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DETERMINATION OF INORGANIC RADIOIODINE IN '3'1.ROSE
BENGAL AND '3')-BROMOSULPHTHALEIN

iracelia Torres de Toledo e Souza, Nilda Soss de Pereira and
Constancia Pagano Gongalves de Silva

ABSTRACT

A rapid min sturized chromatographic system was developed ‘or fast determination of the proportion of
131 1—Bromosuiphthaiein.

4

inorganic radi ive iodide from rsdiopharmacsuticals '”l—Roa Bengsl and

Usiag 33% W/V aqueous sotution of ammonium sulphate pH 7.5 as a solvent Rf values for radiopharmaceuticals,
iodide, iodate correspond to Rf 0,0 0.5 09 respectively. The chromatographic quality contral procedures ere eesy
10 use, rapid and csn be incorporated in 8 routine guality comtrol program.

DETERMINACAO, POR CROMATOGRAFIA MINIATURIZADA, DE RADIOIODO INORGANICO
EM SOLUCOES DE ROSA BENGALA — '3'| E BROMOSSULFALEINA 131

RESUMO

Detenvoivem-se um sistema répido de cromatografia miniaturizade pera controle radioquimico de FRoss
Bangela - ”'l s Bromossulfaleine '"I utilizendo como solvents uma soluco aquoss de sulfeto de smonio 33%,
pH 7.5. Os compostos marcados Permanecem Na origem enguanto os fons iodeto ¢ jodsto migram com Rf 0,5 ¢ 0,9,
respectivaments.

) A cromstografia ministurizada mostrou ser um método Util e fécii pers 8 seperacio répide de iodo
inorgnico nos compostos iodedos.

INTRODUCTION

Chromatographic quality control is sn important facet of the dasily quality control of a
Radiopharmacy Dspartment.

The eluctroforesis technique, convantional method!3.8) depends on the dit‘erent migrstion
rates of cherged molecules in an electric field. Migration is primarily influenced by the polarity snd
magnitude of charge on 8 moleculs and its size and shape, an also by the applisd voltage, distance
between electrodes, and duration of separation.

With the daily use of iodinsted radiophsrmaceuticals, a rapid and sccurate chromstography
system is needed to sssess the radiochemical purity of the compounds.



The criteria applied in evaluating radiochemical quality control methods are of two types: The
first consideration is the accurate and reprodutibility of the assay. The second criterion is that the
procedure should be convenient for the assayer. Ideally, they should be simple, rapid and inexpensive to
perform.

inorganic iodide is the major radiochemical impurity of iodoorganic radiopharmaceuticals and
may increase with storage.

The temperature is a physical agent that may int..:ace the stability of the radiopharmaceuticatls.

The United States Pharmacopoeia indicates that radiopharmaceuticals labelled with 13 must
not be used after 1 month from the date of standardization.

The purpose of this study is to develop a rapid, accurate and reproducible miniaturized
chromatography system'!3) wich could be used fur commonly iodinated radiopharmaceuticals, after
comparing it with electrophoresis method, which results in a linear function.

Lucka B. and Siuda A.{7.4) established that when aqueous solution of ammonium sulphate is
used as solvent, iodide and iodate migrate on paper chromatograms at Rf 0,5 and Rf 0,9, respectively,
whereas the labelled compound remains at the starting spot at Rf 0,0,

METHODOLOGY

Rose Bengal and Bromosulphthalein are iodinated with !4 in a substitution reaction using
chioramine T!5) and 1CH2} as oxidizing agents for Rose Bengal and Bromosuiphthalein, respectively.

PURIFICATION

The separation of the iodination products was effected through a IRA-400 exchange resin.

QUALITY CONTROL

1. Electrophoresis {conventional method). The support, Whatmann n? 1 {36cm x 2cm)
paper strip, should be allowed soak in the butfer before applying the sample. It is necessary
to add a carrier. The radioactivity distribution after electrophoretic separation for about
40 minutes is determined by a developer in order to localize the radioactive impurities.

2. Miniaturized Chromatography (new method). The chromatographic separation was
developed using Whatmann IMM (6,5cm x 1 cm) paper strip as support and 33% W/V
aqueous ammonium sulphate solution pH 7.5 as solvent.

1311.Rose Bengal and ' *'1-Bromosulphthalein were spotted 1 cm from the botton on paper strips.
The strips then were immediately placed in a vial containing approximately 1 ml of a 33% W/V aqueous
{(NH,),S0, solution pH 7,5. The chromatogram was developed for a distance of 5 cm during 10 minutes,
The strips then were removed, dried, cut into 10 sections o* 0,5cm and counted for radicactivity
distribution using gsmma scintillation spectrometry. ' >'1-Rose Bangal and '?'I-Bromosulphthalein are
retained at the starting spot while iodide and iodate mi_ rates at Rf 0,5 and Rf 0.8, respectively, A good
separation of the specific radiochemical components was achieved. Consequently the strips were cut in
3 uniform sections.

Paper presented in the “IX Congreso de la Asociscion Lating-Amaricans de Sociededes de Biologie y Medicins Nuclesr —
— ALASBIMN - 09 — 13 diciemive 1984, Montevideo, Uruguay"'.



STORAGE

Impurities may arise during preparation and storage of radiopharmaceuticals. Radiation induced
decomposition is the most commonly mentioned cause of chemical break down during - torage of
radiopharmaceuticals. The magnitude of radiolytic effects varies with the energy adsorbed by the
radiopharmaceuticals solution as well as with the specific activity of the preparation. The radiolytic
effects can be reduced by lowering the temperature at which samples are stored. The study of the effect
of temperature and time of storage on radiopharmaceuticals was made at 4°C and at ambient temperature
during 4 weeks.

