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Studies of Water-soluble Iodinated Starch
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A water-soluble, iodinated starch (I-ES) was devised with the intention of developing a
blood-pool contrast material. The compound was synthesized, substituting an iodine for the
primary hydroxyl group of 6-hydroxyethylated starch (molecular weight: 200,000); the iodine
content was 12.5% in one molecule.

The CT number measured on the solution of 60% (77mgl/ml) was 1,510HU. In order to
exmanine the contrast effect in vivo, CT scans were made after intravenous administration of
770mgl to 2 groups of rabbits, one with I-ES and the other with meglumine diatrizoate (m-D), and
the CT images of the liver and aorta in each group were compared.

In I-ES injection, the liver density increased up to 68 enhancement unit (EU), persisting the
level for more than 10 minutes, and then gradually decreased. In m-D injection, however, the
density was rapidly decreased below 20EU within 5 minutes.

Concerning the aorta, I-ES showed good opacification for longer period of time (20min) than
m-D (less than bmin).

Contrast retention was observed within the urinary bladder in both groups. However, the
amount of the retention was less in I-ES group than that in m-D group.

The acute toxicity of I-ES examined with intravenous administration to mice indicated no
motality during 14 days observation even after the injection of 10g/kg. :

The excretion of I-ES was suspected to be excreated mainly through the kidney after
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resolving into lower molecular compounds under the activation of serum amylase.
In conclusion, we considered I-ES would become one of potential agent for blood-pool
contrast media, especially in computer-assisted diagnostic modalities. However, further investi-

gation, such as chronic toxicity and biodistribution,

practice.
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would be required before applying to clinical
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Fig. 1 Chemical structure of iodinated starch
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Fig. 2 Digital subtraction angiography in vascu-
lar model. lodinated starch was dissolved in
water at concentration of 30%(38.5mgl/ml),
45% (57.8mgl/ml) and 60% (77mgl/ml). Each
solution was injected into polyethylene tubes
prepared for vascular models with different diam-
eter (1.0, 1.5 and 2.5mm). One-millimeter tube
is well delineated only by 60%-solution. How-
ever, the other tubes are well defined even at low
concentration of the solution.

Fig. 3 CT images of rabbit liver obtained at 11 minutes after the completion of
intravenous injection of contrast media (770mgl), iodinated starch (I-ES)
(left), meglumine diatrizoate (right). CT number of the liver was 135 HU by
I-ES, and 76 HU by meglumine diatrizoate.
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Fig. 4 Contrast enhancement effect on rabbit liver
after LV. injection of 770mgl (257mgl/kg)
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Fig. 5 CT images of rabbit urinary bladder
obtained at 20 minutes after intravenous adrninis-
tration of contrast media (770mgl), I-ES (left),
meglumine diatrizoate (right). Both of the con-
trast media are excreated into the urinary blad-
ders. However, there is a small quantity of I-ES,
comparing with that of meglumine diatrizoate.

10min

Fig. 6 CT images of rabbit aorta taken at 5 and 10 minutes after the completion
of intravenous injection of contrast media (480mgl), meglumine diatrizoate
(upperhalf), I-ES: lod. starch (lower-half). The aorta, 5 minutes after the
injection of I-ES, is well opacified (arrow), as compared with that of meglumine

diatrizoate.
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Fig. 7 Contrast enhancement effect on rabbit
aorta after 1.V. injection of 480mgI
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