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Abstract

Production of radioisotopes for the radiopharmaceutical purposes is the
main task of Tajoura Nuclear Research Center. During the analysis of the
1 3 1 1- radioactive solution which was produced using the so-called dry
method, the following has been observed : in order to reduce the cost and
the time of analytical cycle or time used for the Radiochemical purity
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(RCP), a spot test has been used to indicate the position of the radioactivity
in the chromatogram rather than using autoradiographing or the x-ray films.
This method was based on the reaction between I2 and starch to give a blue
color at different Rf values I2 is liberated by I" oxidation (H2 O2 ) or by 10,
reaction with SCN" in the presence of HC1. A simple and fast spot test for

the estimation of the Te content in the radioactive sample has been
elaborated. This method was based on the reduction of Te (IV) or (VI) to
Te metal using SnCl2 in alkaline media. The detection limit of the
elaborated method was found to be < 8 ppm, also a simple and fast
procedure has been used for measuring the conductivity of the produced
radionuclides, where a conductivity of 4.15 mS for 13II- buffer solution, and
16.0 mS forNaCl saline solution were obtained.

Introduction

One of the most important task of the radioanalytical departement in
Tajoura Reseach Center (TNRC) is the determination of radioisotopes
produced for the radiopharmaceutical purposes, or determination of
radionuclides either in an environmental samples or irradiated samples after
their decomposition . For these taskes different instrumental methods are
used. Radioactive 131"I is a fission product of uranium and it is a major
constituent of fallout in the event of accidents or explosions. It is obtained
by reactor irradiation of tellurium in a reaction sequence 30 h >3l~Te-decay
to 8 day '3 ' ' I . In clinical biology 13I"I is used as a tracer for scintigraphy
and for the treatment of thyroid disorders [ 1 ].

The so-called dry method which is used for the production of 131 'I is
based on the sublimation of 131"I from the irradiated TeC>2 in an electric
furnace and recovering the sublimied iodine in a carbonate-bicarbonate
buffer solution [2]. Eventhough; ther are too many methods used for the
determination of the radiochemical purity of the produced isotopes
including thin layer and gel chromatography [ 3-8], but having the
experience of small facilities, we believe that for every day quality control
the easiest and most simple technique is paper chromatography, whenever
it is possible.

During the radiochemical purity control of the final product, ascending
paper chromatography techniques has been applied using Whatman No.l
paper as a support, methyl alcohol-water (3:1) as a solvent, and a running
time of 2.5 his. The expected Rf values are 0.8-0.9 for the main chemical
form (iodide) and 0.4-0.5 for the impurity (iodate) if any [5]. It is prefurable
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to other techniques as one can avoid the preparation of thin layer plates or
columns of Sephadex [6J. Also if a well-type crystal is available, it is more
convenient to cut the paper strip for counting rather than to use any other
supporting media. There are too many method's used for the identification
of the Rf in the autoradiogram like x-ray film. After a running time of 2.5
hrs. the chromatogram has to be sent for fixing and developing in order to
get the autoradiogram the time consuming step which takes more than 2
hours. This procedure seemes to us is a time consuming step therefore; a
simple and fast procedure for the identification of the spot has been
elaborated. This method was based on spraying the chromatographic paper
with a mixtrue solution of acidified hydrogen peoxide and starch. In this
work we have studied a number of developing chemicals in order to find
the most suitable ones for the identification of the oxidation states of the
radionuclide produced (i.e. I", IO3 , IO4 and I 3 ) [9].

The electric conductance of a solution is a summation of contributions
from all the ions present, and hence is not a specific property of any
particular ionic species as the potential of an indicator electrodeis, While
pH is the activity rather than concentration of an ion that determine the
e.m.f. of a galvanic cell of the type commonly used to measur" the pH
[10]. pH could be measured exactlly using a pH-meter or roughly using pH
paper . According to the references during the production of iodine, 12 has
to be trapped in a buffer solution having a pH range from 8-10 and a
coductivity range from 5.0 to 10.0 mS [ 11 ].

Experimental

(1) Materials:

(1) For I2 collection a buffer solution has been prerpared by either
\ dissolving 168 mg of NaHCO3, 25 mg of Na2CO3, and 248 mg of

Na2S2Os in 100 ml of distilled water or a solution of 0.01M NaOH
has been used.

(2) A solution of KI, KIO3, and NaHCC>3 were prepared by dissolving
100 mg of KI, 200 mg KIO3, and 1. g of NaHCO3 in 100 ml of
distilled water. \

(3) Starch solution has been prepared by dissolving 1.0 g of starch in
500 ml of hot water, 0.005 mg of mercuric iodide (Hgl) has also
been added to the solution as preservative for the starch solution.

(4) Conductivity Meter type ( CDM3) Radiometer Copenhagen is a
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solid-state instrument for fast and accurate measurement. It has a
measuring range from 1.5 uS to 500 mS. With a cell adjustment
facilities for direct conversion of the measuring result into specific
conductance ( Conductivity) ( S/cm).

