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RENALFUNCTION EVALUATION BY Te-99m-DTPAIN ATHLETIC

HORSES.

William R. Pinho; Carmelindo Maliska; José¢ E.T. Lima; Joaquim

D’ Almeida; Gilberto G. Botelho.

Servigo de Medicina Nuclear do Hospital Central do Exército e Escola
' de Equita¢do do Exército — Rio de Janeiro, RJ, Brasil.

The aim of this study was to measure the glomerular filtration rate
(GFR) in athletic horses of Three Days Events Competition - a sport
model for horses seemed with Triathlon Competition for men —. The
GFR was measured by the single injection method using Tc99m-DTPA.
This method uses a two-compartment blood clearance curves to calcu-
late GFR, at rest and after exercise. Mean GFR was 160,0+50,0mL/100kg/
min, at rest, and 158,2+64,8mL/100kg/min, after exercise. Significant
(P =0,29) difference was not observed in the Wilcoxon Test (W = 1,05).
This study show that the Tc99m-DTPA blood clearance method is a
practical procedure to measure GFR in the horse, because it not require
urine collection, a very difficult procedure in this animal specie. The
results show that were no significant differences between the GFR at
rest and after the exercise.
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99m'Te-DIMERCAPTOSUCCCINIC ACID (DMSA) ABSOLUTE
RENAL UPTAKE WITHNEW KIT FORMULATION FROM CEN-
TRO DE RADIOFARMA CIA - INSTITUTO DE PESQUISAS ENER-
GETICAS ENUCLEARES (IPEN-CNEN).

Benedita Andrade Leal de Abreu; Elaine Bortoleti de Aradjo; Jair Men-
gatti; Everardo Leal Abreu; Juliana de Sousa Britto; Evandro Leal de
Abreu; Nayana Alves de Brito Melo; Jodo Batista de Abreu.

Centro Bionuclear de Diagndstico; Centro de Radiofarmdcia, Instituto
de Pesquisas Energéticas e Nucleares — IPEN-CNEN; Universidade Es-
tadual do Piaui.

Introduction: 99mTc-dimercaptosucccinic acid (DMSA) is used
for static renal imaging, Renal scintigraphy with 9mTc-DMSA is a well-
known procedure for assessment of renal morphology and relative func-
tion. Absolute uptake measure is desirable to evaluate decreased indi-
vidual renal function or to determine if there is kidney function dete-
rioration resulting in low bilateral renal concentration when both kid-
ney were affected. It has been shown that organ distribution of 99mTc-
DMSA can be modified markedly by method of preparation, especially
the original pH and lyophilized kit composition. The aim of this study
was to evaluate de the normal ranges for absolute uptake of new DMSA
kit formulation. Material and methods: A total of 23 voluntaries adult
normal patients were evaluated with ages that ranges from 18 to 69
years median 42.60 and standard deviation 13.69, between April and
June of 2006. A commercial IPEN kit for labeling DMSA with 99mTcO-
4 was used and prepared according to the instructions of the manufac-
turer. A dose of 111 MBq was intravenously injected. Six hours later
scintigraphy of the kidneys was performed using a gamma camera with
a parallel-hole, low-energy, high-resolution collimator, on 128x128
matrix. One minute duration images were made for at posterior posi-
tion to renal counts right and left. For determination of the absolute
99mTc-DMSA uptake, liquid dose injected was calculated measuring
syringe activity before and after administration to the patient. Deter-
mination of renal depth was made by means of software that makes
correction using Raynaud formula. Results: Values of right kidney
99mTc-DMSA uptake ranged from 19.16 to 31.58. A mean value of
25.84 and standard deviation of 3.47 were found. Left kidney values
ranged from 21.3 to 33.4. The mean value and the standard deviation
found were respectively 27.40 and 3.51. Conclusion: Our data suggest
that the newly synthesized 99mTc-DMSA by IPEN have uptake values
siniilar to those founded in national and international literature. Based
on our initial results, further evaluation with a larger number of patients
will be necessary to determinate more accurate means values.
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APLICACOES DA MEDICINA NUCLEAR NO DIAGNOSTICO E
TERAPIA DO HEPATOCARCINOMA: RELATO DE 2 CASOS E
REVISAODALITERATURA.

Gomes GV.; Serra W.D.; Cimara A.L..G,; Landa D.C.; Gomes M. V.; Ca-
legaro J.U.M.; Gomes E.F.
Hospital Santa Liicia — Brasilia, DF, Brasil.

Objetivo: Relatar dois casos em que a medicina nuclear (MN) con-
tribuiu na conduta de pacientes com hepatocarcinoma (HC). Fazer breve
revisio da literatura sobre o tema. Métodos e resultados: Caso I1:
Paciente do sexo masculino, de 67 anos, apresentando nédulo hepitico
suspeito. Umia cintilografia com hemdcias marcadas excluiu a presenga
de hemangioma. A TC abdominal evidenciou lesdo extensa e mal definida
no segmento 1V, sugestiva de HC. Uma bi6psia confirmou o diagnéstico.
Decidiu-se pela embolizagdo da lesdo com lipiodol- I131. Uma cintilo-
grafia com MAA-99mTc fol indicada para excluir a presenca de shunt
hepato-pulmonar. Apés a cateterizagio da artéria hepdtica, infundiu-se
60 mCi de lipiodol- I131. O paciente foi submetido a cintilografia e TC
de controle. As imagens da TC foram fundidas as cintilograficas (SPECT)
e revelaram presenga focal do lipiodol - 1131 na lesdo hepdtica. O pa-
ciente evoluiu clinicamente bem no seguimento de trés meses. Caso 2:
Paciente do sexo feminino, de 72 anos, submetida a exérese de HC no
lobo direito, h4 10 anos. Evoluiu com redugio dos marcadores tumorais
¢ tomografias negativas. Hé trEs meses uma TC evidenciou nédulos he-
péticos sugestivos. de recidiva. Foi encaminhada 3 MN, onde realizou
SPECT hepético 48 horas ap6s injegio de 7 mCi de gilio-67 € 15 minu-
tos ap6s administracio de 10 mCi de fitato-99mTc. As imagens revela-
ram trés dreas hipercaptantes ao gélio-67 em correspondéncia com
dreas hipocaptantes ao fitato-99mTc, na mesma topografia das lesGes
assinaladas pela CT, reforgando o diagndstico de recidiva tumoral. Dis-
cussfo: A cintilografia hepética com hemécias marcadas € indicada para
excluir a presenga de hemangiomas. O gélio-67 exibe um padrdo de hi-
percaptagio em cerca de 90% dos HC. O estudo hepdtico com radioco-
16ides € Gtil no diagnéstico diferencial da hiperplasia nodular focal (HNF)
€ apresenta hipocaptagdo em lesdes de outra natureza. O DISIDA-99mTc
pode demonstrar hipercaptagéio precoce na HNF e tardia no HC. A pes-
quisa de shunt hepato-pulmonar ¢ realizada através da cateterizagio da
artéria hepdtica e infusfio do MAA-99mTc. Tanto o FDG-18F quanto o
acetato-11C séo tracadores de PET utilizados na avaliagio do HC. O
tratamento paliativo do HC com lipiodol-1311 apresenta taxa de res-
posta de 17 a 92%. Outra opgfo terapéutica, com eficdcia semelhante,
sd0 as microsferas marcadas com 90Y. Conclusdio: A MN pode contri-
buir de forma significativa para o diagnéstico e terapia de lesdes de HC.
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BONE MANIFESTATION OF THE RICHTER’S SYNDROME (RS)
~RAREPATHOLOGYASSESSED BY THE NUCLEAR MEDICINE.
CASE REPORT AND LITERATURE REVISION.

Faria PEK.*; Santos M.J.*; Gongalves L.Z.**; Stellet A.***; Morini
S.R.*##*; Pereira M.*; Moriguchi S.M.*; Simdes ML.LP.*; Penna V#+*,
Departments of *Nuclear Medicine, **Hematology, ***Orihopedics
and ****Pathology of Foundation P10 XII — Hospital do Cancer de
Barretos — Sdo Paulo, SP, Brazil.

Introduction: Patients with chronic lymphoid leukemia (CLL)
rarely develop diffuse large B-cell lymphoma, known as RS. The trans-
formation of CLL in lymphoma has incidence of 3 to 5% and they
attack a lymph node, or more frequently, a group of lymph nodes.
However, in some patients, the extranodal location has been observed.
The prognostic regarding patients that develop RS is not a good one.
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18F-FDG PET-CT in these patients and the findings suggest that thera-
peutic decisions in patients with MEC should include 18F-FDG PET-
CT scanning in addition to conventional imaging and histological grad-

ing.
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IMPACT OF [F-18] FDG PET-CT ON THE MANAGEMENT OF
PATIENTS WITH MALIGNANT MELANOMA.

Etchebehere E.C.S.C.(1); Viana L.(2); Ruiz M.M.(1); Lima M.C.L.(1);
Santos A.O.(1); Ramos C.D.(1); Buzaid A.C.(2); Camargo E.E.(1).
(1)Division of Nuclear Medicine, (2)Department of Radiology and
(3)Department of Clinical Oncology, Hospital Sirio Libanés — Sdo Paulo,
Brazil.

Introduction: A small number of studies have shown the impact
of positron emission tomography (FDG-PET) on the management of
patients with malignant melanoma, but none of them have addressed
this issue with PET-CT. Purpose: The aim of this retrospective study
was to assess the impact of FDG with PET-CT on the treatment of
patients with malignant melanoma. Methods: The medical records of
56 patients (26 females, 20 males; ages ranging from 27 to 77 years,
mean 53 years) were reviewed. Treatment planning before and after
FDG PET-CT was evaluated for changes in the management of the dis-
ease. FDG PET-CT scans were performed in patients with stages II (6/
56), 111 (14/56) and IV (36/56) disease. All patients were injected with
370 MBq of [F-18] FDG and imaged from head to feet 60 minutes later
using oral contrast. Patients were required to fast for 4-6 hours and blood
glucose levels were required to be below 140 mg/dl prior to the radiotracer
injection. Images were performed in a 2-slice PET-CT (Siemens Bio-
graph). Results: In 12/56 patients (21.4%) treatment was changed after
the FDG PET-CT studies. Three of them (25%) were upstaged as a re-
sult of FDG PET-CT. Treatment was changed after FDG PET-CT in 4/
14 (29%) stage III patients and in 7/36 (19%) stage IV patients. Con-
clusion: FDG PET-CT is most valuable in patients with stage III ma-
lignant melanoma, but may also be useful on stage IV disease.

