CHEHZAIMOISHS

3|XI 1998;39:277—281

[

o1 - AR - AR AR -

A% - A5 AR ANE - HFE - o

g FH ARNEL 54 73] AHE] FE AHEEE oln-dLE
FZ(cast)E A3t EHH o= AT F gle AFE AHES

5 7‘4°ﬂ
& A3t S
At

cHah o 2y

Guerbet, Cedex, France) ZFolA] F4lo] 7}53F 6

zb7] $)8te] A F M3} o2 ofae} Blu e

LgA) el A fEE ] AEE I ole

= 3}o) 1l

2]3] @ = (Lipiodol ; Laboratoire
(Lot No. 97LU009A, 97LU006A,

96LUO18A, 96LU017A, 96LU011A, 95LU020A )2} Histoacryl Blue(B. Brown, Melsungen,
Germany) 2] 3%Z5(2/7121 Ex. Date 03/99(993), 2/6263 06/98(986), 2/6132 03 /98

(983))S}e] H-3-2
%,25%9°] FEg WEo] 4L

& 71&o9 7= A A (liquid), 214 7] &A1 A& dov v %EM
Tata ks s A3S W o7k

el (gel), =+

& BN, o - ) 259 FEE
Z ox7kx) 2] W3lE FAFFc) v A r = 7)29-S o

0.5mlE 9= 50%, 33%, 28

7= A

vl 7.4 Abel] (semi-solid), BF 52 & 2l-S o

Solsb) e Sk sl 3ol (solid) 2 reh, ZH2He] EaHEe B M) (02

Wolmal Fo) WX T}l B wlF WL 01604

gm) & AL Wt G4 &
05gme FFTel 29E Wel pHE F4 35kt
Z 2 ohm—elv)eFo] 27 Atk 5-10%

9], 50% 9] FEe =
=4 =
o}
96LUO017A7} ¥F-S-o] =&)A telwtch
A 2.69] 7HAMA S VER A AL, 'R E2

o]l A o]} A Abeh= Wl

A AR 25% o A= A Adl 2 wskgl o, 33% o} 28% ol A
= A Ae 2 Hstgich 50 % ol A& 97LU009A7} 714k wk--0] w51 96LUO17A
uk-go] =2|A el o 25% M+ 97LUC09A 713 nk-g-o] mgteom 96LUOLSA,

==
oI

FEE-2 64004 5.79] S

Qg Mol g wl pH opol mhek 3.5
L LS CEL

2= T

= ZA] Zo] 50% A A& A 2 25% ol A= wkaA 7} = sl o)

A E ot} gFeE EFELAFE
2 Az o] &F A5

ofsi-2]¥] ¢ %

0}41—-4 T‘ﬂ ‘4**:‘—3:
ol Z9] z37) (opacifying agent) =
AHg- ‘:} : Xiz}—a‘ olm-ev] ¢ E EFES AHEIIH F
7He|Elol] °]?5}7] Ao} 7HlE W F 22 4] =F S b
So] doju} AAg A ZAE DA Z3IHT Aol B

23 Ao *P‘L“‘ o 24 ¥ FAE FHHLE a3t

A °d/‘l 71& A °ﬁl

S abol ek o] shol o 252 A AL}
2 g Ak st o) shof s} A& o) et
R R
°] o 1998 39 139 A 55le] 19984 6 116 A== l-S-.

