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Abstract

In this work, the absorbed dose evaluated from human organs for the novel *®™Tc-MAX agent based
on balb/c mice biodistribution data. The designed ligand with chelating properties was synthesized
by the reaction between the two substances Chloroacetamide and xanthate. Then, the labeling
process was performed successfully with ®°™Tc by 93% radiochemical purity in the laboratory.
biodistribution of the labeled complex in balb/c mice up to 24 hours post-injection was examined
and therefore the human absorbed dose of ®™Tc-MAX was calculable by the radiation dose
assessment resource methodology. The liver is that the vital organ with a dose of 0.0011
mGy/MBq. According to these results. The novel ®™Tc-MAX agent can be a potentially effective

imaging agent for the hepatic system.
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Introduction

Diagnostic radiology, the imaging modalities using
ionizing radiation, produces images of anatomical
internal structures of human organs and physiological
(functional) biological systems and helps significantly
improve patient management and care in screening and
diagnosis, assessing treatment response, and predicting
[1]. Radioisotopes are an essential part of medical
diagnostic procedures. In combination with imaging
devices that register the gamma rays emitted from
within, they can be used for imaging to study the
dynamic processes taking place in various parts of the
body [2, 3]. Radiopharmaceuticals consist generally out
of three functional elements: (1) a vector molecule (or
carrier) that shows high selectivity and affinity for a
target; (2) a radionuclide; and (3) a linker or chelator to
attach the former to the latter Fig.1 [4].
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Figurel. Schematic design of a radiopharmaceutical

%MTc can be incorporated into numerous vector
molecules via complexation chemistry employing a kit-
based radiolabeling method. Meanwhile, the importance
of preparing and characteristic **"Tc-based labeled
compounds, taking wunder consideration its ideal
properties, this radionuclide used for over 80% of
diagnostic nuclear medicine cases. It is important to
note that many %MTc-labeled compounds used in
nuclear medicine are produced by chelating agents [4-
6]. Methoxy Amido Xanthate (MAX) ligand is a novel
chelating agent that was designed and synthesized for
the first time and its labeling rate was evaluated with
9%mTc. Since the application of novel labeling agents is
based on the ability to transmit specific radiation to a
specific organ of the body, estimating the absorbed dose
of such compounds is an important part of the
development and use of novel agents. In line with our
earlier investigation [7-10], the current research was
applied to estimation of absorbed dose of *MTc-MAX
labeled compound in the organs of male balb/c mice in
order to Recognition of its ability as a novel imaging
agent.

Experimental

Preparation of the materials

Synthesis of MAX was performed according to the
previously reported [11]. *™Tc-MAX was prepared at
the optimized conditions (room temprature, 1-4 mg
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chelating agent, 18 mg/10ul ascorbic acid, 10ul
SnCl,.2H,0, #*MTcO, radionuclide was obtained with
specific activity of 22mCi/50ul from ®Mo/*®™Tc). The
radiochemical purity of ®™Tc-MAX was determined by
ITLC (wathman as a solid phase and saline,
acetone:methanol (50:50), phosporic acid 15% as a
mobile phase). Stability of the product was determined
through storing the final solution at 22°C and in
presence of freshly prepared human blood serum at 37°C
for 4h for in vitro and in vivo stabilities respectively.
After 4 hours, the radiochemical purity was estimated to
be about 90%. As well as in the presence of human
blood serum (37°C). Biodistribution studies were
performed by injection of 450uCi of *"Tc-MAX to
male mice via the tail vain after 0.5, 1, 3 and 24 hours
post injection.

The mices were sacrificed (three mice for each time
interval) and some of their tissues dissected and
counted for calculating the %ID/g according to equation
1:

ID%/g= (Atissue / Miissue)/ Avwota) X100 (1)

The absorbed dose dependent on the amount of
radioactivity in the source tissue and the time length of
the radiopharmaceuticals internalized into the source
tissue.

Accumulation activity for each animal organ was
calculated based on Equation (2):

A= [T A(t)dt )

Then, with the method proposed by Sparks et al., It was
generalized to accumulated activity in humans:

I.:lrl_.'un rnus:s-'tl.m.:
?{ .?{ Hody mass oo o
“‘humancrgan — “*animal organ UDrganmass, oo (3)

Body mass, oo oy

Absorbed dose calculations were performed according
to MIRD method:

D,}=E;1;><5(rkf—rh] (4)

D(ry) stated in (mGy) is the radiation absorbed dose to a
target organ, ri, from a source organs, r, and the S (rx <
) expressed in [mGy/(MBq s?)], is the specific
absorbed fraction of energy for the target organ. In this
study the S-values for **"Tc are taken from the
OLINDA/EXM software.

Results and discussion

According to the labeling results, HsPOs was the
suitable mobile phase for separating the reaction
components and determining the radiochemical purity
93%. The biodistribution of *®™Tc-MAX in  some
different organs of balb/c mice up to 24 h after injection
is given in Fig. 2.
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Figure 2. non-decay Corrected diagrams for each organ
of balb/c mice after injection of 450uCi of **™Tc-MAX

The most common accumulation of radiopharmaceutical
occurs in the liver and then the kidneys, lungs, spleen
and bones. Also The absorbed dose in human organs
after injection of the labeled complex is presented in
Table 1. The highest absorbed dose of *™"Tc-MAX was
observed in the liver with 0.0011mGy / MBq.

Table (1): Absorption dose in different organs of the
human body based on data from balb/c mice

organs Dose(mGy/MBQq) +SD

Liver 1.10E-03 3.6E-05

Kidney 6.60E-05 7.36E-07

Spleen 1.20E-04 1.02E-06

Bone 6.70E-05 1.63E-06

Lung 5.70E-05 1.35E-06
Conclusions

Dosimetry is an important a part of nuclear medicine to
assessment bio-distribution and pharmacokinetics of
adminestrated radiopharmaceuticals. In fact, the method
can be effective in reducing the dose received by the
animal and its generalization to the human body based
on the stated characteristics. during this study, the
MIRD dosimetry technique was used for the evaluation
of the novel **"Tc-MAX on balb/c mice. as expected,
the best-absorbed dose of ®"Tc-MAX was determined
within the liver with 0.0011 mGy/MBg. according to the
received very important organs absorbed dose, *™Tc-
MAX can be effective in diagnosing diseases of the
reticuloendothelial system and lymph nodes.
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