¢ Painel ¢

IN HOUSE PRODUCTION OF 99mTc-EDDA-HYNIC-[TYR3]-
OCTREOTIDE FOR SOMATOSTATIN RECEPTOR SCINTIGRA-
PHY.

M. Almangano(1); S. Filippone(1); K. Marzo(1); G. Vale Gomes(2); M.
Marycel Figols(3); A. Chiti(1).

(1)Nuclear Medicine Department, Istituto Clinico Humanitas — Milano,
Italy; (2)Medinuclear — Hospital Santa Liicia - Brasilia, Brazil;
(3)Radiopharmacy Center — IPEN/CNEN — Sdo Paulo, Brazil.

Aim: Scintigraphy using 111In-diethylene-triamine-penta-acetic-
acid-D-Phel-octreotide (DTPA-octreotide) gained widespread accep-
tance. Radio-labelling of peptides with indium-111 has some drawbacks,
including suboptimal gamma energy. Recently, a new technetium labeled
peptide was developed. The somatostatin analogue is an octreotide de-
rivative with high specific tumor uptake, and showed promising results
in the detection of neuroendocrine tumors. Methods: Reagents were
purchased from Sigma-Aldrich. HYNIC-[Tyr3]-octreotide (HYNIC-
TOC) was purchased from PiChem. 99mTcO4- was obtained from com-
mercial 99Mo/99mTe generator produced by G.E. Healthcare Radio-
labeling experiments were performed using the protoco! issued by the
University Hospital of Innsbruck. Overall the following formulation
and labeling conditions with reproducible labeling yields of >90% were
established: 20 mg HYNIC-TOC, 10mg EDDA, 20 mg tricine, 10 mg
SnC12. 2H20, pH 6.5-7.5, labeled with 1200 MBq 99mTcO4- in a total
volume of 2 ml, reaction time: 10 min in boiling water. Quality control
was performed as follows: HPLC: Reaction solutions were tested for

radiochemical purity by HPLC. Column: Dionex Acclaim 300 ODS 5 -

um, 4.6 mm x 250 mm. Mobile phase: linear gradient of increasing
concentrations of ACN in 0.01 N phosphate buffer pH 6,2: 0-3 min
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0% ACN, 3-5 min 0% 25% ACN, 5-18 min 25% ACN, 18-22 min 25%—
70% ACN, 22-24 min 70%, 24-25 70%—0% ACN 25-30 min 0% ACN.
Flow rate: 1 ml/min. Detection: a sodium-iodide detector interfaced to
a multichannel analyzer (Raytest). Thin-layer chromatography: instant
thin-layer chromatography on silica gel (ITLC-SG, Gelman Sciences)
was performed using different mobile phases. Sep-Pak Purification: A
C-18-SepPak-Mini cartridge (Waters) was activated using S m] ethanol,
followed by 5 ml of water and 5 ml of air. The radiolabeling mixture was
passed through the cartridge which was then washed with 5 ml of water.
The radiolabelled peptide was eluted with 1 ml ethano] and 1 ml of water.
Results: This method of preparation has been safely used in more than
30 patients in our Department with always a purity yield of more than
95% with a preparation time of approximately 30 minutes. Conclu-
sion: The high specific tumor uptake, rapid blood clearance, and pre-
dominantly renal excretion make 99mTc-EDDA-HYNIC-TOC a prom-
ising candidate as an alternative to 111In-DTPA-octreotide for tumor
imaging.
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LINFOMA CUTANEO E SINDROME DE SEZARY (SS) - PATO-
LOGIA AVALIADA E ESTADIADA PELA MEDICINA NUCLEAR.
RELATO DE CASO E REVISAODE LITERATURA.

Santos MLJ*.; Faria PEK.*; Colli GE.**; Pereira M.*; Moriguchi S.M.*;
Sim&es M.IP*.

Departamentos de *Medicina Nuclear e **Hematologia da Fundagéo
PIO XII — Hospital do Cdncer de Barretos — SP, Brasil.

Introducfio: Linfomas de células T (LCT) representam cerca de
15% de todos os linfomas ndo-Hodgkin. Esses podem ser clinicamente
agressivos ¢ relativamente raros quando comparados aos linfomas B.
Linfoma cutineo de células T, conhecido como Mycosis fungoides (MF)
¢ caracterizado pelo acometimento cutdneo local ou disseminado da
doenga. Em raros casos, evolui para forma sistémica, onde outros ¢r-
ghos sdo acometidos, caracterizando a Sindrome de Sézary. O prognds-
tico de pacientes com MF depende do estadio, do tipo, da extensdo das
lesdes cutineas e da presenga de doencga extracutinea. A expectativa de
sobrevida em dez anos € de 98% em pacientes em estédios precoces,
diminuindo em estddios mais avangados, sendo de 83% em pacientes
com envolvimento superior a 10% da superficie da pele; 42% com tu-
moragio e de 20% naqueles com envolvimento linfonodal. A cintilo-
grafia com gélio-67 € método efetivo com alta sensibilidade em locali-
zar ¢ determinar a atividade nos sftios de linfoma, sendo importante
exame para estadiamento, seguimento e prognéstico dessa patologia.
Objetivo: Relatar um caso de linfoma cutineo disseminado com aco-
metimento sistémico — Sindrome de Sé€zary, por meio da cintilografia
com gélio-67. Relato de caso: AHW, 65 anos, feminina, com queixa
de lesfio cutiinea nodular em gliteo direito, iniciada hd cinco meses, com
posterior ulceragio e disseminagdo para outras regides cutineas. A biép-
sia revelou linfoma maligno néo Hodgkin difuso de células T. O hemo-
grama mostrou leucocitose com predominincia linfocitica de 64%. O
esfregaco evidenciou presenga de linfécitos de tamanho médio, micleos
com contornos irregulares, alguns convolutos, cromatina com matura-
¢lo intermedidria, citoplasma com microvaciolos. Essas células repre-
sentaram maioria da populagio linféide. As sombras nucleares foram
raras. A imunofenotipagem das células do sangue periférico revelou pre-
senga de 94% de linf6citos T e 1% de linféeitos B-CD19+. Os linf6citos
T apresentaram o seguinte perfil CD3+, CD2+, CD5-, CD7+, CD4+,
CD8-, CD1-, TCR alfa/beta+, CD16-,CD56-, CD57-. Este fen6tipo é
compativel com sindrome de Sézary (SS). O mielograma foi compativel
com diagnéstico de infiltragiio de medula éssea por linf6citos. A cintilo-
grafia com gélio-67 revelou maltiplas lesdes gélio-captantes cutineas e
extracutineas ativas, localizadas em mediastino; regido infra-mamaéria,
hemibacia, raiz da coxa (partes moles), gliiteo e tergos médio e distal do
fémur 2 direita; terco médio de coxas (partes moles) e regifio inguinal
esquerda, sendo submetida ao esquema quimnioterdpico com Gemcitabina.
Comentarios: A cintilografia com galio-67 foi imprescindivel na de-
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tal extremity and proximal of tibia and right tibia distal extremity. At
the moment, patient undergoes a palliative treatment with oral Etopo-
side, plus pain relief. Comments: In this case report, bone scintigra-
phy was decisive in documenting the monostotic to multicentric evolu-
tion evidencing the disease aggressiveness in agreement with literature.
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URINARY FISTULA TO SEMINAL VESICLEDETECTED BY DEDI-
CATED PET/CT: UNUSUAL CAUSE OF FALSE-POSITIVE FIND-
ING:. CASE REPORT.

Marcus V. Grigolon; Tiago Mundim; C4ssio M. dos Santos; Edgar A.
Franco Neto; Christiane M. Franga; Jos€ A. de Cassia; Tito L. Mundim.
Clinica Villas Boas — Brasilia, DF, Brasil.

Objective: To report on a case of urinary fistula to seminal vesicle¥

detected by dedicated PET/CT and the importance of performing a fully
diagnostic intravenous contrast-enhanced CT. Method: 65-year-old
heavy smoker male with history of rising in blood tumor markers and
benign prostatic hyperplasia treated with trans-urethral resection. Ul-
trasonography detected a possible thickening of the bladder wall. Pa-
tient was submitted to a whole body PET/CT study 1 hour after an in-
travenous injection of 288.6 MBq (7.8 mCi) of 18F-FDG in a dedicated
PET/CT scanner. Fully diagnostic intravenous contrast-enhanced CT
images were acquired immediately after PET images. Delayed PET/CT
images of the pelvic region were also acquired approximately 40 min-
utes after an intravenous injection of furosemide to improve lesion
detection in the bladder wall. Results: Images showed a spiculated pul-
monary nodule in the left upper lobe and large bulky mediastinal lymph
adenopathy, all of them with markedly increased 18F-FDG uptake.
Delayed post-furosemide PET images showed a focal area of moder-
ately increased 18F-FDG uptake in the right hemi pelvis that corre-
sponded to the right seminal vesicle on the CT images, which was ful-
filled with iodinated contrast. These abnormalities were not present in
the first set of images. Conclusions: The use of intravenous iodinated
contrast-in the CT images allowed the precise characterization of the
18F-FDG concentration in the right seminal vesicle that was noted only
in the delayed images, and corresponded to a urinary fistula to the right
seminal vesicle. Have we not injected the intravenous contrast for the
fully diagnostic CT images, this abnormality would be incorrectly char-
acterized as a lesion with increased metabolic activity.
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A NEW PROPOSAL FOR MONITORING PATIENTS IN NU-
CLEAR MEDICINE.

J. Willegaignon; Maria 1.C. Guimaraes; Marcelo Tatit Sapienza;, Michael
G. Stabin; Luiz F. Malvestiti; Marilia Marone; Gian-Maria A.A. Sordi.
Instituto de Pesquisas Energéticas e Nucleares (IPEN); Centro de Me-
dicina Nuclear da Faculdade de Medicina da USP; Hospital Samari-
tano; Universidade de Vanderbilt.