RESULTS

The chromatograms presented in Figure 1 and Figure 2 pertain to samples after iodination
containing relatively large percentage of inorganic iodide, and after purification, containing small
amount of inorganic iodide. The radioactive chromatographic profile is essentislly the same.
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Figure 1 ~ Chromatogrephic Strip Activity Distribution for '??i-Rose Bengal
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Figure 2 — Chromatographic Strip Activity Distribution for *3! I-Bromosulphthalein

The percentual of impurities (*3'1~ + 13'107;) in '3'i-fiuse Bengal and '*'i-Bromosul-
phthaein are shown in Table | and Table 1). The mean values of the iocide determinations were in
agreement with the data obtained by paper electrophoresis in a routine quality contro! procedure.

The correlation coefficient betwsen the two methods was r = 0,9518 for ! *! 1.-Rose Benge! and
r=0,0816 for '3!i.Bromosulphthalein, Figure 3 demonstrates with the data contsined in Table | end
Table 11 the linear regression obtained by the relationship between the variables.



Table |

Comparison of Percentual Values of Impurities (13!~ + '*11073) of !3!1-Rose Bengal

by Electrophoresis and Miniaturized Chromatography

DATA SPEC. ACTIVITY ELECTROPHORES!§ CHRO!MATOGRAPHY
uCi/mg % (131 + 130,

29.11.83 55 1.55 1.47
07.02.84 273 2.45 1.98
09.03.84 278 1.86 201
03.04.84 287 4.05 3.46
17.04.84 1N 3.66 3.19
02.05.84 206 3.20 .27
15.05.84 A 3.26 345
29.05.84 183 4.03 4.12
12.06.84 201 3.75 3.57
26.06.84 174 3.53 3.37

mean value

. = 0.9518 201 3.12 298

Table N

Comparison of Percentua’ Values of Impurities (*3717 + 13110-,) of '3!1-Bromosulphthalein

by Eiectrophoresis and Miniaturized Chromatography

DATA SPECIF. ‘ACTIVITY ELECTROPHORESI§ CHRO_MATOGRAPHY
uCijmg % (131} 4+ 1310°,)

21.11.83 710 1.69 1.69
06.12.83 608 0.65 0.76
13.03.84 489 1.30 1.37
11.04.84 638 0.61 0.52
24.04.84 600 0.23 0.26
09.06.84 719 1.68 1.26
22.05.84 472 1.06 1.28
04.06.84 548 214 2.06
18.06.84 483 0.9 0.84
03.07.84 n 1.10 1.01
mean values
. = 0.0615 549 1.1 1.09
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Table |11 and Table IV indicate tha percentual of impurities (*3*17+ '311073) in '*!1.Rose

Benga! and '?'1-Bromosulphthalein obtained during 4 weeks after standardization.

Table 11}

Quality Control of '3'{-Rose Bengal Durinc, 4 ‘Neeks After Standardization
by Miniaturized Chromatographic Procedure

SPECIF. % (1311- + 13407,) % (31 + 134407,)
DATE ACTIVITY 4°C temperature ambient temperature
uCi/mg Week Week
1 2 3 4 1 2 3 4
29.11.83 55 157 | 2.14 229 | 3.50 1.9 3.14 318 | 4.29
07.02.84 273 313 | 316 | 319 | 393 3.57 3.63 399 | 443
09.03.84 278 229 | 229 | 270 2.80 308 | 3.18 | 4.1 4.24
03.04.84 287 318 | 428 | 435 | 4.66 362 | 454 4.83 5.28
15.05.84 m 342 | 353 | 356 | 3.74 3.73 405 | 4.18 | 447
26.05.84 174 3.19 | 3.33 | 357 365 | 3.81 410 | 436 | 443
mean
208 279 | 312 | 3.27 | 3.71 326 | 3.77 | 412 | 4562
velue




Table 1V

Quality Control of '3!'i-Bromosulphthalein During 4 Weeks Siandardization
by Miniaturized Chromatographic Procedure

SPECIF %(lﬂr + |31|0-3) %(lllr + 131|0~3)
DATA ACT T'Y 4°C temperature ambiente temperature
CTivi Week Week
1 2 3 4 1 2 3 4
21.11.83 710 2.79 6.28 6.60 8.32 2.94 6.65 6.96 8.45
05.12.84 598 1.37 5.19 6.91 1.35 1.72 5,54 7.82 8.10
13.03.8 489 462 6.19 8.97 9.29 494 6.86 | 10.03 | 11.02
11.04.84 538 340 5.72 6.78 7.46 .78 6.82 71.30 8.78
22.05.84 472 374 4.91 6.24 8.80 3.78 5.25 6.79 8.80
18.06.84 483 N 4.86 6.64 8.2 3.84 6.27 6.96 8.96
mean 548 322 | 652 | 702 | 823 | 350 | 588 | 784 | 8.18
values L

RESULTS AND CONCLUSIONS

The percentua! of inorganic iodide for 131 Rose Bengal was approximately 3% after iodination
and purification and a mean value of 4,62% after 4 weeks from standardization. For '3!)-Bromosul-
phthalein, they were about 1% and 9,18%, respectively.

The greater stability of '3'l-Rose Bengal in relation to that !2'l.Bromosulphthalein is
probably due to its lower specific activity, mean value 206 uCi/mg versus mean value 548 uCi/mg.

The percentual of impurities ;'*'1~ + '3110,) presented in Table |11 and Table 1V was similar
during storage of the radiopharmaceuticals at 4°C and at ambient temperature,

The miniaturized chromatography system for iodinated radiopharmaceuticals provides a rapid
ar.d easy method to assess the radiochemical purity and can be incorporated in a routine quality control
program.
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