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Abstract:

Tc-99m is the most commonly used medical isotope for medical imaging. It is
involved in about 70% of all nuclear medicine procedures. Tc-99m is an “ideal”
radiopharmaceutical useful to medical applications because of an effective
(inside the body) half-life (T1/2~ 6 h) long enough to complete a study with
adequate concentrations remaining within the organ of interest, but also short
enough to keep patient doses to a minimum. The short half life insures that a
patient undergoing an outpatient procedure has cleared the **"Tc from all
organs, by decay or excretion, approximately six hours from injection.

One of the most important tasks of Tajoura Nuclear Research Center is the
production of Radioisotopes for Radiopharmaceutical preparations. Tc**™ and
131 are the main isotopes usually prepared for medical use in local hospitals.
Radiochemical purity [RCP] for the prepared isotopes is very important, Where
Mo traces in the final product has to be less than 10 ppm.

The main purpose for the present work is to develop an accurate and simple
method for the determination of Mo in a trace level, which satisfy the know how
requirements. A solvent extraction pre concentration method for
spectrophotometric determination were obtained, the method is based on the
reaction of Mo with 1,5- diphenylcarbazide to form a soluble complex in carbon
tetrachloride. The complex shows a maximum absorbance at A= 550 nm. , and
obeys Beer’s law with a molar absorption coefficient [g] of 4x10° I/mol.cm.

Mole ratio and continuous variation methods were applied to determine the
metal to ligand ratio and a ratio of 1:2 respectively was found, also the
optimum pH has been found between [3.5-5] and the effect of adverse ions like
[ Al, Sn, Se, Te] were studied. Also, the proposed method has been applied for
the analysis of Mo eluted from old generators imported from Polish company (
POLATOM), and it was found to be sensitive, simple, accurate, less time
consuming, and can be applied inside the Hot-cells.

On the other hand, labeling processes using Tc>®™ were carried out for a

couple of kits usually used in the local hospitals. The process of cold kit labeling
was characterized with simplicity, speediness, as well as the achievement of
satisfactory results in RCP which was evaluated respectively 95% &98% without



presence of turbidity in the final solution. Also the infrared spectra of the
selected kits were scanned and shown. Finally, the remainder of this work will
discuss the status and challenges of producing Mo on an adequate scale with a
focus on the emerging and proposed process changes, that are being considered
and the infrastructure and scientific issues that will need to be resolved for the
Libyan to supply this vital medical isotope.
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Sample description -
Measurement. Nafessa.rta, started:2/19/2014 12:57 PM
Method Tc99m-300
Origin 20 mm Front 150 mm
| Meas. time: 2.0 min Resolution 0.3 mm Energy 50-200 keV
|
| tests
| Evaluation not completed

Audit trail of evaluation
Start Nafessa.rta, Method: Tc99m-300 by
Nafessa.rta opened for changes e
[ Nafessa.rta opened for changes

~ 2/19/20141:13:05

2/19/20141:13142

- . 2/19/2014 1:28:05
Integration TLC i

| Substance R/F | %Total . Type Area: %Area

| i % : =it Counts %

|Reg #1 0541 9558. DD : 9369696 100.00

[Sum in ROI i i | 9369696
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Sample description
| Measurement: DRPA - Acto.rta, started:
‘ Method: Tc99m-300
Meas. time: 1.0 min Resolution:
|
‘ tests
| Evaluation not completed
Audit trail of evaluation
| Start DRPA - Acto.rta, Method: Tc99m-300 by
DRPA - Acto.rta opened for changes
Integration TLC
Substance R/F: %Total: Type : Area
| H - = % H Counts :
Reg #1 0.198: 86.95: DD : 26016.00
Sum in ROI 26016.00
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raytest GmbH
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Sample description B
Measurement TC99M-mo-DMSA rta, started: 3/3/2014 2:03 PM
Method: Tc99m-300
Meas. time: 1.0 min Resolution 0.3 mm Energy: 50-200 keV/ [
tests
| Evaluation not completed B
Audit trail of evaluation B -
| Start TC99M-mo-DMSA. rta, Method: Tc99m-300 by 13/3/2014 2:04:56 P
3/3/2014 2:05:10 P

TC99M-mo-DMSA.rta opened for changes

Integration TLC

Substance RIF; %Total  Type Area’ %Area

- i % Counts %
| Reg #1 0416, 9376: DD | 1028480 100.00
Sum in ROI 102848.0
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Measurement MIBI 1.rta
D:\GINA_Star_TLC\TC99M-300WMIBI 1.RTA

[ red

S
|
|
[
so 160 ' "1do " rm
Sampie description
Measurement MIBI 1 rta, started: /1872014 1:51 PM
Method Tegom-
Meas. time 28 min Resolution 03mm Energy: 50-200 keV/
tests
Evaluation not completed
Audit trail of evaluation
Start MBI 1.rta, Method: Tc88m-300 by 31872014 1:68:35
MIBI 1.rta opened for changes 3182014 158:46
Integration TLC
Substance RIF %Total | Type Area’ %Area
% Counts %
Reg #1 0245, 8380 DD | 1312960 8087
Reg #2 0427, 842 DD 131840 913 ;

Sum in ROI 144480.0
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slallnally sylpalall

MDP [ Methylene Diphospmonate]

EHDP [ Ethylenehydroxyl Diphosphonate]

DMSA [Mercapto Succinic Acid]

HM-PAO [HexamethylpropyleneAmine Oxime]

ECD [ Ethylene Cysteinate Dimer]

TBI [ t-butyl Isonitriles]

MIBI [ Methoxy Isonitriles]

MAA [ Macroaggregated Albumin]

MAA [Macroaggregated Albumin]

EHIDA [ N, ( 2,6 Diethylacetanilide)-iminoacetic acid ]
Sulfur Colloides or Antimony-Sulfur Collides

EHIDA [ N, ( 2,6 Diethylacetanilide)-iminoacetic acid ]

Sulfur Colloides or Antimony-Sulfur Collides

-MBrIDA