The measurement of the exposure rates is fundamentally impor-
tant in the release of patients given radioactive material and for keep-
ing the exposures of others as low as reasonable achievable (ALARA).
Similar measurements methodologies have generally been used for point
and extended sources, but this approach may lead to methodological
errors in calculating radiation dose estimates. In this study, nuclear
medicine patients (n=122) who received activities of Nal311 for therapy
(0.74 10 16.6 GBq, 20 to 450 mCi) were monitored using different
measurement methodologies and the results showed that the usual mea-
surement performed at 1.0 meter in front of the body resulted in a mean
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error of 40% between experimental and theorétical exposure. rates. The:
best measurements were obtained when performed-at 2.0 meters in front
of the patients. With this approach, the error was about 2% _betweeﬁ',
experimental and theoretical values and the determination of the ac~ -
tivity retained by patients’ body yield more accuracy and precision fol:
lowing the measures at 2.0 meters instead 1.0 meter. These findings
suggest a new methodology for patients’ measurement in nuclear medi-
cine and could be useful for personal monitoring in cases of radiological
emergencies involving 1311 ingestion.
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. EVALUATION OF THE ABSORBED DOSE FROM PATIENTS

BASED ON WHOLE-BODY 1311 CLEARANCE IN THYROID
CANCER THERAPY.

J. Willegaignon; Michael G. Stabin; Maria I. C. Guimardes; Luiz E Mal-
vestiti; Marcelo Tatit Sapienza; Marilia Marone; Gian-Maria A A. Sordi.
Instituto de Pesquisas Energéticas e Nucleares (IPEN); Centro de Me-
dicina Nuclear da Faculdade de Medicina da USP; Hospital Samari-
tano; Universidade de Vanderbilt.

The evaluation of the absorbed dose from radioactive patients during
the treatment of thyroid disease is an important factor to establish
precautions in these procedures, and the 1311 retention/excretion by
patients’ body provides additional information to medical and radio-
protection service. In 94 patients, the measurement of the exposure
rates was performed over the 7 days after Nal1311 administration and
the rates permitted to study the dynamic of excretion and the potential
dose evaluation. The administered activities ranged from 3.7 GBq (100
mCi) to 16.65 GBq (450 mCi) and the results proved that the majority
of the activity is excreted by patients in first three days after Nal311
administration. The average 1311 activity excreted at 24, 48, 72, 96
and 120 hours after oral administration was (72 + 10), (91 = 6), (97 =
3), (98.9 + 1.5) and (99.6 = 0.7)% respectively. According to the ad-
ministered activity, the evaluation of the accumulated absorbed dose
from patients ranged from 3.0 + 0.7 to 8.4 = 1.1 mSv at one meter and
1.2 £ 0.4 to 3.2 £ 0.4 mSv at two meters. The data reported here are
important to radioprotection policy and to add and improve on the
guidelines reported in USNRC Regulatory Guide 8.39.
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SCHISTOSOMIASIS HAEMATOBIA: CLINICALASPECTS AND
SCINTIGRAPHIC IMAGES IN BRAZILIAN PATIENTS.

Joaquim d’ Almeida; Carmelindo Maliska; Paulo M. Pellegrini; Rodrigo
A. Collares; Maria E. Penas; Maria GA. Cruz.

Servico de Medicina Nuclear do Hospital Central do Exércitd, Triagem
— Rio de Janeiro, RJ, Brasil.

The Schistosoma haematobium is a trematode that cause schisto-
somiasis haematobia and resides in venous plexus around the vesicle blad-
der, where the eggs are deposited. The aim of this study was to evaluate
the scintigraphic alterations trying to identify obstructive uropathy and
its modifications during clinical evolution, because the worsening of renal
function is related to the intensity and duration of the obstruction. In
this study, 19 male Brazilian patients aged from 26 to 36 years, infected
in Mozambique, were evaluated. Clinical and laboratorial diagnosis was
done in a period of few months to 7 years after the contact with para-
site. They underwent dynamic renal scintigraphy with 99mTc-DTPA
and tubular-function with 99mTc-DMSA. Among results there were 2
patients had abnormal scintigraphy 12 months after beginning of symp-
toms. Other 2 patients had normal exams 24 months after being symp-
tomatic. Among patients being symptomatic for 48 months only one
had obstructive pattern and renal scar, two had obstructive pattern and
one presented a normal exam. We can be concluded that the alterations
are randomic in relation to duration of symptoms, depending more on
individual response, parasite charge, then others. This favors the idea
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of close clinical and scintygraphic evolution because alterations non-
detected earlier increases morbidity and irreversible damage to patient.

Radiobiologia/instrumentagao
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CORRELACAO ENTRE A VARIACAO DE TEMPERATURA, UMI-
DADE, TENSAQ, CORRENTE E UNIFORMIDADE EM UM SISTE-
MASPECT.

Argleydson L. Dias; Aline M. Furlan; Clarissa P. Bornemann.
Hospital Universitdrio de Santa Maria — Universidade Federal de Santa
Maria.

Objetivo: O objetivo deste trabalho foi analisar temperatura,
umidade, tensdo e corrente para verificar se dentro das condigdes atuais
de funcionamento de um determinado sistema SPECT ¢ possivel detec-
tar variagdes significativas na Uniformidade do sistema. A Uniformidade
avalia a diferenga de resposta do detector em diferentes pontos do campo
visual, sendo um dos parimetros mais importantes no desempenho de
um sistema SPECT. Metodologia: O estudo do comportamento dos
valores da Uniformidade foi realizado num sistema SPECT dotado de
dois detectores. Este equipamento estd sujeito a variagbes térmicas e
umidade devido a regido climdtica em que se encontra. As variagGes de
tensdo e corrente foram analisadas, pois a rede elétrica que alimenta
este equipamento € a mesma que alimenta todos os equipamentos de
radiodiagndstico. Este equipamento tem sua Uniformidade analisada
diariamente conforme recomendagdes do IAEA e do fabricante. Regis-
traram-se diariamente os valores de Uniformidade, temperatura e umi-
dade ambiente, tensdo e corrente. Resultados: Por meio do termo-
higrémetro e do MUG, verificamos a possivel constincia das grandezas
avaliadas. A variago de temperatura ocorre entre os 23 e 25 C e a umidade
entre 36,5 e 51%, 0 Que indica uma faixa de variagio muito reduzida.
Apesar da umidade apresentar certa variagdo, quando confrontado com
a Uniformidade percebe-se que esta ndo é significativa. O fabricante
sugese que nio se exponha o detector a variagbes de temperatura supe-
riores a 5 C/hora e que os limites sejam de 15 e 27 C. A temperatura
média verificada foi de 20,55 C, ndo havendo variagdo de 5 C e a varia-
¢do de umidade indicada pelo fabricante € de 20 a 80%, e em nossa ané-
lise verificamos uma média de 44,75%. O fabricante define a tensdo de
entrada 120 V (x 10%) e a média encontrada foi de 112 V (+ 6%). A
corrente de entrada € fixada em 5 A (£ 10%), sendo que a média foi de
6,16 A (= 1,2%). Conclusges: Neste trabaltho, percebemos que todas
as grandezas analisadas ndo interferem na Uniformidade medida para
este sistema SPECT. Além disso, constatamos que nio hd porque imagi-
nar que possa haver desgaste elétrico no sistema, se 0 nobreak estiver
em bom funcionamento, bem como atribuir a falta de qualidade da ima-
gem, a tensio e a corrente recebida ou a variagOes de temperatura e
umidade se essas grandezas permanecerem controladas e constantes.,
Verificamos, a partir da andlise realizada, Que as variagdes percebidas na
Uniformidade sd0 muito pequenas (para este sistema) de modo que as
grandezas analisadas n3o interferem significativamente na mesma.
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EFFECT OF RECOMBINANT TSH (rTSH) ON IODINE-131 RESI-

~A— DENCE TIME AND DOSIMETRY ON THYROID GLAND: FINAL

" RESULTS.

Maria Inés Calil Cury Guimaries(1); Mércia Augusta da Silva(2), Hélio
Yoriyaz(2); Carlos Alberto Buchpiguel(1); Kayo Okazaki(2); Paulo
Bartolini(1).

(1)Centro de Medicina Nuclear do Hospital das Clinicas da Universi-
dade de Séio Paulo; (2)Instituto de Pesquisas Energéticas e Nucleares
— IPEN-CNEN/SP.
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Introduction: Patients with total thyroidectomy are strongly
depended on hormone reposition therapy to maintain a normal meta-
bolic status. The hormone therapy is mandatory for serum TSH levels
suppression and for avoiding undesirable symptoms of hypothyroidism
such as tiredness and slowness. However, patients with differentiated
thyroid carcinoma need at least two whole body iodine-131 surveys within
the first 2 years of total thyroidectomy, which requires increased levels
of serum TSH to residual thyroid tissue or even metastases. Recombi-
nant human thyrotropin (fTSH) was developed to avoid the interrup-
tion on hormone therapy, which brings comfort and safety to the pa-
tient. Objective: Our purpose was to estimate the effect of rTSH on
thyroid-absorbed dose and total glandular residence time after an oral
administration of iodine-131. Methodology: In this experimental
model, 27 Wistar rats, 200 g of weight each, received 11,1 MBq of I-
131 orally. Nine of these animals received rTSH (IPEN-CNEN) and,
nine received Thyrogen (Gensyme), respectively, on the day before.
Twenty four hours urine was collected for each animal. The urine was
collected in metabolic cages and the tube collectors that contained the
urine were verified on hourly basis. ACRC-15R Capintec dose calibrator
was used to determinate their activities. The accumulated activity in
thyroid and the residence time were calculated by MIRD standards. The
absorbed dose was calculated by the Monte Carlo Method through the
program MCNP-4C. Results: The accumulated activity of 9 rats who
received [-131 without rTSH stimulus was: A = 2087,50 + 374,11 MBq.h
and the average residence time was: RT = 188,00 + 33,69 h. The 9 rats
who ingested I-131 preceded by Thyrogen presented accumulated ac-
tivity on thyroid: A = 2105,26 + 328,01 MBq.h. The residence time
was: RT = 189,70 £ 29,56 h. The 9 rats who ingested I-131 preceded by
rTSH/IPEN presented accumulated activity on thyroid: A = 2291,11
514,40. The residence time was: 204,80 + 46,57 h. The absorbed dose
in thyroid was respectively: D = 2.295,8 Gy (I-131), 2.315,4 Gy

- (Thyrogen) and 2.522,6 (:TSH — IPEN). Conclusions: These data

suggest that rTSH promotes rates of accumulated activity of I-131 in
the thyroid gland and also prolongs the residence time of iodine in nor-
mal glands, in this case about 10%. So far, these preliminary results had
not been associated with an increase in the genetic damage.