W 5o wjet E3E2] o] 2 A
EA] 2 A HEE FQlsjedof & Holth. §2wlS
E3E0 2EAE} AdE Al ol pHE| Fael A3 Ao B

sglom
el-S- st

=N

29 %, 22 Apisimon 5(2)°l JalA] o}re} 2] v 2 Al
¥ dHW 5 ol we} olie)H o E EFE] W] B
g] vehdria Bste] Fuell A A1E I glE B L5 E
2o BA7} Ao 4 9l e AL B B A H5aig]

th A el A F-55 I o= ot} PM QE9 AF dH
W% (Lot No.)= Apisimon 5ol oJsj4] 2xg dzinse}
gz} F9lo] 7bsst A EFES nleko 2 AFE °1E A 5 9] x}o)

o G of3L.215].2 5] AEAE & bkt skl

— 27 =



oA o

BEHFE 97d Atolel AlzF o] A FellA FEFH A
£ ¥ 3 9] 2]9) 25 (Laboratoire Guerbet,Cedex,France)
% Tso] 7153 670 AF (Lot No. 97LU009A, 97LUOOGA,
' 96LU018A, 96LUO17A, 96LUO11A, 95LU020A) S AF-4-3}1 2
o Histoacryl Blue(B. Brown, Melsungen, Germany)+
o] 7Fet 3 AF(AFHE 2/7121, 71947 03/99:
2/6263, 06/98:2/6132, 03/98)<& o]&slstt. Histoacryl
Blue:= #2]A} #7] dA}(expire date)S 7]F2 2 993, 986,
98322 %7)5tdch

HE #sof Afojoff m}E ofm —2|E2F2| B Af0]

3N AES] o} (993, 986, 983) el ,67) AlE2] 2l¥] L _g,_ 5
cc €719 05mle Y2 ol :gFeES 1:1(50%), 1
2(33%),2:5(28%), 1:3(25%) 9] Wl 71 F=& 5] 4]
2 %0,5,10, 20, 30, 4023} 1, 2, 24, 48417+ 723 1, 25 :;z
o] Wishs 3 st ol -2 I e ES AL F 2] AN
B2 A8 S AAAA Fot F ok 3H X|7ho] 5]
d k2 A9 A7 Z9eAE Flsta 2o v A
2 Z7)9] A= g9l sleir) Hbe T 27] Ar 7] L9S
o & 718012 A A (liquid) Ael, ZoiA] 71 &0 A= o
Y ulss 2gS o 285 sle] Tule] Z8jgle] o)== A Ab
e (gel), vhs2 AelA] & Solrh} ®we] Z89lo] ¢l ub
34 Ayl (semi-solid), SHA3] Zo]A] w52 FeA] 2 Sof
712 k= whakgl A A (solid) 2 -3 3feich

m

l

olme} Blue= ELEI%—J =7| Bz

olie} 27 0 E EFEo| & F g A= LS &4
371 S8 19 é_hf* oA whgo] z dojdwd kA AFE
(97LUO09A, 97LU006A, 96LUOLIA)S thAFo 2 o} —e]d]
Q% 35S 50%(0.5ml:0.5ml), 33%(0.5ml:1.5ml), 28
2%(0.5ml : 25ml), 25%(0.5ml: 1.5ml) & 2= 3 A7+ Az}

!--m AR

qg 793 :
£ |
- A des 4 4

Fig. 1. Lot No. of 96LU018 remains unchanged in liquid
state at 50% of glue concentration after 24 hours. Lot No.
of Lipiodol in liquid state is more stable for use than
others that change into gel or solid state.
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Fig. 2. Lot No. of 96LU018 and 96LU017 remain un-
changed in liquid state at 25% of glue concentration.
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Table 1. Physical State of 50 % Glue-Lipiodol Mixtures at
2 weeks

Lot No. of Lipiodol Final status ()

97LU009A solid (10 min)

97LU006A solid (48 hr)

96LU018A gel (48 hr) solid (1 W)
96LU017A gel (48 hr)

96LUOL1A gel (20 min) solid (30 min)
95LU020A gel (40 min) solid (1 hr)

*=time required for the liquid to gel change
min=minutes, hr=hours, W=week

Table 2. Physical State of 25% Glue-Lipiodol Mixtures at
2 weeks

Lot No. of Lipiodol Final status(+)

