5 & B 2 2RI /s
ot —h, & miERDFEH25HU L _F
&7 D 30 4 LI TIZ IR F T A R A
PO & L TR f i S 7 (Fig. 3).

RER 2
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Fig.3 CT findings from before (control) to 120 minutes after injection. In the
control image, the blood vessels appeared as an unclear low density area.
After the LEL38 injection, its was seen as a clear low density area.

(1) DDC
JFF & i A
ae iz el L TR 8 L
(2) CT 4
76~760rngl/kg 1272 0 FFNIREE 213 BB 70
W & LT & vz (Fig. 5).

kB3

FDCT B L & CT linzid fe 5.
7z (Fig. 4).

(1) TDC

37



864 I CT MSLban T 2

250 /

200

a7 _k
T
ST

Sﬂ%

0

2 Blood

4 Liver-mlood

0 38 76 152 228 304 380 ' ' T 760 mavkg
Fig.4 Dose density curves for the liver and the blood vessels: The correla-
tion of the density with the dose was linear. The approximate density was as
followed ;

"Liver” = (.38 X "Dose” + 55.5 (H. U.) r¥=0.996
and "Blood vessels” = (.17 x "Dose” + 36.9 (H. U.) r’=0.973.

Fig.5 CT findings from 0 to 760 mgl/kg : The contrast between the liver and
blood vessels increased with the dose.

sy CT IS AR CHEZE RS M3 AR, BE A 2 AU T - 72
o fz, S & OEW IO CT o2l 30 431412 A, AR, BEFR AR L L TR E

k&% -7 (Fig. 6), 7z (Fig. 7). B S U /8E 3% 2mm Th -
(2) CT mi{% 7z (Fig. 8).

WF~FERE L 225 -~ T S, Wi
3X2mm A 5 30X30mm TH Y, CT & 4 4=
AKDFEIFEE 2427 mm TH - 72,

38 HAREEfoaat 4554 23 25 9%
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T No.
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AN\

—— Liver.
207 —-C— Tumor . p < 0.05
—&— Liver-Tumer «s;p . (.001

control [] ‘ilﬂ 60 min.

Fig. 6 Time density curves for the liver and the tumor: There is no differ-
ence of density at the tumor between before and after administered. The mean
maximum difference between there peak densities was 34 H. U. after 30
minutes.

Fig.7 CT and macroscopic findings of the liver mass: A clear low density
area was observed at the after the injection LEL38 (—). The area’s size was

20 % 17mm on the CT image and 25 20mm on the resected liver

RENHEEEN D, Zorzd Bz Bwv
il 5= T, Wl CT TIRNIEEH & M Rb 5 it
HAE CT THEICHH ST 2 KiEPEER T O HESAMEIR 2 & DR DS B2 =2 & b7 (e,

I — F&Aatld 300mgl/ml TH D, A 600 F 7z, B T/NER CREIZ 2em LLTRY®)
~1500mgl/kg A& G- 2N T B2 bbb PRI NS L, lEOER CT B Tlim
9, R AR AR PRI FAT L, TR MTELWZ E2 LITLITHRRT S, 2o,

TR 638 H25 H 39
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Fig.8 CT and macroscopic findings of the minimum liver mass. Its size was

3.2 > 3 mm on the CT image and 3 * 2 mm on the macro findings (—). This

case was examined using 2 mm slice and 2 mm pitch.

incrimental dynamic CT, @jlkis &2 CTOD, #
BYIRAE 35 & O 4% 1 09 M Dk & 52 T CTo®9m0,
Lipiodol CT % £ T 5, & L TPk
# T CT HHF fmh#’ PR ZE DB A b i - 72

ELTwa3 L dynamic CT (2 f5E2NH
HOWTHH THHTH ), angio CT, Mk
CTL2OFHE LA 7 ) —=> 7L L Tid—
Crd DR BT AL

PR CT A IE I & BE 85 Ofifa) 270, = BRfiy
N Z FH L 7200 & AR T 4 ) RELRL S 038,
T bbIFMIES X HEN R | i o
AEMAL, MREREoRtteom -4 Hig
7203 CT 2T S N B LIAT L Y Higlid 503
Wi Hoisic B TAThNTE 22 CTHE L
T3 Lipiodol & [il%#( T4 % Ethiodol # FL{k L
72 EOE-13"' (Mallinckrodt, Inc., St. Louis
Missouri 63134 U.S.A) #{3 Lo L% ¢
WENT 5, FFi2 EOE-13 13 1970 £ 4 2 &
1980 FACKNHIZ T T 4 ) H 12 B v TERE B
AT b AL 7z, 1982 4F 12 John & A7 F malignant
lymphoma'® (2, Errol & A3iEFE 1 9819 (2 Bl Ee
JIEH L R LR S Twa, Lo LEN
ZEMEICME A H ) FDAI2 L ) KB I L h -
7z. %7z, Bruneton iz L % perfluoro-octyhyl-
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[ZOWTEREL N THRRENTE D) 4o m
BRATL 72T b, 200352 L 1)1 529 i
Mo T7LRTFE2EBULOEL (REZINLTW
% 2'}.1!2}.28J.