¢ Painel

HIGH SPATIAL AND TEMPORAL RESOLUTION SCINTIGRA-
PHIC IMAGES OF SMALL VOLUMES USING CODED MASKS
AND STANDARD CLINICAL GAMMA CAMERAS.

Jorge Mejia; Orfa Y. Galvis-Alonso; Jodo Braga; Ricardo Corréa; Jodio
Leite; Marcus V. Simdes.

Divisdo de Astrofisica — INPE; Departamento de Biologia Molecular -
Famerp; Departamento de Neurologia e Medicina Nuclear ~ USP-RP.

Rationale: Non invasive imaging techniques, used in experimen-
tal protocols with small animals, are very powerful tools for making
sequential in vivo studies on the same subject, so reducing research time
and costs and providing more reliable results. These techniques can be
very useful for studies of human diseases, and discovery and develop-
ment of new drugs. Objectives: Given the small size of some animal
organs, we propose to implement hardware and software techniques which
allow us to obtain high spatial (better than 1 mm) and temporal (equiva-
lent to that of clinical studies) resolution scintigraphic irnages of small
volumes using conventional clinical SPECT gamma cameras. The pro-
posed techniques include coded mask-based multipinhole collimators and
iterative image restoration algorithms. Method: In order to reach high
spatial resolution in scintigraphy, it is necessary to reduce the collima-
tor hole size (in pin-hole or parallel-hole collimators), conveying a si-
multaneous reduction in camera’s sensitivity. Initially, we have made -
Monte Carlo simulations (MCS) of a pinhole collimator camera with
inserts of different sizes to gain a better understanding of those effects.
After that, MCS of the effect of a multipinhole collimator (1-m size),
based on a MURA 7x7 coded mask, were carried out. We built and tested
this collimator with a Siemens Orbiter Nal(T1)-based clinical gamma
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camera, obtaining images of small-size phantoms in different configu-
rations. The images were reconstructed by using a Richardson-Lucy-
based image restoration algorithm. All the phantoms were imaged with
the same magnification factor of 4. Results: MCS and images of small
objects were obtained and reconstructed including: point sources, sets of
point sources and small-size continuous sources. The resulting images
show spatial resolution better than 1 mm on the object, and temporal
resolution equivalent to that of a 4-mm diameter single pinhole. Addi-
tionally, the simulations show that, using this kind of collimaior, iden-
tification of individual planes perpendicular to the camera’s axis is pos-
sible. In this way, we can perform tomography with a single image.
Conclusions: We have shown that, by using small-size, multipinhole
collimators, in combination with a clinical gamma camersa, it is possible
to obtain, simultaneously, high spatial and temporal resolution images
of small volumes, which can be used in dynamic studies of radio-tracers.
Given the collimator configuration, tomography can be done with a
single image.
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PHARMACOKINETIC AND TISSUE DISTRIBUTION OF NEU-
TRONIRRADIATED PENTAVALENT ANTIMONIALS AS ANTI-
LEISHMANIAL DRUGS.

Samanta Etel Treiger Borborema(1); Heitor Franco de Andrade Ju-
nior(3); Jodo Alberto Osso Junior(2); Nanci do Nascimento(1).
(1)Centro de Biologia Molecular ~ IPEN-CNEN/SP; (2)Centro de Ra-
diofarmdcia —~ IPEN-CNEN/SP; (3)Laboratério de Protozoologia — IMT-
SP.

Introduction: Visceral Leishmaniasis (VL) is a systemic proto-
zoan parasite infection of tropical and subtropical areas, which afflicts
a million people each year and may be fatal if untreated. Despite length-
ened treatment regimes, parenteral administration and toxic side ef-
fects, the pentavalent antimonial meglumine antimoniate or sodium
antimony gluconate have remained the first-line treatment for VL.
- Besides over half a century of clinical use, their mechanism of action,
toxicity and pharmacokinetics data remain unknown. Objectives: The
aim of the present study was to compare the pharmacokinetic and the
tissue distribution of non-complexed pentavalent antimony and of
meglumine antimoniate. Methods: Both drugs were neufron irradiated
inside IEA-R1 nuclear reactor (IPEN-CNEN-SP). Two radioisotopes of
antimony - 122Sb and 124Sb, were produced and were suitable for use in
biodistribution studies. Healthy or mice experimentally infected with
Leishmania chagasi received a single intraperitoneal dose of either drugs.
At different times after injection, the tissues and the organs were ex-
cised and activity measured in a Nal (Tl) scintillation counter. Results:
Analysis of the curve of the concentration in blood after administra-
tion of meglumine antimoniate showed two compartments, a distribu-
tion in the central compartment and other associated to drug equilib-
rium and excretion. It was found higher uptake in the liver of healthy or
infected mice, where approximately 55% of the injected activity at 30
minutes is accumulated and retained. At 24h post injection, no signifi-
cant activity was seen in any major organ other than liver, which could
also be associated with selective anti-parasitic effect. The elimination
is mostly by biliary excretion with a small and fast proportion of the
drug excreted by kidney. Free pentavalent antimony showed fast elimi-
nation predominant by kidney and great proportion of the drug is ex-
creted by biliary route, thus indicating that complexed drug favors the
distribution of antimony in organs and increases its residence time in
tissues. This would explain the superior antileishmanial efficacy of this
formulation compared to those of the free drug in mice. Conclusions:
The use of the radiotracers, easily created by neutron irradiation, could
be an interesting tool to solve important questions in antimonial phar-
macology. Besides its useful results for leishmaniasis treatment, this
radiopharmaceutical system has great potential for evaluating various
kinds of drugs. This work was supported by CNPq Proj.476666/2004-0
and SETB fellowship PhD Program Proj.142839/2005-1.
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SITUACAO DO PET NO BRASIL.

Joyra A. Santos; Tindyua M. Nogueira; Alessandro Facure; Lidia V. de
S4; Ricardo F. Gutterres.
Comissdo Nacional de Energia Nuclear — CNEN.

O objetivo deste trabalho € analisar a situag¢io dos tomégrafos PET
(positron emission tomography) no Brasil, do ponto de vista do licen-
ciamento. Os Servigos de Medicina Nuclear utilizam em sua rotina cali-
bradores de radionuclideos para medir a atividade de solugdes contendo
radiofdrmacos como 1-131, Ga-67 e Tc-99m, entre outros. Estas solu-
¢Oes sdo administradas a pacientes com o propdsito de obter o diagnés-
tico de doengas ou sua terapia; o procedimento € simples: a dose de ra-
diofarmaco a ser administrada ao paciente € medida no calibrador de
radionuclideo e, apés a administragiio e absorgio do medicamenio, o
paciente realiza uma tomografia computadorizada. O PET € um tomo-
grafo de geracdo mais avangada que o tomégrafo computadorizado e
detecta dois fétons num sistema de coincidéncia; para tal, utiliza o F-
18, um radiofdrmaco que emite dois fétons de 511 keV. A realizagdo de
exames com o F-18 € semelhante a outros exames de medicina nuclear,
mas 0 projeto de uma instalacio com PET requer uma série de cuidados
que ndo se aplicaim num Servigo de Medicina Nuclear convencional. Entre
esses aspectos, podemos destacar o tratamento do paciente injetado com
F-18, a dosimetria dos individuos ocupacionalmente expostos ¢ a blin-
dagem da instalagdo. Existe uma grande lacuna na literatura brasileira
sobre este assunto e, inclusive nas Normas da Comissdo Nacional de
Energia Nuclear (CNEN), érgéo que licencia instalagdes nucleares e ra-
dioativas no Brasil, ndo existem itens especificos contemplando insta-
lagtes com PET. Este trabalho pretende minimizar esta lacuna e evi-
dencia a necessidade de estudos direcionados 2 realidade brasileira no-
tocante ao PET.
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STUDY OF DOSIMETRY AND TOXICITY OF 177Lu-DOTA-Y3-
OCTREOTATE IN RATS.

Maria Inés Calil Cury Guimaries(1); José Caldeira(2); Lucio Takeshi
Nagamati(2); Carlos Alberto Buchpiguel(1); Elaine Bortoleti Aratijo(2).
(1)Centro de Medicina Nuclear do Hospital das Clinicas da Faculdade
de Medicina da Universidade de Sdo Paulo; (2)Instituto de Pesquisas
Energéticas e Nucleares — IPEN-CNEN/SP.

Introduction: It has been demonstrated tliat radiolabeled soma-
tostatin analogs bears some effectiveness for targeted radiotherapy of
somatostatin receptor tumor in rat’s models and humans. Usually, one
of the radionuclides used in this purpose for cancer therapy is the 177Lu
(8- 100% and T1/2 = 6.6 days). Reasonable therapeutic efficacy of the
somatostatin  analog 177Lu-DOTA-Tyr3-octreotate (DOTA-Y3-
TATE) has been demonstrated on many studies published in the litera-
ture. Objective: To evaluate the toxicity and dosimetry of 177Lu-
DOTA-Y3-TATE through an experimental tumor model in rats. Meth-
odology: Total activity of 1.11 MBq of 177Lu-DOTA-Y3-TATE was
administered in 15 NUDE Swiss rats and sequentially complete total
blood counts were obtained 24 hours after the IV injection. The
biodistribution of 177Lu-DQTA-Y3-TATE was determined using a well
detector and a scintilation camera dedicated to experimental studies.
The dosimetry (accumulated activity and residence time in target or-
gans) was calculated using MIRD method. Results: No overt signs of
toxicity were observed. The absorbed dose in tumor was determined in
comparison with the other organs in the total body. The average ab-
sorbed dose on the rat tumor was estimated to be 0.44 + 0.04 mGy/
MBq. The absorbed dose in pancreas was 0.43 + 0.04 mGy/MBq, kid-
neys was 0.22 + 0.03 mGy/MBq and total body 0.029 + 0. 006. Con-
clusions: These preliminary data suggest that 177Lu-DOTA-Y3-TATE
bears adequate dosimetric and lack of toxicity enough to rise clinical
interest for its indication as an alternative modality of treatment for
somatostatin receptor-positive tumors.
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A GAS CHROMATOGRAPHY TECHNIQUE FORANALYSIS OF
RESIDUALSOLVENTS IN 18F-FDG PREPARATION.

