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which emit alpha (α) particles, beta (β) particles, or auger electrons, and bind specifically to cancer expressed 
receptor. This paper reports the preparation of radiolabelled trastuzumab in form of (177Lu-DOTA)m-PAMAM 
G3-F(ab')2-trastuzumab, which will be expected as a potential RIT agent for therapy of breast cancer 
overexpressed human epidermal growth factor receptor 2 (HER2). 

“Optimization of Electrodeposition Parameters to Increase 99mTc Radioactive Concentration” was 
written by M.B. Febrian, Y. Setiadi, and T.H.A. Wibawa from Center for Applied Nuclear Science and 
Technology, National Nuclear Energy Agency. The use of low activity concentration 99mTc would result in 
low-quality labeled compound for diagnostic purpose. The low activity concentration of labeled compound will 
alter biodistribution and lead to false imaging in diagnostic applications. Electrodeposition could be an 
alternative method for increasing the activity concentration of 99mTc solution. The influence of 
electrodeposition parameters such as type of electrolytes, concentration of electrolyte, and voltage and time of 
deposition were examined to find the optimum condition for electrodeposition. 

T. Wahyono, N. Lelananingtyas, and Sihono from Center for Isotopes and Radiation Application, 
National Nuclear Energy Agency, showed their results on “Effects of Gamma Irradiation on Ruminal 
Degradation of Samurai 1 Sweet Sorghum Bagasse”. The purpose of this study was to investigate the 
influence of gamma irradiation on dry matter, organic matter, and neutral detergent fiber degradability of 
Samurai 1 sweet sorghum bagasse, to facilitate its utilization in ruminant diets. Sorghum bagasse was 
obtained from Samurai 1 sorghum stem by-product after juice extraction. Gamma irradiation was carried out 
in a cobalt-60 irradiator in the Center for the Application of Isotopes and Radiation. 

“Behavior of 137Cs Activity in the Sayung Waters, Demak, Indonesia” was jointly investigated by 
Muslim from Department of Oceanography, Diponegoro University, Semarang, Indonesia, and H. Suseno and 
M.J. Pratiwi from Marine Radioecology Group, Center for Radiation Safety Technology and Metrology, 
National Nuclear Energy Agency. The behavior of anthropogenic radionuclide 137Cs in the water and sediment 
has been examined with regard to particle size, organic sediment, and other physical conditions in the Sayung 
estuarine waters of Demak. Previously, this estuary was used as shrimp culture brackish water ponds that 
were affected by serious erosion and intrusion. Furthermore, this regency rapidly industrialized over the last 
three decades. 

An “Assessment of Ionizing Radiation Induced Dicentric Chromosome and Micronuclei in Human 
Peripheral Blood Lymphocytes for Preliminary Reconstruction of Cytogenetic Biodosimetry”, is an interesting 
article written a collaborative work among by M. Syaifudin, Y. Lusiyanti, S. Purnami from Center for 
Radiation Safety Technology and Metrology, National Nuclear Energy Agency, Y.S Lee from College of 
Pharmacy, Ewha Womans University, Seoul, South Korea, and C.M. Kang from Laboratory of Radiation 
Cytogenetics and Epidemiology, Korea Institute of Radiological and Medical Sciences (KIRAMS), Seoul, 
South Korea. 

“The Evaluation of the Effective Diameter (Deff) Calculation and its Impact on the Size-Specific Dose 
Estimate (SSDE)” is an interesting article resulting from a collaborative work between by C. Anam from 
Department of Physics, Diponegoro University, Semarang, Indonesia, F. Haryanto, R. Widita, and I. Arif 
from Department of Physics, Bandung Institute of Technology, Bandung, Indonesia, and 
G. Dougherty from Applied Physics and Medical Imaging, California State University Channel Islands, 
Camarillo, USA. Information on the effective diameter (Deff) is essential for estimating the dose for patients 
undergoing CT examinations. The purpose of this study was to calculate the effective diameter using the 
maximum values of lateral (LAT) and anterior-posterior (AP) diameters (Deff,m) and using LAT and AP 
diameters taken from the center of the image (Deff,c), and compare both estimates to the effective diameter 
calculated directly from the cross-sectional area of the patient (Deff,A).
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The present study deals with the synthesis and characterization of ZrO2

nanomaterial which can be used as an adsorbent for Molybdenum-99 (99Mo).                
The adsorbent can potentially be utilized as the material for 99Mo/99mTc generator 
column. Using the sol-gel method, monoclinic nanocrystalline zirconia was 
synthesized from zirconium oxychloride in isopropyl alcohol reacted with 
ammonium hydroxide solution in isopropyl alcohol resulting in a white gel. The gel 
was subsequently refluxed for 12 hours at ~95 °C and pH at ~4 and then dried at 
100 °C. The drying gel was then calcined at 600 °C for two hours. Meanwhile the 
orthorhombic nanocrystalline zirconia was obtained by reacting zirconium 
oxychloride solution with 2.5 M ammonium hydroxide solution which resulted in a 
white gel. The gel was then refluxed for 24 hours at ~95 °C and pH at ~11 and then 
dried at 100 °C. The drying gel was then calcined at 600 °C for two hours. These 
materials were characterized using FT-IR spectroscopy, X-ray diffraction (XRD), 
and Transmission Electron Microscope (TEM). The Scherrer method is used for 
determination of crystallite size. The FT-IR spectra for both materials show 
absorption peak at 450-500 cm-1 which are attributed to Zr-O bond. The XRD 
pattern of monoclinic nanocrystalline form shows crystalline peaks at 2θ regions of 
28.37 °, 31.65 °, 34 °, 36 ° and 50.3 ° with average crystallite size of 2.68 nm. 
Meanwhile, the XRD pattern of orthorhombic nanocrystalline form shows 
crystalline peaks at 2θ regions of 30 °, 35 °, 50 ° and 60 ° with average crystallite 
size of 0.98 nm. The TEM micrograph indicates that the zirconia nanomaterials 
prepared were quite uniform in size and shape.

© 2017 Atom Indonesia. All rights reserved

INTRODUCTION

The 99Mo/99mTc generator is a radionuclide 
generator system that is highly needed to produce 
the Technetium-99 (99mTc) radionuclide. This 
radionuclide is used for clinical applications, 
especially for diagnostic imaging in nuclear 
medicine. The 99mTc-radiopharmaceuticals are used 
for more than 80 % of diagnostic imaging 
procedures world-wide every year [1]. 

Corresponding author. 
E-mail address: marlina@batan.go.id 
DOI: http://dx.doi.org/10.17146/aij.2017.587 

The principle of a radionuclide generator is 
the decay-growth relationship between a long-lived 
parent radionuclide and a short-lived daughter 
radionuclide (as decay product), which can be 
readily separated by the column chromatography 
technique. The advantages of the radionuclide 
generator are that it is easy to carry, is cheap, 
produces daughter radionuclide in a high specific 
activity, and can be applied for diagnosis or therapy 
at locations/sites far from the isotope production 
facilities [2]. 

Figure 1 depicts radionuclide generator 
components. The chromatography column used in 
99Mo/99mTc generator contains an adsorbent that can 
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