CHAPTER I

INTRODUCTION

Since the discovery of X-ray in 1895 by Reenigen and natural radioactivity
in 1896 by Becquerel, thesitilization of radiation in medicine has been developed.
For the last decade, there has been a gemarkable increase in varieties of clinical
nuclear medicine studies: Due to the ra;p.:ljd advance in mstrumentation, which is
faster than radiophammaceutical developmént,"- the study of every organ system has
been materially affected by the developmerifgf highly specific radiopharmaceuticals.
Generally, the new formulations:should proviae more clinical information at a lower
radiation burden than their earlier analogues;j &

Early nuclear medicine- siudies of remal function were performed with
radiolabeled codirast-agent;—usuatly-with-'*'i.-~Fhese-radiophiarmaceuticals were
unsatisfactory for renal studies because excretion of these agents often were not
specific to the kidneys, resulting in poor resolution and higher dose of radioactivity
must be, used. For ‘these. reasons “the ‘radiopharmaceuticals: that, are excreted
predominantly by the kidneys has been developed. Radioactive substances excreted
eithers byy glomemtlar: filwation or] tubular) secretion™is fusefuly in /€valwating) renal

function while radiopharmaceuticals either slowly excretes.or bound within the renal

cortex are useful for imaging renal anatomy (Chilton and Witcofski, 1986).
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Technetium Tc 99m Succimer Injection, which is commonly known as
Technetium Tc 99m Dimercaptosuccinic acid or *™Tc¢-DMSA, is one of the
radiopharmaceutical agents useful for remal cortex visualization. It was first
introduced by Lin, Khentigan and Winchell (Lin, Khentigan and Winchell,1974) as
a technetium chelate substitute for radiomercurial*®®Hg) renal agents. An advantage
of this compound over the-other is the decrease of high absorbed radiation dose in
vivo (Blaufox, Chepval and Freeman,1975). Technetium Tc 99m Succimer Injection
is official in USP XXII as a sterile, clear, colorless solution of succimer complexed
with technetium 99m. It contains not le's; than 85.0 % of the labeled amount of
technetium Tc 99m as the Succimer | complex expressed in megabecquerels
(microcuries or millicuries) per ml It is recommended as a compound of choice for
static renal scanning, especially in the assessment and serial follow-up of patients with
disease that are liable to destroy the cortex Iiroéféssively (Sutton, 1987; De Lange
et al.,1989; Mackenzie, 1990).

Basieaily, Technetium.Tc . 99m. succimer. compleX.is' formed when sodium
pertechnetate “¥¢ 99m is mixed with a solution of -stannous chloride and
dimercaptosuccinic acid. Nowadays, many brands of Ready-To-Use kits, or Cold
Kits aré commerCially available! The Kits«€ontain dimercaptosuceinic acid and other
non-radioactive additives. On the day of use the technetium Tc 99m is added under
optimum,condition, .the Technetium.Tc 99m succimer eomplex is-formed.

In"Thailand, " two types of commercial succimer cold kits, imported and
local made, are available. The local made kit has advaniages on price and delivery

time. However, it is not popular among users. From the data surveyed in one of the
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government hospital in Bangkok during October 1991 to April 1992 (private
communication), the locally produced kit usually yields unclear image whereas the

imported kit does not. Generally, unexpected patterns of radiopharmaceutical

examples, radiolyti mposi n, -pH- ligar | con (Ikeda et al.,1977;
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Objectives

1. or formulaton of Technetium Tc 99m

To study the technique

jiing formulations such as

beled product and in vivo

3. To deterr need o ty ontrol for the labeled

preparatio ichl stiould be performed before use for diagnosis.
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The significance of the study

1.
increase the reliability of
ult will be useful for
expensive imported
ice cost in the future
2 i ty of Technetium Tc99m

house quahty ntrol;wh :--f; posed to be done prior to injection.
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Practi abeling.is used as a mulitiple

:'*‘i'}-:""‘“ é{ ical requires thirty

miﬂes sca sciﬁraphy. Further more,

the d1}b is often administered after labeling for many hours due to the
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will be determined whether the post labelmg time affects the result or
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