/.- Patricia de A. Martins; José Luiz da Silva; Jodo O. Junior; Neuza T.O.
Fukumori; Matgaret M. Matsuda.
Centro de Radiofarmdcia, IPEN-CNEN — Sédo Paulo, SP, Brasil.

Aim: Positron emission tomography (PET) with 18F-2-deoxy-
2-fluoro-D-glucose (FDG) has been investigated as a means of detecting
primary tumors in recent years. The analysis of 18F-FDG has focused
on the detection of chemical, radiochemical and radionuclidic purities
and little attention has been paid to the analysis of residual solvents
involved in the preparation of 18F-FDG. Any residual solvent with
potential toxic, physiologic or pharmacological effects must be evalu-
ated. The aim of this study was to develop a quantitative method for
residual acetonitrile, ethanol and isopropanol in 18F-FDG using gas
chromatography. Materials and methods: Analysis was carried out
on a Shimadzu 17AA gas chromatography equipped with a flame ion-
ization detector (FID) and an auto-sampler. The injection was config-
ured for split sample injection at a ratio 20:1 and operated at 250°C. It
was used a J&W DBWAX column 30 m x 0.25 mm and operated at a
temperature range between 50-85°C. Helium was used as the carrier gas
(flow rate 2.0 mL/min). The detector was operated at 250°C and injec-
tion sample volume was 1.0 uL.. Standard solutions were prepared with
high purity solvents in purified water. Calibration curves were prepared
with concentration range of 0-600 ppm. Three injections of each stan-
dard were made to obtain the data. 50 samples of different batches were
stored in sealed vials at room temperature and analyzed. Results and
discussion: The analysis time was 3.75 min. The retention time for
isopropanol, ethanol and acetonitrile were 2.20, 2.25 and 2.69 min,
respectively. The USP 28 and FDA specified that the permissible levels
of the residual solvents in the final preparation of 18F-FDG might not
exceed 400 ppm for acetonitrile and 5000 ppm for ethanol and diethyl
ether. In the considered process isopropanol is used instead of diethyl
ether for cleaning. The correlation coefficients of the calibration curves
were 0.9990 for isopropanol, 0.9988 for ethanol and 0.9979 for aceto-
nitrile. In the 50 analyzed samples all the levels were below the allow-
able limit described for USP and FDA. The obtained rauge for isopro-
panol, ethanol and acetonitrile in the samples of 18F-FDG were 9.09-
40.12 ppm, 27.23-515.28 ppm and 22.07-150.71 ppm, respectively.
Conclusion: Gas chromatography is an excellent technique for deter-
mination of the residual solvents in the final preparation of 18F-FDG.
The levels observed in the samples were in accordance with the permis-
sible levels proposed for the USP and FPA.
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A SIMPLE METHOD FOR BONE MARROW-DERIVED MESEN-
CHYMAL STEM CELLS LABELING WITH Tc-99m.

Gutfilen B.; Rodrigues C.; Goldenberg R.; Rezende G.; Mendonga C.A.G;;
Carvalho A.C.C.; Fonseca L..M.B.

Hospital Universitdrio Clementino Fraga Filho e Instituto de Biofisica
Carlos Chagas Filho — UFRJ.

Background: The ability to incorporate readily available radio-
nuclides with optimal decay characteristics into tracer molecules has
been the foremost consideration in development diagnostic radiophar-
maceuticals. In this respect, 99mTc has become the mainstay of diag-
nostic nuclear medicine and in some chemical form is used in the major-
ity of the diagnostic scans performed each year in hospitals. This pref-
erential use of 99mTc radiopharmaceuticals reflects the ideal nuclear
properties of the isotope, as well as its convenient availability from
conumnercial generator columns. Employment of radiolabeled stem cells
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can provide many important contributions in the monitorization of
cell delivery. It may also prove to constitute in the future an important
ancillary procedure in the procession of the treatment of several chronic
diseases. Objective: To evaluate homing and retention of the stem cells
into human body organs. Methods: Approximately 10% of these cells
were labeled with technetium 99m (370 MBq) by incubation in saline
solution of SnCl2. Scintigraphic images were obtained one, three and
twenty four hours after cell injection. Results: The radio labeling of
stem cell with Tc-99m was obtained with high efficiency (89%). Imag-
ing of 99mTc-stem cell following intravenous injection into normal rat
showed the accumulation of radioactivity in liver, kidneys, lungs and
spleen. When 99mTc-stem cells were injected into the heart of a
chagasic patient, the radioactivity was accumulated in the liver, lungs
and heart. When 99mTc-stem cells labeled were injected into hepatic
artery by angiography in cirrhotic patients we could observe their hom-
ing by scintigraphy during 24 hours. Conclusion: 99mTc-stem cell is
simple to prepare and uses a labeling agent for 24 hours distribution
studies of injected stem cells.

e Tema Livre

ASSESSMENT OF THE ANIMAL BIODISTRIBUTION OF SEVEN
GLUCOSE APPENDED [99mT¢]TECHNETIUM COMPLEXES IN
A MURINE MELANOMA TUMOR MODEL.

Marques FL.N.(1); Fisher C.(3); Okamoto M.R.Y.(I); Rodrigues
J.B.S.(1); Otake A.(2); Storr T.(3); Orvig(3); Adam M.).(4); Chammas
R.(2); Buchpiguet C.A.(1).

(1)Center of Nuclear Medicine (LIM 43) and (2)Laboratory of Oncolo-
gy (LIM 24) — Faculty of Medical Sciences, Sdo Paulo University -
Brazil; (3)Chemistry Department, University of British Columbia —
Canada; (4) TRIUMF — Canada.

Objective: In this work we prepared seven carbohydrate-appended
[99mTc]technetium complexes, including two bisoxo-bisdiamine
([99mTc(0)2(Ldam)2]+), two diamine-tricarbonyl ([99mTc(l.dam)
(CO)3]+) and three 2,2"-dipicolylamine-tricarbonyl ([99mTc(L.dpy)
(CO)31+) complexes, as candidate for (18F)FDG substitution in nuclear
medicine imaging in tumor detection. The biodistribution of each one
was assessed in a tumor animal model. Methods: Ligands Len = 2,3-
diamino-1-propyl-8-D-glucopyranosyl, Lpen = 1,3-diamino-2-propyl-
B-D-glucopyranosyl, Lpy = 2-(bis(2-pyridinylmethyl)amino)ethyl- -
D-glucopyranosyl, LpyN = 2-(bis(2-pyridinylmethyl)amino)acetyl-a-
D-1-amineglucopyranosyl and LpyS = 2-(bis(2-pyridinylmethyl)-
amino)ethyl- 8-D-2-thioglucopyranosyl were synthesized and charac-
terized previousty. [99mTc(O)2(Len)2)+ and [99mTc(O)2(Lpen)2]+
complexes were prepared by the reduction of TcO4- with Sn2+ in alka-
line medium; [99mTc(Len)(CO)3 1+, [99mTe(Lpen)(CO)3 ]+, [99mTe
(LpyCO)3]+, [99mTec(LpyN)(CO)3]+ and [99mTc(LpyS)(CO)3]+
were prepared from an Isolink® kit, through transchelation. Radiochemi-
cal purity was determinated by HPLC or thin layer chromatography.
The biodistribution of each complex was assessed in a C57BL6 mouse
with implanted B16F10 murine melanoma tumor cells. Animals (n=3
to 5) were anesthetized, killed and organs were excised at 15, 60, 120
and 240 minutes after complexes injection and the concentration of
the compounds was calculated as% dose/g organ. Results: Radiochemi-
cal purity of all complexes were over 95%. All complexes showed insig-
nificant cardiac and cerebral uptake, the main organs of FDG metabo-
lism. In general, [99mTc(Ldam)(CO)3}+ and [99mTe(Ldpy)(CO)3]+
complexes have hepatobilary system as principal elimination route,
whereas [99mTc(0)2(I.dam)2]+ complexes were eliminated by the kid-
neys. Best data for tumor concentration (a) and tumor/blood ratio (b),
were taken at 120 minutes, and the best results were given by the fol-
lowing complex: [99mTc(0)2(Lpen)2]+ (a) = 1.30£0.40% and (b) =
1.39 £ 0.57%; [99mTc)Len(CO)3]+ (a) = 1.22+0.61% and (b) = 1.88 =
0.66%;, [99mTe(Lpyr)(CO)3]+, (a) = 0.43 = 0.12% and (b) = 1.53
0.68%. Our general results permit to observe that less lipophilic com-
plexes ([99mTc(O0)2(Lpen)2]+) and ([99mTc(Len)(CO)3]+) have
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higher tumor accumulation in relation to more lipophilic ([99mTc
(Lpyr)(CO)3]+) but, on the other hand, the last one has a fast blood
pool washout. Conclusion: The concentration of these complexes in
the tumor and tumor/blood ratio, is comparable to data published in the
literature for other glucose appended 99mTc complex, but it is improb-
able they will be used in clinical trials due to the high uptake in surround-
ing organs. The insignificant cardiac and cerebral concentrations sug-
gest that these compounds were not metabolized as glucose or (1I8F)FDG.
So, research in this area must be continued to understand the uptake
mechanisms and to rationalize the development of new products.
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DEVELOPMENT OF IODINATION METHODOLOGIES FOR THE
OBTENTION OF 5-[123I]TODOURACIL AND IODOAROMA-
TICS COMPOUNDS.