(5) pH-Meter type ( PHM 8H ) Radiometer Copenhagen is used for
measuring the pH using ( G312, K 701 ) as working and reference
electrodes

(6) TLC LINEAR ANALYZER LB 282 Laboratoriurrt Prof.
DR.Berthold

2- Method :

(1) Radiochemical Purity:

Place a measured volume of a solution containing 100 mg of KI, 200
mg of KIO3, and I g of NaHCO3 in each 100 ml at 25 mm apart from the
lower end of a-25x300 -mm strip of chromatographic paper, and allow to
dry.

To the same area add a similar volume of appropriately diluted Nal,
1-131 solution such that it provides a count rate of about 20,000
counts/minutes, and allow to dry.

Develop the chromatogram over a period of about 4 hours by asending
chromatography, using diluted methanol (7.0 in 10 ).

Dry the chromatogram in air, and determin the radioactivity
distributioby scanning with a suitable collimated radiation' detector: the
radioactivities of the iodide 131I band is not less than 95% of the total
radioactivity and its Rf value falls within ± 5% of the value found for Nal
when determined under parallel conditions.

Conformation of the identity of the iodide band is made by the addition
to the suspected iodide band of 6 drops of acidified hydrogen peroxide
solution (prepared by adding 6drops of 1 N HCI acid to 10 ml. of hydrogen
peroxide solution ) followed by the dropwise addition of starch solution,
the development of a blue color indicates presence of iodide.

(2) Conductivity measurement:

After calibration of the instrument using different concentration of K Cl
solution at different tempreture, a certain volum of the solution were added
to the measuring cell and the conductivity were measured.
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(3) pH measurement:

For calibration of a pH meter a set of buffer standareds having different
pH's were used. Then the pH of the sample were measured using a special
cell which was built in the hot cell and was hocked to a pH-meter.

Results and discussion

1- Spot tests for Rf determination

(a) Iodide Rr

There are too many methods used for the identification of the Rf in the
autoradiogram like x-ray film. After a running time of 2.5 hrs. the
chromatogram has to be sent for fixing and developing in order to get the
autoradiogram the time consuming step which takes more than 2 houres.
This procedure seemes to us is a time consuming step therefore; we
recommend the simple and fast procedure for the identification of the spot.
This method was based on spraying the chromatographic paper with a
mixture of acidified hydrogen peoxide and starch solution or alternatively,
you have to spray your chromatogram with acidified hydrogen peroxide
(H2O2), Then you spray it with starch and the following reactions take
place:

T oxidation [ H2O2+HC1] > I2

Starch + I2 > Blue starch iodine complex.

KI and KIO3 are used as carriers for the radioactive tracers of I" and IOl
respectively. The presence of KI prevents mass loss of iodine. Also
addition of NaHCC>3 prevents iodine from evaporation.

(b) Iodate Rf:

For the iodate IO3 if any , another simple procedure was recommended
this procedure was also based on the spraying of the chromatographic paper
with a solution of potasium thiocyanate KSCN acidified with Hcl then
sprayed with starch solution .

6IO3 + 5 SCN- + 6 H+ + 2H2O - > 3I2 + 5 HCN + 5 HSO4

2- Telleriun content:

For Tellerium content a simple and fast procedure for the determination
of Te in the radiopharmaceutical preparation has been proposed , this
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method were based on the reduction of Te(IV).and Te(VI) to Te metal
using thin chloride.

to the radioactive solution containing !31"I add 2 drpos of 10% SnCl2
and 2 drops of 1M NaOH if there is a gray colour this means that Te is
present , therefore prepare a set of standards containing different
concentration of Te and treat them the same way and compare your result
with the standards

Na2Te03 (in 1-131 )+ Sn2+ — NaOH....> Te Grey color.

Te(IV) and Te(VI) were reduced to metallic Te to appear black when
reacted with 10% SnCl2 solution. Te(VI) could be distinguished easily from
Te(IV), since the later is being reduced within a shorter time .

3- Conductivity and pH measurement

The electric conductance of a solution is a summation of contributions
from all the ions present, and hence is not a specific property of any
particular ionic species as the potential of an indicator electrodeis, While
pH, is the activity rather than concentration of an ion that determine the
e.m.f. of a galvanic cell of the type commonly used to measure the pH . pH,
could be measured exactlly using a pH-meter or roughly using pH paper.
The conductivity of the buffer with a pH 8.57 used for the collection of
Iodine-131, was measured, a value of 4.15 mS was obtained. In order to
study the effect of I- on the conductivity, a trace or a very small amount
(not more than 8 (lg ) of Nal, was added to this buffer and the conductivity
were measrured again. It has been found that only after the addition of
about 1 mg the conductivity increased by 0.4 mS, where a value of 4.50 m
S has been found. Also it has been found that the conductivity was not
affected largely by the presence of I'.

Another attempt has been made to measure the pH and the conductivity
of the 0.9% NaCl solution which is the saline solution used for TcO4

collection. The result of the measurement are pH = 6.1 and the
conductivity is 16.0 mS.

Finally we should mention here that the pH and the conductivity of the
radioactive Nal solution has also been made and the results were shown in
table.1.

Table (1). Radiochemical Purity of Nal radiopharmaceutical solution:

Sample #
2
3
6

RCP
94%
96%
95%

Te content
< 10 ppm
< 10 ppm
< 10 ppm

PH
8.6
8.7
8.4

Conductivity
4.1Q mS
4.15 mS
4.20 mS
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