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Development of a New Cholescintigraphic Agent
A. YokovyaMAa*, H. Sai*, Y. TERAucHI*, H. TANAKA*, T. ODORI**, T. MORI**,
R. Morita and K. Torizuka**
*Faculty of Pharmaceutical Sciences, Kyoto University, **Central Clinical Radioisotope
Division and Department of Radiology, Kyoto University School of Medicne

It is reported that lipophilic character of a
chelate may be responsible for the rapid excretion
through the bile. On this basis, a lipophilic **™Tc-
penicillamine ethyl ester (°*™Tc-Pen ethyl ester)
was chosen for this study.

The ?mTc-Pen ethyl ester was prepared using
the SnCI* method and analyzed by thin layer
chromatography and paper electrophoresis. Va-
rious complexes were detected, whenever a slight
change of the labeling condition, such as pH, con-
centration of SnCl,, reaction time, was carried
out. Among these complexes, a high recovery of
9“mTc in the bile of rats was observed in a complex
prepared by addition of a freshly prepared solution
of 2107 M of SnCl, to a mixture of **™TcO,",
10-2 M of Pen ethyl ester and phosphate buffer
(pH 7.7). This complex was more than 96%; ex-

tractable into ethyl acetate and excreted through
the bile more rapidly than the unesterified com-
plex (®*™Tc-Pen Complex I). This result clearly
indicates that the lipophilicity of a chelate closely
relates with a rapid hepatobiliary clearance.

When this complex was intravenously adminis-
tered in mice, the radioactivity retained in kidney,
liver and blood were considerably higher than
observed in *™Tc-Pen Complex I, though these
two complexes were much the same in the concen-
tration in gallbladder. This phenomenon can show
the lower stability in vivo of **»Tc-Pen ethyl ester.
In order to protect this complex from the decom-
position in vivo by stabilizing it chemically,
histidine was added to it. The addition of histidine
showed a better organ distribution.

Evaluation of Resin-Sn?+ and Its Application on *"Tc-DOPA Labeling

A. YokoyaMa* K. HoriucHr*, Y. TERAUCHI*, T. Joo*, H. TANAKA*,
T. Oporr**, R. MoriTA**, T. Mor1** and K. TORIZUKA**
*Kyoto University, Faculty, of Pharmaceutical Sciences, ** Kyoto University School of Medicine

In our pursuit for technetium labeling mecha-
nism, DOPA (3-(3,4-dihydroxyphenyl)-L-alanine),
a clinically interesting biogenic amine, was con-
sidered as an interesting ligand to be studied,
since in its presence, hydrolysis is predicted to
compete with (monomer) complex reaction forma-
tion.

The labeling method itself is a very simple and
rapid procedure because only a mixing of DOPA
(102 M), buffer solution (Na acetate, pH 5.6)
and **™TcO,~ eluate (2 m/) in a syringe followed
by the addition of Resin-Sn** (10*M, 2 mg)
with an up-side-down movement is involved. The
mixture is ready to be injected after a filtration
through a Millipore filter.

Sephadex column chromatography (G-15) was

used for the analysis and from the elution time
the monomer and the polymer complexes were
determined, which showed a great similarity to
the data reported on penicillamine-**"Tc com-
plexes.

A very severe pH range, concentration of
Resin-Sn** or DOPA was needed for the optimal
condition of a monomer complex preparation, as
compared with the labeling of penicillamine.
The use of Sn?* in solution even at very low con-
centration produced a rather high percentage of
polymer complex. The use of Sn** adsorbed on
cation exchange resin (Resin-Sn?*), prevented the
hydrolyzed complexes and increased the monomer
ecomplex yield.

A selective mechanism is postulated. Once the
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9mTcQ,~ is reduced to TcO3*, the labeling reac-
tion proceeds through a competitive reaction
between the formation of the complex and hyd-
rolysis of the reduced °™Tc species, depending
upon the ligand coordinating atoms or the bond-
ing strength with technetium.

An O-O coordinating ligand, such as DOPA,

ascorbic acid, where the hydrolysis easily took its
course, the use of Resin-Sn** appeared as an
effective tool to be applicable. So even with this
very week chelate, a monomer complex was able
to be labeled. In animals studies, this complex
showed higher stability than the polymer complex.

In Vitro Studies on Tc (IV) and Its Human Serum Albumin Binding

A. YOokoyaMA, G. KoMmiNaMI and H. TANAKA
Faculty of Pharmaceutical Sciences, Kyoto University

The hydrolysis and the human serum albumin
(HSA) binding of tetravalent TcClg?~ were inves-
tigated in vitro by the use of **Tc. UV /absorption
spectra showed that TcClg?~ was stable for
20 min or so at pH 3 and decomposed immediately
at pH 7. But the valency of Tc was assumed to be
kept IV. When Tc (IV) was reacted with HSA,
Tc was considered to bind to HSA in a mono-
meric Tc (IV) state such as TcClg*~ at both pH
regions. The number of binding sites was 2 and
the association constants were approximately
1.6 x10*M-! and 2.5x10*M-! at pH 3 and 7,
respectively. The values of association constants

showed that these bindings were attributed to
coordinating bonds. The fact that the association
constants of the monomer Tc(IV)-HSA interaction
were not much higher than these of other metals
and organic compounds suggested that the mono-
mer Tc(IV)-HSA complex was not always stable
invivo. While, it was observed that the polymer
Tc(IV) appeared if more than 1 » 10-> M of Tc(IV)
concentration was used at pH 7. At pH 7 TcClg*-
was hydrolyzed to the various species of Tc (IV),
which had various reactivities to HSA. It was
assumed that some of the hydrolyzed Tc(1V) species
had high affinity for biopolymers such as HSA.

Simple Method for Prepraing **™Tc-sulfur Colloid with Metallic Sn.

Atsushi MisHIMA*, Tatsuya ToMiTa**,and Hiroshi SAITO***
*Central Radiology Service, Nagoya University Hospital, ** Radiological Technician’s
School Attached to Nagoya University School of Medicine, *** Department of
Radiology, Nagoya Yniversity School of Medicine

Various kinds of *™Tc-colloid have been used
for imaging the liver so far, and **™Tc-Sn-phytate
is widely used due to the simplicity of preparation
at the present time. However, this is not satisfac-
tory, since kidneys are always visualized as well.
Therefore we investigated a new simple method
of preparation of liver imaging agent considering
the method with sulfur colloid, which has been
known to visualize the liver but kidneys.
Procedures

Five m/ of %°»TcO, solution and 1 ¢/ of 1 N
HCI are added. The solution is eluted through the
column containing Sn and Ag metal plates,
mixed with 25 g/ of sulfur solution consist of
Na,S and sulfur 5 mg/m/ each, stirred, and pH is
adjusted below 3. The effeciency of labelling was
between 969, and 979%. A beautiful image of
liver and spleen, but kidneys was obtained using
the agent prepared as mentioned above.
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