Cintia de Andrade Cust6dio; Simon John Garden; Léa Mirian Barbosa da
Fonseca; Maria Ver6nica Fonseca Torres de Oliveira.

Instituto de Engenharia Nuclear — IEN/CNEN; Instituto de Quimica —
1Q/UFRIJ; Departamento de Radiologia/Medicina Nuclear — HU/UFRJ.

The substance 5-iodouracil is a derivative of the heterocyclic base,
pyrimidine. Uracil is a pyrimidine base found in RNA, whereas 5-iodoura-
cil may act as an analog of thymine, a pyrimidine base found in DNA.
Aromatic halides have been used in organic synthesis for more than
100 years and they are therefore important intermediates in synthetic
organic chemistry. Aromatic halides are used as intermediates for the
obtention of other functional groups on the aromatic ring either by
substitution reactions or via aromatic organometallic reagents. Aims:
This study aimed to investigate the development of radiochemical syn-
thetic methodologies for the obtention of 5-[1231]iodouracil. As well
as the synthesis of 5-[1231]iodouracil, the iodination of aminobenzoni-
trile derivatives was investigated using potassium dichloroiodate as the
iodination reagent. As well as the preparation of the 1231 labeled mol-
ecule, this study aimed to investigate the use of the molecule as radio-
active tracer for imaging in tumor cells. Methods: The radiochemical
synthetic methodologies used were electrophilic substitution and isoto-
pic and non-isotopic exchange reactions. Results and discussion:
Inexpensive and readily available oxidants were employed in the elec- }
trophilic substitution reactions: chloramine T, Oxone®, ammonium and *
cerium nitrate, trichloroisocyanuric acid were purchased, and potassium
dichloroiodate was synthesized. The optimal reaction conditions were
generally mild and resulted in good radiochemical yields. For the ex-
change reactions, isotopic and non-isotopic methodologies were devel-
oped. In order to develop the non-isotopic exchange 5-bromouracil was
prepared, so as to obtain the product of interest in a carrier free state.
In this study it was found that the exchange methodologies gave infe-
rior radiochemical yield when compared with electrophilic substitution
reactions. The iodination of aminobenzonitrile derivatives was investi-
gated using potassium dichloroiodate as the iodination reagent. The
results obtained confirmed the versatility of this reagent and the reac-
tions gave satisfactory chemo- and regio-selective results. Conclusions:
The iodinated aminobenzonitrile derivatives could be used as precursors
for the synthesis of radiopharmaceuticals used in imaging. The labeled
molecule, 5-[1231)iodouracil, was found to have good prospects for use
in imaging in Nuclear Medicine.
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111In-DTPA-OCTREOTIDE: PRODUCTION AND QUALITY
CONTROL.

Barboza M.E; Fukumori N.T.O.; Herrerias R.; Souza A.A.; Pires J.A_;
Cerqueira Fitho A.; Couto R.; Campos D.G.; Araujo E.B.; Mengatti J.;
Lima EN.

IPEN-CNEN/SP; Hospital do Céncer.

Recent advances in receptor mediated-tumor imaging have resulted
in the development of somatostatin analogues. Somatostatin b{nds with
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high affinity to all hSSTr-subtypes and undergoes rapid “in-vivo” deg-
radation compared with octreotide. Octreotide, an octapeptide analog
of somatostatin, has a longer biological half-life, which makes it more
suitable for labeling and imaging. Ocrteotride can be radioiodinated or
labeled with radiometals: In-111; Ga-67; Cu-64; Y-90 and Tb-161.The
successful use of radiolabeled somatostatin analogues in imaging pro-
moted further studies in utilizing them in radiopeptide therapy. The atm
of this work ts to establish and validate the labellinig, the quality control
procedures and evaluate the “in-vitro” stability for routine production
and clinical application of 111In-DTPA-Tyr3-Octreotide (111In-
DTPA-Oct)-. The labeling of DTPA-Oct with In-111 (111InCI3) was
performed in a “glove-box” under GMP condition, with 1850 - 3700
MBq of 111InCI3 at pH 4.5, using radionuclide:peptide ratios of 122
MBqg/10 pg in sodium acetate buffer, at room temperature for 30 min-
utes. All solutions were prepared with WFI water. Radiochemical purity
was determined by ITLC-SG using 0.1M sodium citrate, pH 5.5, as sol-
vent. The labeled peptide migrates from the origin Rf =0.4 -0.5 and
the radionuclide migrates with the solvent front Rf = 1.0. Radiochemi-
cal purity was also determined using Sep-Pack silica cartridge. The free
radionuclide was eluted with 5 mL of 0.1M sodium acetate, pH 5.5, and
the labeled peptide with 5 mL of methanol. The stability of the final
product was evaluated immediately, 24 and 48 hours kept under refrig-
eration. Sterility and pyrogen tests are performed by the microbiology
procedures in different culture medium and the apirogenicity by the “in-
vitro” Limulus test (LAL). The final product presents the following
characteristics: radioactive concentration of 185 MBg/mL; chemical
concentration of 15-16 pg/mL; specific activity of 12.21 MBq/ug;
validation and calibration time of 48 hours. The stability of the radio-
labeled peptide (111In-DTPA-Oct) was high even 48 hours under re-
frigeration, exceeding a radiochemical purity of 98%, determined in both
systems. Sterility and pyrogen tests were negative in all the delivered
vials, which are considered suitable for clinical applications. The effi-
cient procedure to obtain 111In-DTPA-Oct was confirmed in the first

clinical groups.
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INVASIVE EVALUATION OF 99mT¢(CO)3-THYMIDINE ANA-
LOG IN A LUNG CANCER MODEL.

Rodrigo L.S.R. Santos; Bluma L. Faintuch; Rodrigo Teodoro; Emiko
Muramoto; Ivane V.S. Nunes.

Centro de Radiofarmdcia, Instituto de Pesquisas Energéticas e Nuclea-
res — Sdo Paulo, SF, Brasil.

Introduction: The use of [99mTc(CO)3]+ as a radiopharmaceu-
tical precursor opens new routes in the labeling of biomolecules. La-
beled thymidine is used for tumor imaging, since’it i$ incorporated into
DNA and therefore provides a measure of cell proliferation. For the
current study thymidine was functionalized at the C5’position of the
sugar moiety with the tridentate iminodiacetic acid chelator for com-
plexation and radiolabeling with 99mTc(l)-tricarbonyl core. A lung can-
cer model was selected because this is one of the most lethal of cancers
worldwide causing up to 3 million deaths annually. Aim: The aim was a
biodistribution study of the complex 99mTc(CO)3-thymidine analog
in nude mice bearing lung cancer tumor. Methods: The preparation of
the organometallic technetium precursor was done under mild reaction
following the procedures of Alberto et al. (1998) protocol, where gas-
eous carbon monoxide and sodium borohydride were used. Then the ligand
iminodiacetic acid thymidine was radiolabeled with previously prepared
99mTe-carbonyl. Athymic male nude mice were inoculated with a hu-
man non-small-cell lung carcinoma cell line (A549). Ten days after the
inoculation the radioactive complex was injected and one and half hour
after the administration of the drug the animals were sacrificed and the
invasive studies performed. Results: Yield of the [99mTc(CO)3]+ was
98.3 + 0.8%. Radiochemical purity of [99mTc(CO)3]-thymidine ana-
log was 97.3 + 0.4%. Biodistribution studies in mice bearing tumor showed
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the highest uptake by intestine, followed by liver and kidneys. It was
observed that blood clearance was not very fast after 1.5 hour. Tumor/
blood and wmor/muscle ratios were 0.2 and 1.4 respectively. Uptake by
the tumor was 0.3 + 0.02%ID/g. Conclusion: Despite the good radio-
chemical profile of the complex, the uptake in lung tumor was low. Other
tumor models should be used in the search for better results.

¢ Painel «

PREPARACAO E CONTROLE DE QUALIDADE DO GLUCARA-
TO-99mTc.

A.C. Camargo(1); R. Herrerias(2); R.M. Couto(2); E. Muramoto(2); J.
Mengatti(2); C.P.G. Silva(2); M.F. Barboza(2).

(1)Hospital Israelita Albert Einstein — HIAE/SP; Instituto de Pesquisas
Energéticas e Nucleares — IPEN-CNEN/SP(2) - Brasil.

As doencas cardiovasculares encontram-se entre as maiores causas
de morbidade e mortalidade no adulto. O infarto agudo do miocérdio
continua sendo freqiiente, apesar dos avangos da medicina preventiva.
O diagnéstico baseia-se normalmente na triade: dor anginosa tipica, al-
teragGes do eletrocardiograina e elevagio das enzimas cardfacas no soro.
Muitos casos podem, no entanto, cursar sem a sindrome completa. A
dificuldade do diagnéstico diferencial é por si 86 causa adicional de even-
tos fatais. Portanto, 0 desenvolvimento de ensaios néo-invasivos para
a detecglo dos danos do miocdrdio € de extrema importincia. Os danos
celulares podem ser identificados pela técnica cintilogrédfica utilizando,
entre outros radiotragadores, o glucarato-99mTc (GLA-99mTc). O scido
glucérico, também conhecido como 4cido sacdrico, € um dcido dicarbo-
xilico andlogo da glicose. Ele € estruturalmente similar & frutose e pene-
tra na c€lula através do sistema de transporte D-frutose, sendo despre-
zivel em condigdes ndo isquémicas. O objetivo principal foi estudar as
condi¢des de preparacdo, controle de qualidade, estabilidade e biodistri-
buigdo do reagente liofilizado GLLA marcado com 99mTec. O reagente de
GLA foi preparado sob a forma licfilizada, em condigdes assépticas sob
fluxo laminar. Cada frasco contém: 12,00mg de 4cido glucérico; 0,50mg -
de SnClI2.H20; 0,50mg de 4cido gentisico com pH final igual a 5,0. A~
pureza radioquimica foi avaliada em dois sistemas cromatograficos: 1)
papel Whatman 3MM como suporte e acetona como solvente (Rf =
1,0 para 9mTcO4 e Rf = 0,0 para 99mTcO2-/GLA-99mTc); e 2) ITLC-
SG (fibra de vidro) como suporte e cloreto de sédio 0,9% como solvente
(Rf=1,0 para 99mTcO4/GLA-99mTc e Rf = 0,0 para 99mTcO2). Foram
obtidos resultados maiores que 97% aos 30, 60 e 120 minutos apés a
marcacfo utilizando 37, 370, 1850 e 3700MBq/ 3-5mL de 99mTcO4.
O produto manteve-se estdvel por 12 meses, armazenado a temperatura
de 2°C a 80°C. A pureza radioquimica verificada nos ensaios de estabili-
dade em plasma aos 30, 60 e 120 minutos de incubagéo foi superior a
98%. A biodistribui¢io em camundongos Swiss demonstrou rdpido
clareamento sangiifneo, eliminagéo renal elevada e baixa captagio em
6rgdos adjacentes e sistema 6sseo, confirmada através das imagens cin-
tilogrdficas em ratos Wistar aos 30, 120 e 360 minutos ap6s a injecdo
de 18,5MBq de GLA-99mTc. O produto apresentou pureza radioqui-
mica, estabilidade e biodistribui¢ao adequadas para sua implantagio nos
ensaios clinicos, estando em fase de validagdo os processos de liofiliza-
¢do e controle de qualidade, a fim de estender o protocolo em produgio
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PREPARATION AND QUALITY CONTROL OF 18F-FDG.