1984 4RIz 35 H 5 A%, LEL38 & [Wlb6 12 B P B 38
FCBAH S T SRR L » > 2w
THEA F—n®3{bL 72 Lip. (E) 2022w
WEL TwaY ZoLlip (E) 20 » LEL3S &
{3 Table 1 1 £ tF Table 312757 L 9 Zeifivah R
Litiz, LEL38 TIHIEABE®R LD 2Bz 72
DI EMEREDI> F T2 FahiaL, 2L
s 25 IE SPALL I d

CIRAYIZ I FL LIS A o ol 3 — PSR
1360 2 &5 90mgl/kg TH D, 240mgl/kg LL T
[EEHRF S R s N - 2 s S T
WBY L LER2 LY, LEL3S Tiz#5 &ic
HEOLHBIormn®ERo CT I AL,
308mgl/kg LI EicBwTh o> F 5 2 b2k
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Table 3 Summary of the results of Kamei and Yoshida."

LEL 38 Lip. (E) 20
subject rabbit dog
dose 78 mgl/kg 148.2 or 296.4 mgl/kg
peak time of CT No.
liver 30 min. 60~ 180 min.
blood 0 min. 15 min.

peak elevated CT No. (= [peak time CT No.] = [control CT No.])

dose 152 mgl/kg

304 mgl/kg 148.2 mgl/kg 296.4 mgl/kg

48.6HU

CT No.

100.3 HU 67.1 HU 813 HU

b DEEROFERIZIE RO, R
W7 S L B & EBRE T LD
W29 L D D EFOSFEAER S iz,

Wi ET iz TSN ERITES
~30mm Th N, fMHEAR L 0L FEE2+2.
Tmm ThHh -7z, Zix CT Wi & AR
Wi & D% FHTh, CT I3 IEREIC X
EIEMHLTwB EEZ LNz, F2—HoH
THABS, BER NI B A EL S 7z 5730
SrLARE S L7z, 2 AU ISR o0 i E 5 S
W~GE < LEL38 Ai—#fEicir@ Lo izoh & 2
Lz, BB Z I AR o W IR 2
MU & L Tt & LB 7osd, Moz defhh ki
UL lem LT olf% (Fig. 8) TH 4ozl
D BMIChHBEEZ D,

iz & kY, —#hy24 CT #4 (10mm
slice, 10mm pitsh, 2~5sec.) 2B v T 41
~2cm KOOI L FEBIC LB EEZ LN
2. LAL lem BT L iz 2w Tk, BRKLE
2 7 4 ZJEIZ 9 partial volum effect, FEIgIZ
I MrEN XL iz k), BbIEHIRE 3
EEZLND,

S afER L 72 LEL38 13 3 F ) -tk 4 > b
FNRZZRIZTHA &0, FIEEITITECE
WEAL, R - BEERERRIC DV T TBEDIKN
g 2R T L HEM S B 292,

EI6 A8 H 25 H

EERHER LS ET I ALY 3 B, ST
M, N K — L7 E oI oY bR, RN
EIZ OV THRES N T B, 24
DOWIRET-OERNIEIZ ok ES - GITEREES
ORI RITOIEMIC B 5, kT84 100
~1000nm D 1, @, H B VIFIEIZ L S U7z Tk
DL OHHIMNE A bR L (HfifE3 s x
ENTW3E, SLICIECHESI NIRETIZE D,
O EER e X A, N R TOMRD A E b
H e B RR L DL, AKHEL
7RRE TR, Bk AR, HEMEACTFL, 98
Bl i e B s R MR T 2 S T w
B33 F ooy Fihi & SRR & THE T S
Z T E D RIRE A R T & B L e B
NTwE, N EiZOonTHREZMZ 52
iz, LEL38 # i3 L & ¥ % I 238 IR
e & 2 Mieon s s 2 Hilb,

FAHREICOWTHREEMZ A Z Lok -
T, FOWEDRARDGEIZ L 2o Sl
g LN, oM L TR E LD 0 b
EEZ LN,

PIRE & L TiE, B % SlAaz e 25,
LEL3S ki T-AearlE - s CL o2&, ZFLT
i, e S L OBIERIZ DWW Tolaihii 2 i
T WwWiThby, F72, LELIE OffHLIkE
7 PR 12 DWW T A T S T
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