ARE 146D

g ISSN 0101-3084

B CNEN/sP

[
5 ; Instituto de Pesquisas
' d Energéticas e Nucleares

vl
- ,i:/

QUALITY CONTROL PROCEDURES FOR IODINATED
RADIOPHARMACEUTICALS 13'1-HIPPURAN
AND '311.RiISA

/7 v
Iracelia Torres de Toledo e Souza, Nilda Sosa de Pereira and Constincia
Pagano Gongalves da Silva

Pep - Pug—- 4%

PUBLICAGAO IPEN 97 FEVEREIRO/1986

SAO PAULO



{‘" T =" s
765
Fome-n. ISSN 0101-3084
I U
PUBLICACAQ IPEN 97 ' FEVEREIRO/1986

QUALITY CONTROL PROCEDURES FOR IODINATED RADIOPHARMACEUTICALS
131 HIPPURAN AND 1'311.RISA

Iracelia Torres de Toledo e Souza, Nilda Sosa de Pereira and Constincia Pagano Gongcalves da Silva

DEPARTAMENTO DE PROCESSAMENTO

CNEN/SP
INSTITUTO DE PESQUISAS ENERGETICAS E NUCLEARES
SAQ PAULO - BRASIL



Série PUBLICACAO IPEN

INIS Categories and Descriptors
C45.00

ALBUMINS
CHROMATOGRAPHY
HIPPURAN

ORGANIC IODINE COMPOUNDS
QUALITY CONTROL
RADIOPHARMACEUTICALS

Publicacdo aprovada pela CMEN erm 27/08/85




QUALITY CONTROL PROCEDURES FOR IODINATED RADIOPHARMACEUTICALS
131 .HIPPURAN ANC '31)-RISA

tracetia Torres de Toledo e Souza, Nilda Sosa de Pereira and Constancia Pagano Gongalves da Silva

ABSTRACT

A rapid miniaturized chromatography system was developed for fast determination of the proportion of

13

inorganic radioactive iodide from radiopharmaceuticaly "“|~Hippu'an and I-Risa.

The technical parameters associated with minjaturized chromatography system were evaluatey One of the
problems found in this system was the movement of the t3t) Risa from the origin with consequent overestimation

of the inorganic iodide.

A correct spot placement rhiminated this problem.

PROCEDIMENTOS PARA CONTROLE DE QUALIDADE DOS RADIOF ARMACOS

31 . mpPURAN E '311RISA

RESUMO

Desenvolveuse um sistema de cromatoyrdfia minialurizada para delermina¢in rdpwda da proporgio ds

. . . . . . . . . k] .
iodeto inorganico radioativo nos radiofarmacos Hippuran - 't e Risa P10

Avaliarain-se 08 pardmetros (€cNiCOs assOCiACOs com O sistemna cromatografi:o rmniaturizado. Um dos

131

problemas encontrados neste sisterms toi o destocamento da Risa a partie do origem com consequenie erro N3

determinac8o do iodeto inorganico

Uma aplicagdo correta da amostra elimina este prohlema.

INTRODUCTION

Organic compounds labelled with a radioiodide for use in medical diagnosis generally contain
inorganic radioiodide as their main impurity.

Paper electrophoresis and classical chromatography have come to be accepted very generally
as methods of determining the purity of labelled compounds in the field of radiopharmaceuticals'? 6’

The paper electrophoresis technique used for '*' I-Hippuran depends on tha different migration
rates ot charged molecules in an electric field. Migration is primarily influenced by potarity and magnitude
of charge on a molecule and its size and shape and also by the applied voltage, distance between electrodes
and duration of separation.



The classical paper chromatography, used for 131 1LRISA is an effective way of analysing
the inorganic radioiodide impurities, but this technique, although very accurate, is probably too
time-consuming for routine quality control.

With the advent of miniaturized chromatography systems“ n quality control procedures for
radiopharmaceuticals are becoming very quick and also easy to perform. However, variations in the
results have been observed for several *®™T¢ preparations by some investigators, because artifactua!
results are produced when improper technique is used'®-3'_ Careful technique is necessary in miniaturized
chromatography system to analyse semye radiopharmaceuticals.

in our laboratory, the routine analysis of the radiopharmaceuticals '*!1-Rose Bengai and
131 L.Bromosulphthalein have usually provided rapid and accurate results independent of the technical
parameters associated with th.e chromatography quality control procedures.

Similar results were obtained with !'*!I-Hippuran, but for '*'1.RISA the results of a large
number of experiments developed in our laboratory indicated that when increasing amounts of sample
are applied to the paper, a definite tailing off in the direction of the solvent front is produced. It is
important to find artifacts through which the conditions that produce this tailing are recognized so
that true separation can be obtained.

MATERIAL AND METHODS

The miniaturized chromatographic procedures were developed using Whatman 3WM
(6.5cm x 1.0 cm) paper strip as support and chloroform: glacial acetic mixture {1.00:0.05 v/v)and 0.9%
sodium chloride as solvent for '“I-Hippuran and ' *'I-RISA, respectively.

With this system, !3'I-Hippuran migrated in close proximity to the solvent front, whereas the
inorganic iodide remained at the origin. For '*TI-RISA, it remained in a narrow peak at the site of
application while the inorganic iodide moved away from it.

The papers were spotted 1.0 cm from the bottom. The strips were placed in a vial containing
approximately 1.0 mi of a chloroform: giacial acetic mixture {1.00:0.5 v/v} for 3 I-Hippuran, and 1.0 mi
of 0.9% sodium chloride for '*'I-RISA.