Barboza MLF.; Fukumori N.T.O.; Herrerias R.; Bruzinga W.; Bambalas
E.; Pires J.A; da Silva J.L.; Oliveira LM.; Osso J.A.; Mengatti J.
Instituto de Pesquisas Energéticas e Nucleares — IPEN-CNEN/SP.

The most important radiopharmaceutical used routinely worldwide
in clinical PET studies is the 2-{18F]fluoro-2-deoxi-D-glucose (18F-
FDG), for brain, heart and tumors studies, as well as in basic research.
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The compound has provided a valuable tool for the study the glucose
metabolism in both normal and disease tissue. The synthesis is achieved
by a nucleophilic substitution reaction in automatic module available
for production. The main advantages of this method are the high purity
of the final product, the reduced synthesis time and the decrease radia-
tion exposition to the workers. The aim of this work is to describe the
procedure developed and validated, for the routine production and qual-
ity control of 18F-FDG. The 18F- is obtained by the nuclear reaction
180(p,n)18F using enriched H2180 (97%). At the end of bombardment
the fluoride is transferred directly to the automatic module. All the re-
agents are with ultra-pure degree and provided as a “reagents kit that
must be fit 15-20 minutes before the start of the synthesis. The auto-
matic synthesis is achieved in 25 minutes. The impurities are trapped
automatically and the labeled precursor is washed away and sterilized by
0.22 mm Millipore filter. The resulting neutral eluent (16 + 0.6) m! of
18F-FDG is dispensing in a sterile glass vial. Thin layer chromatogra-
phy system is carried out for radiochemical and chemical determina-
tion, in TLC using acetonitrile:H20 (95:5) and NH4OH: MeOH (1:9)
as solvents, respectively. Stability of 18F-FDG is determined immedi-
ately and 10 hours at the end of synthesis (EOS). Sterility and pyrogen
tests are performed by the microbiology procedures outlined in the
pharmacopoeias in different culture medium. The apirogenicity is evalu-
ated using the “in-vitro” Limulus test (LAL). The yield of synthesis
was higher than 55%. The radiochemical purity of 18F-FDG were (99.04
£0,96)% and (95.91 + 4,09)%, immediately and 10 hours EOS, respec-
tively. The Kriptofix level was below the detection limit of color spot
test. Sterility and pyrogen tests were negative in all delivered vials. During
the first five months in 2006, the Radiopharmacy Center has produced
92,500 — 110,000 MBq/batch of 18F-FDG at the end of synthesis (EOS)
and distributed 3,201 doses at nuclear medicine services in Brazil.

¢ Painel [ [ g}g

PREPARATION AND QUALITY CONTROL OF 99mTc-DMSA.

Dulcila M. Lessa Bernardes; Cldudia Elisabete Castanheira; José Alberto
de Castro; Emiko Muramoto; Cléudia Regina Pereira; Domingos Gomes
de Campos; Jodo Alberto Osso Junior.

Instituto de Pesquisas Energéticas e Nucleares (IPEN-CNEN/SP).

99mTc-dimercaptosuccinic acid (DMSA) is considered an excel-
lent kidney imaging agent and is indicated for evaluation of renal pa-
renchymal disorders. After intravenous injection in humans, 99mTc-
DMSA becomes loosely bound to plasma protein (75% at 1 hour after
injection, increasing to 90% by 24 hours), with little or no diffusion
into red cells. Renal excretion is slow, with only 16% of the dose in
urine 2 hours after injection. This report describes the validation of a
new formulation of DMSA for routine production and quality control,
in lyophilized form for labeled with 99mTc with 37 at 3,700 MBq. The
process was done under vacuum and low temperature in Super Modulyo
~“Edwards” lyophilizator and each lyophilized vial contains: 1.0 mg of
DMSA; 0.44 mg SnC12.H20; 0.7 mg ascorbic acid and 50.0 mg inositol,
pH = 2,5. The radiochemical purity was evaluated by thin layer chro-
matography system in Whatman 3MM paper(1 x 8 cm) and TLC-SG
(Al) 1.5 x 12.5 cm, using acetone and 0.9% NaCl as solvents, respec-
tively, at 30, 60, 120 and 240 minutes after labeling. The Rf value in
acetone is 1.0 for 99mTcO4- and 0.0 for 99mTcO2- / 99mTc-DMSA
and the Rf value in 0.9% NaCl is 1.0 for 99mTcO4- / 99mTe-DMSA
and 0.0 for 99m TcO2-. The stability was evaluated during 6 months
and the validation performed in 6 batches. The sterility and pyrogen
tests were performed by the microbiology procedures outlined in the
pharmacopoeias and by the “in-vitro” Limulus test, respectively. Bio-
logical distribution was evaluated in Wistar rats by i.v. of 8.8MBq/0.100
mL. The% dose / organ in different tissues was determined at 1 h after
dose. The method was validated for routine production at Radiophar-
macy Center, with a stability of 6 month kept at 2-8°C and with a ra-
diochemical purity higher than 90%. The biological distribution in rats
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showed an uptake higher than 40% and 6% of injected dose in kidney
and rate kidney/liver+spleen, respectively. Sterility and pyrogen tests
were negative in all the delivered lyophilized vials. During the first 6
months in 2006, were distributed more than 1,200 lyophilized “kits” of
DMSA at clinics and hospitals of nuclear medicine in Brazil.

¢ Painel »

PREPARATION OF 90Y-CITRATE (90Y-CIT) FOR SYNOVEC-
TOMY.

Couto R.M.; Araujo E.B.; Souza A.A.; Mengatti J.; Barboza, M.F.
Instituto de Pesguisas Energéticas e Nucleares (IPEN-CNEN/SP).

Radyosinovectomy is a therapy used to relieve pain and inflam-
mation from rheumatoid arthritis and relates diseases. It has been shown
that the intra-articular injection of a radioisotopic B-emitter can be
used to control synovial inflammation. Synoviorthesis with radioiso-
topes is indicated when joint inflammation is not totally controlled by
drug prescription. Ideal radiopharmaceuticals for this type of treatment
would be one, which is pharmaceutically stable, which destroys only the
synovial membrane and which is confined to the intra-articular space.
Several publications have shown the efficacy of Y-90 for treatment of
the knee joint in theumatoid arthritis. The ideal particle size range was
considered to be from 2 - 10 microns and the dose of 148MBq seems to
be efficient. The aim of this work was to study the preparation, the
quality control and the stability of 90Y-citrate (30Y-Cit) for synovec-
tomy of knee joint. The labeling process is carried out as described pre-
viously in literature using 90YCI3 from Nordion. The 90YCI3 solution
is evaporated to nearly dryness at 150 C. After cooled at room tem-
perature is added 1.5mL /2mM Y(NO3)3, 0.1mL /10mM sodium cit-
rate and 2.4mL of sterile water for injection USP. The pH was adjusted
to 7.0 with 0.IN NaOH. The solution was gently agitated via rotation,
heated at 100 C for one hour and then cooled at room temperature.
Radiochermical purity was determined by paper chromatograph system
in Whatman 3MM and in TLC—AL, using 0,9% saline solution as a sol-
vent, at 30, 60 and 120 minutes after labeling. In these systems the Rf
0f 90Y-Cit = 0.0 while the Rf of 90YCI3 = 1.0. The final product showed
radiochemical purity greater than 99% with particle size less than 5
microns. The 90Y-Cit was stable for 5 days at room temperature. Fur-
ther studies on radiochemical purity, physical, biological and chemical
evaluation will be make to compare characteristics and efficacy of 90Y~

Cit and the 90Y-HA for synovectomy.
IRY %
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PREPARATION OF HIDROXIAPATITE (90Y-HA) FOR SYNO-
VECTOMY. :

Couto R.M.; Araujo E.B.; Souza A.A.; Mengatti J.; Barboza M.E
Instituto de Pesquisas Energéticas e Nucleares (IPEN-CNEN/SP).

