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Since iodinated contrast agents were first used in humans, the objective has been
the safe intravascular injection of large amout of contrast material that would create good
image quality. The conventional high-osmolality .contrast media has been used since late 19208
and is still widely used nowadays, inspite of its some adverse reactions that are mostly due
to the effect of hyperosmolality. The new low-osmolality contrast medias nonionic compound
and ionic mono-acid dimeric campound have been developed and showed less effect of adverse
reactions than the conventional high-osmolality contrast media, and they seem to improve
image quality, too. Nonionic contrast media is also suitable for myelography and cisternography.
Even though these new low-osmolality contrast medias are better than the conventional high-
osmolality contrast medias they still incure high costs in using them, especially when they are
used in developing countries.

Reprint request : Lerdlum S, Department of Radiology, Faculty of Medicine, Chulalongkorn
University, Bangkok 10330, Thailand.
Received for publication. April 3, 1989.
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Figure 1. (a) Iopax; (b) Neoiopax. These mono- and diiodinated pyridone ring compounds were used in Europe
and the United States for intravenous urography after synthesis by Moses Swick in 1928.

CO-NH-CH,-COONa 2H,0

Figure 2. Hippuran (iodohippurate sodium). The use of Hippuran for urography was never very successful owing

to its low iodine content.



< v
A3l 4 o da
?“ 83 mam e msivuaubzanesdmaadamiFhmaiadinn 457
uoMIwY 2532
§1I7ULAY organic iodide 153 TamImann  uwinans Taefim3u$une side chain ludumia RO
o  ar ar ol g o I ar ’ o a
ausay Tudagiulimsldensyszney water soluble (M 3) ssfiuussdansmeglugussszmuvanie
T . .. . . . . o a . .
10d1de1u31] 3 amino-2,4,6- trilodobenzo ic acid deriva- (solution of salt) Favsuanduiu cation W8S anion
. A -t . N ) Pl L . =) .
tive Fadus1INuuEIUsziAn ionic compound 8819 (nwh 4) lewidiu sodium w38 meglumine salt

COOH

3-amino-2,4.6-triiodobenzoic acid
H,CCOHN

—
) :
] —

COOH

Diatrizoic acid

H,CCOHN NHCOCH,

—
D—l@
—

Iothalamic acid

H,CCOHN CONHCH,

s
\ T

COOH

Ioxithalamic acid

H,CCOHN CONHCH,CH,0H

—
b

Figure 3. Sodium or sodium-meglumine salts of diatrizoic, iothalamic or ioxithalamic acid are ionic contrast
agents that are widely used.
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Salt of iodo-organic acid

PINIBIN YA

Na +
Méglumine
Ca + +
Ethanolamine

2 particles in solution
3 iodine atoms

Figure 4. The dissolution of the iodo-organic compound containing 3 iodine atoms per molecule leads to the
appearance of 2 particles in solution having osmotic activity.
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Figure 5. Nonionic compounds exhibit the characteristic of not dissociating in solution. The radicle R3 confers
solubility; the amide function prevents the compound dissociating when dissolved, hence the presence
in solution of the only one particle for 3 iodine atoms.

metrizamide grinlFatnaunwinanalull ..
1978 §MIUNMIN" myelography lasudiduldanInan
ester MiiloloMuilugamusznouldun pantopaque 9
uiludaigas13dInd1288n3INT8Y  subarachroid
wiasaIng1s ligngadudig nazualafiauszenain
'lﬁ’tﬁamsﬁ'nmuvaotﬁaﬁuauaaua:‘lmﬁ'wé’a'lé’f E RN
metrizamide &u@:gnqﬂﬁutiﬂgnszuﬂaﬁﬂmhos'mﬁd
ua:ﬁ'oﬁﬂﬁ'qmmwmmmwﬁﬁﬁ%ﬁ'mﬁu%uﬁ'm

iohexal, iopamidol Uz iopromide 1% nonionic
. 8 aas o1 (18,19)
contrast media SINIIWUINTTNIIN metrizamide
Q@ 1 A o 1 -
F1ININENT (MAA 6) zaamnlusisazane Lilfiams
aanemluszning autoclaving process 98071 metriza-
. P 1 s .
mide Fvlunadalusnsazaudasaglusnwees lyophi-
lised substance uazdpalimaaouliiiuasazaunen

>
M3l luudssaT



i 33 mni 6
oWy 2532

-

1 3 : o da
mmusaatlszanesalumanamlyhmasiainm

461

. CH,OH
CONHCH
CH,OH
I 1
CH,CHCON conHcnZ CHOH
1 t . CH,OH
OH H I
Iopamidol
T H
ON- -CHOH-CH,OH v
GON-CHy CHOH-CH, CONCH,CHOHCH,OH
I 1 I I

CH,CO,
CH,CON CONCH,-CHOH-CH,0H -N CONHCH,CHOHCH,0H

i 1 1 9“2

EH Hoog H CHOH !
]
3 CH,OH
Iopromide Iohexol
Figure 6.

compounds with very hydrophilic side chains.

2. Ionic mono-acid dimeric compound
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Iopamidol, iopromide and iohexol. These similar triiodinated contrast agents are nonionic, monomeric
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Figure 7. The salt of a base and mono-acid dimer dissociates in to two ionised particles. For this type of

compound, in solution, 6 iodine atoms are obtained for every two ionised particles.
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Figure 8. Ioxaglic acid.
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Figure 9. Nonionic ‘‘dimers’’ (hexiodinated compounds) : a) iotasal, b) iodecol, c) iotrol
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Table 1. Physical properties of urographic contrast media in solutions of 280 mgl/ml*
Osmolality Viscosity at 37°C (mPa’s))
Type Compound (mOsm/kg)
(approx.) Meglumine salt | Sodium salt
ionic mono-acid monomeric| Diatrizoate salts
compound Metrizoate salts
Iothalamate salts 1,500 4 2
Iodamide salts
Ioxithalamate salts
ionic mono-acid dimeric Ioxaglate salts 500 6 4
compound
nonionic compound Metrizamide 500 5
Iopamidol 600 4
Iohexol 700 5

* See Ref.11 (p.135) The data have been extrapolated from publish results
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