97LU009A gel (5 min)
97LU006A gel (30 min)
96LU018A liquid (2 W)
96LUO017A liquid (2 W)
96LUO11A gel  (10min)
95LU020A gel (24hr)
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Table 3. Hardness of Glue-Lipiodol Cast Relative to Glue
Concentration

glue 97LUO09A

. 97LU006A  96LUOI1A
concentration
50 % solid(2 hr) solid(48h)  solid(40 min)
33% solid(10 min) gel (2h) solid(1 h)
28 % solid(20 min) gel (2h) gel (40min)
25 % gel (20min) gel (2h) gel (40 min)

Table 4. pH of Distilled Water Mixed with Tungsten or
Tantalum Powder

amount of metal powder pH (tungsten) pH (tantalum)

0.1 gm 3.5 6.4
0.2gm 3.2 6.3
0.3gm 3.1 6.0
0.4gm 2.9 5.8
0.5gm 2.6 5.7

*=time required for the liquid to gel change

pH of distilled water=7.1
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Reaction Difference of Glue-Lipiodol Mixture According to the
Different Lot Number'

Min Suk Lee, R.T., Dae Chul Suh, M.D., Sang Soo Park, Ph.D.? Sang-Jin Bae, M.D.
Dong-Eun Kim, M.D., Jin Sook Kwon, M.D., Kil Soo Kim, M.D.}
Dae Hong Kim, M.D., Choong Gon Choi, M.D., Ho Kyu Lee, M.D.

lDepartment of Diagnostic Radiology, University of Ulsan, College of Medicine
2Department of Biomedical Engineering, University of Ulsan, College of Medicine
3 Asan Institute for Life Sciences, University of Ulsan, College of Medicine

Purpose: We noted that in a catheter, glue-lipiodol mixtures (GLM) prematurely turned into a
cast during embolization of brain arteriovenous malformation, and to avoid this problem, added
tungsten to GLM. The reaction time and hardness of GLM were then evaluated in vitro.

Materials and Methods: Six lots of Lipiodol (Nos. 97LU009A, 97LU006A, 96LUOL18A, 96LUO17A,
96LUO11A and 95LU020A) (Laboratoire Guerbet, Cedex, France) and three lots of Histoacryl Blue
(2/7121, Ex. Date 03/99 (993);2/6263 ,06/98 (986);2/6132 03/98 (983)) (B. Brown, Melsungen,
Germany) were mixed in a 5cc bottle at concentrations of 25—50 % (glue:lipiodol:1 1 to 1:3) and
observed for two weeks. The hardness of polymerized GLM was classified as liquid, gel, semi-solid
or solid. After the addition of tungsten or tantalum powder (0.2gm) and a drop of blood to GLM,
different series of experiments were performed. pH was measured in distilled water mixed with
tungsten or tantalum(0.1 to 0.5 gm).

Results: At a concentration of 50 %, most GLM turned into solid casts within 48 hours; at one of
25 %, most GLM gelled within 24hrs. At concentrations of 28 and 33 %, hardness was between that
of a solid and that of a gel. After the addition of tungsten to 50 % and 25 % GLM, this remained in
a liquid state until two weeks later, regardless of lipiodol products. In 5cc distilled water with 0.1
to 0.5gm tungsten, pH changed from 3.5 to 2.6, and on the addition of tantalum from 6.4 to 5.7.
The addition of blood to the mixture immediately turned the cast solid at a GLM concentration of
50 %, and semi-solid at one of 25 %.

Conclusion: The reaction time of GLM differed according to the lot number of lipiodol. The ad-
dition of tungsten seemed to prevent premature cast formation by decreasing pH;the mechanism
was similar to that observed when acetic acid was added.

Index words: Interventional procedures, experimental
Arteries, therapeutic blockade

Address reprint requests to: Dae Chul Suh, M.D., Department of Diagnostic Radiology, Asan Medical center University of Ulsan
College of Medicine, # 388-1 Poongnap-dong, Songpa-gu, Seoul 138-736, Korea.
Tel. 82-2-224-4400 Fax. 82-2-476-4719
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