The chromatogram was developed for a distance of 5.0cm during 10 minute for both
radiopharmaceuticals. The strips then were removed, dried and may be cut midway between the origin
and solvent front portions and each piece counted separately in a well-type scintillation counter {ANSR
Gamma Counter Abbot Lab.).

Preliminary scanning is adwisabie even if the strips are cut between the two peaks.
The counts of each section were expressed as a percentage of the total-counts of the two sections.

The spot sizes, sample volume and drying before developing had no effects on the results of
analysis when Whatman 3MM paper was used. One important finding was that significant errors are
produced, only for ! 1 LRISA, when increasing amounts of the radiopharmeutical is used.

RESULTS AND CONCLUSIONS

The percentual of inorganic iodide of the two radiopharmaceuticals, '?!I-Hippuran and
13V1.RISA, are shown in Table | and 11, The mean values of the iodide determination were in agreement
with the data obtained by classical paper electrophoresis for Y3 L Hippuran with correlation cosfficiznt
r = 09905, and by classical chromatography for '*'L.RISA with correlation coefficient r = 0.9889.
The excellent correlation coefficient results between the classical methods and the miniaturized
chromatagraphy system indicated the accuracy cf the method.



Table |

Coinparison of Percentual Values of Inorganic lodine in the Analysis of '“I-Hippuran Samples
by Electrophoresis and Miniaturized Chromatography

Percentage of inorganic lodide
Date Sn——
Classical Electrophoresis Miniat. Chromatography
11.07.84 2.58 2.35
31.07.84 274 2.80
14.08.84 1.41 1.52
21.08.84 1.60 1.72
05.09.84 278 2.60
12.09.84 1.58 1.56
19.09.84 1.47 ' 1.53
25.09.84 ) 258 2.42
03.10.84 1.68 1.69
09.10.84 410 4.09
correlation coefficient r =0.9905

Table Ul

Comparison of Percentual Values of Inorganic lodide in the Analysis of '*'1-RISA Samples
by Classical Chromarography and Miniaturized Chromatography

[ Percentage of Inorganic fodide
Date =T e e e e -
Classicat Chromatography Miniat. Chromatography
10.07.84 1.65 1.67
240784 1.32 1.29
06.08.84 1,65 1.56
14.08.84 1.46 1.41
21.08.84 1.70 1.75
28.08.84 1.36 1.32
19.09.84 1.16 1.25
25.09.84 1.22 1.27
09.10.84 1.42 1.63
16.10.84 292 2.78
correfation coefficient r = 0.9889
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Table 111 indicated the percentual of inc nic iodide obtained in 10 preparations of
13! Hippuran and 10 preparations of '3!'I-RISA when differents totalcounts in thz sample were
used. For ! *!1.Hippuran, as indicated in this Table, increasing total-counts did not significantly change
the percentages of inorganic iodide.

On the other hand, for V31 RISA it was necessary to test the minimum amount of sample
1o permit only negligible tailing of radioactivity along the path of migration since the albumin which
contains relatively large amcunt of radioactivity, has the tendency to adsorb to paper“’.

As indicated in Table Il a completely false overestimation of the percentual of inorganic
iodide level was obtained when the total-count of the strip was greater than 800,000 cpm.

The reproducibility of the method in ideal work condition (which use the same with
simultaneos runs) is illustrated by the data shown in the Table IV with coefficient of variation
CV = 2.23% for "*'1-Hippuran and CV = 2.45% for '3' I-RISA.

The miniaturized chromatography system provided a rapid and easy method to assess the
radiochemical purity.

Table I}

Effect of Varying Total-counts on the Strips of Chromatographic Determination of Inorganic
lodide in a Preparation of '3'1-RISA and !?'I-Hippuran

131LRISA 131 Hippuran
Total-counts Inorg. lodide Total-counts Inorg. lodide

cpm % cpm %
30,290 1.37 22,146 1.52
283,287 1.36 289,737 1.58
475,320 1.53 366,996 1.50
510,039 1.50 - 495,890 1.54
722,448 1.48 791,039 1.68
883,390 *6.60 966,033 1.54
1,464,892 "21.72 1,363,437 1.62
1,583,304 *17.09 1,608,983 1.€2
1,600,400 *19.00 1,807,592 1.63
1,971,211 *29.00 2,052,322 1.56

X = 158
= 0.057

“ Spuriously high percentual of inorganic iodide level is produces if the appliedt spo. is a large amour.t
of radioactivity.



Table 1V

Reproducibility of the Method Obtained With the Same Sample and Simultaneous Runs{20)
for '*'1-Hippuran and '*'I-RISA

Percentage of Inorganic lodide
Runs
131} Hippuran 1314 RISA
1 1.72 2.42
2 1.76 2.34
3 1.76 2.38
4 1.69 2.40
5 1.70 2.44
6 1.74 2.50
7 1.63 . 2.34
8 1.62 2.42
9 1.69 2.37
10 1.75 2.36
1 1.72 2.48
12 1.72 243
13 1.64 2.37
14 1.72 2.44
15 1.63 252
16 1.63 2.44
17 1.72 2.43
18 1.69 2.37
19 1.68 2.51
20 1.75 2.53
X =170 X =242
S = 0.0465 S = 0.05%4
CcVv = 273 CVv = 2.45
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