It is estimated that about 3% of the population worldwide is af-
fected by rheumatoid arthritis. Radiation synovectomy is a method of
treatment in non-surgical operation damages, by intra-articular appli-
cation of b-emitting radioisotopes. An ideal radiopharmaceutical for this
type of treatment would be one, which is pharmaceutically stable; which
destroys only the synovial membrane and which is confined to the in-
tra-articular space. There are several radionuclides available for this
treatment such as Y-90; Sm-153; Dy-165; Ho-166 and Re-188/136.
However, Ytrium-90 is often believed to be among the most useful of
the radionuclides that have been considered for therapeutic applications,
with a half-life of 64.1h and beta rays of high-energy 2.3MeV, with no
gamma rays, and decays to a stable daughter (90Zr). The aim of this
work is to establish the methodology of preparation, the quality con-
trol and stability of 90Y-hydroxyapatite (90Y-HA) for synovectomy.
The labeling process was carried out as described previously in literature
using 90YCI3 from Nordion. In a conical glass vial containing 40 mg of
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HA from Bio-Rad, with particles in the desirable size range (20mm),
dissolved in 0.75 mL sterile water, is added 74-370 MBq of 90Y in ci-
trate form. The vial is sealed and mixed for 30 minutes at room tem-
perature. The suspension is centrifuged twice at 1000 rpm for 3-5 min-
utes, the liquid was discarded and the precipitated resuspended with 5
mlL of saline solution. The final precipitate (90Y-HA) is resuspended in
5-8 mL of sterile saline solution (pH = 6.0), sealed and autoclaved for
30 minutes at 121°C. The percentage of bound activity is determined
by measuring the activity of particles (90Y-HA) and supernatant
(90Y+++) solution in a dose calibrator in order to calculate the yield of
labeling procedure. The radiochemical quality control is evaluated by
chromatography system using ITLC-SG and Whatman 3MM paper (1
x 10cm) as support and 0.9% and 8,4% saline solution and acetate buffer
as solvents. Radiochemical purity was carried out 30; 120; 240 minutes
after labeling to assess the stability of the 90Y-HA. Filters of different
sizes (1.2; 5; 8 and 12 mm) were used for particle size determination.
The labeling yield of 90Y- HA was (92.1 + 1.4)% (n = 9). The final
product presents a radiochemical purity > 98,9% with particle size >
8mm and “in-vitro” stability of 5 days at room temperature.

* Painel ( (%ng(/

PRODUCAO E AVALIACAO DE KIT PARA OBTENCAO DO
99mTc-HEDP.

Radin A.(1); Rosane FB.(2); Fukuda A.M.(2); Prando S.(1); Marques
EL.N.(1).

(1)Centro de Medicina Nuclear (LIM 43), Depto. de Radiologia —
FMUSP - Brasil; (2)Faculdade de Ciéncias Farmacéuticas — PUC-
Campinas — Brasil.

Objetivos: Complexos de tecnécio com difosfonatos sdo larga-
mente utilizados em cintilografia 6ssea. Dois produtos sdo aprovados
pelo FDA-USA para uso em humanos, o 99mTc-MDP, o qual € produ-
zido no Brasil, ¢ 0 99mTc-HEDP, que somente pode ser obtido sob
importac¢io. Neste trabalho, buscamos sintetizar o ligante 1-hidroxi-
1,1-difosfonato-etano (HEDP), preparar o complexo de tecnécio e
comparar a biodistribui¢do deste com 0 99mTe-MDP. Métodos: O li-
gante foi sintetizado pela reagdo entre tricloreto de fésforo ¢ dcido
acético, seguido por neutralizagio com NaOH, e foi caracterizado por
andlise elemental e RMN. Kit para marca¢do com [99mTc]tecnécio foi
preparado com 5,0 mg do ligante, 0,75 mg de SnCI2.2H20 ¢ 1,5 mg de
4cido ascérbico, a pH = 6,0. Marcagdes foram realizadas utilizando ati-
vidades de até 18,5 GBq (500 mCi) e a eficiéncia de marcagio e estabi-
lidade da ligag#o foi avaliada por cromatografia em ITLC-SG utilizando
solugo fisiolégica e acetona como fases méveis. Imagens estdticas da
biodistribui¢do do produto, em coelhos Nova Zelandia, foram adquiridas
nos tempos de 1, 2 e 3 horas ap6s a administragdo do radiofdrmaco,
utilizando cimara & cintilagdo LEM-Ziemens, equipada com colimador
LEAP. Para comparagéo, imagens de 99mTc-MDP foram realizadas
utilizando 0s mesmos parimetros ¢ as imagens foram analisadas por dois
profissionais com experiéncia na 4rea. Resultados: A sintese do ligante
forneceu 67% de rendimento, com o produto apresentando anilise ele-
mental teérico C = 7,40%; H = 3,40% e obtido C = 7,67%; H = 2,87%
e 1H-RMN (D20, 300 MHz), 8 = 1,6 (t, 3H). A eficiéncia de marcagio
para o produto marcado com 500 mCi (n = 5) foi de 98,76 + 1,15%,
ap6s 30 minutos, e 98,95 + 0,87%, ap6s 14 horas. A relagdo entre a
captagiio no 0sso e partes moles, para os tempos de 2 e 3 horas, foram
de: 1,68 e 2,50 para 0 99mTc-MDP e 1,86 € 2,82 para 0 99mTc-HEDP.
Anélise visual nfio permitiu diferenciar entre a utilizagdo dos dois pro-
dutos. Conclusdes: A sintese do ligante € de relativa facilidade e o pro-
duto obtido apresentou caracteristicas adequadas. O kit pdde ser marcado
com alta atividade, superior aquela definida para o MDP, fornecendo
produto com alta pureza radioquimica e estabilidade. A qualidade das
imagens € equivalente, demonstrando que o kit produzido pode ser uma
alternativa ao uso do 99mTc-MDP, principalmente em clinicas em que
sdo realizadas grande Tema de cintilografias Gsseas.
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*» Painel ' The clinical study were.successfully performed and.the scintigraphic
PRODUCTION OF I-131 BY DRY-DESTILLATION OF IRR A- images. were compared with 111In-DTPA-Oct, showmg a similar distri-
% DIATED TELLURIUM OXIDE. . bution in the same patiente.<. .. - +... . . s S

G. Barrio; L.A. Villela; R.L: Bezerra; I'L. Correia; J.A. Osso. '. Painel » )
Instituto de Pesquisas Energetlcas e Nucleares —IPEN-CNEN/SP. 7
QUALITY ASSURANCE IN RADIOPHARMACEUTICAL PRO-
One of the more important’ rad:o:sotopes for use in Nuclear Medi- " s DUCTION.
cine is I-131 It can be-produced in nuclear reactors, by two different X
reactions: fission of U-235.or neutron activation of Te in different forms,

such as telluric acid, tellurium oxides and the elementary tellurium. The

| Elaine Bortoleti de Aradjo; Maria Tereza Colturato.
Nuclear and Eriergetic Research Institute — IPEN-CNEN.

reaction of choice was the neutron activation of Te because it provides Radiopharmaceuticals must be manufactured in accordance with
I-131 with high radioactive concentration, high specific activity and the basic principles of Good Manufacturmg Practices (GMP) for sterile
lower amount of waste (radioactive or not) when compared to the U- pharmaceutical prodicts as fecomended by the World Human Organi-
235 fission. The irradiation parameters that could be varied were the zation (WHO). Objective: The.aim of this paper is to discuss the Quality
mass.of the target, the neutron flux and length of irradiation. The ob- Assurance in radiopharmaceutical production based on-WHO recom-
jective of this work was to study the production of I-131 using the dry mendations and in USA and Europe regulations. Methods and results:
destillation technique for its separation from targets of tellurium oxide Quality Assurance.is a wide ranging concept which covers all matters
(TeO2) irradiated at IPEN’s IEA-R1 Nuclear Reactor. After the irradia- which individually or collectively influence the quality of a product.
tion the targets were heated inside aresistive oven at temperatures higher = GMP means the part of Quality Assurance which ensures that products
than its melting point for an adequate period of time. In this condition, are consistently:produced and controlled in accordance with the quality
I-131 is sublimated and carried by a flow of oxygen gas and further standards appropriate to their use. The GMP in USA are part of the
trapped onto water cooled diluted NaOH solution (pH 11). The vari- “Code of Federal Regulations’— CFR 21, parts 210 and 211. Radioac-

ables studied in this procedure were the time and the temperature of tive drugs are regulated to the same extent that other drugs. The Euro-
destillation and the effect of the mass of the target to be processed. The pean Comission adopt the Directive 2003/94/C to regulates GMP. The
results shown that the best conditions of destillation occurred with gven GMP in Brazil were published in the Resolution ANVISA, RDC 210,
temperatures between 800°C and 750°C and with the destillation time 2003. Some aspects of the GMP applied to radiopharmaceutical pro-

between 2h and 4h. For the temperature of 750°C, the total I-13 1activ- duction are of special interest: Personnel: personnel should be trained
ity produced was in average 468.346 MBq (12658 mCi), while at 800°C in GMP, safe handling of radioactive materials and radiation safety pro-
the average value was 361.453 MBq (9769 mCi). The distillation appa- cedures. Premises and equipment: Laboratories for the handling.of ra-
ratus could handle up to 3 targets (150 g of TeO2). Quality control stud- dioactive materials must be specially designed to take into consider-
ies showed that the I-131 produced had the proper conditions to be used ation aspects of radiation protection, cleanliness and sterility: The pro-
in Nuclear Medicine. Nowadays a total activity of nearly 777 GBq (21 duction of sterile radioactive products should be carried out under nega-
Ci) of I-131 can be produced every week using this technology that tive pressure surrounded by a positive pressure zone ensuring that ap-
replesents about 60% of the total demand of I—131 (0 J propriate air quality requirements are met. Production: Careful consid-

;Z eration should be given to the validation of the process, process control

* Tema Livre ¢ and monitoring of the established parameters, specially from the envi-

%PRODUCTION OF 177LII-DOTA-TYR3-OCTREOTATETO CLINI- ronment. Quality Control and Quality Assurance: principal responsi-
CAL APPLICATION IN NEUROENDOCRINE TUMORS. bilities: (a) instructions for each test /analysis and revision of proce-
Caldeira Filho J.S.; Herrerias R ; Barboza M.F.; Fukumori N-T.O.; Lima  ures/specifications; (b) identification and-segregation of test samples
E.N.; Araijo E.B. ’ ' ’ to .aV01d mix-ups and cross-contangnagon; © env1r9nmental moni-
Instituto de Pesquisas Energéticas e Nucleares — IPEN-CNEN/SP. toring and equipment andp rocess validation for evalu‘atm.g the adequz.icy

of the manufacturing conditions; (d) release or rejection of starting

Radiolabeled receptor-binding peptide is an important class of materials, intermediate products, packaging and labelling materials, and

radiophamaceuticals for tumour diagnosis and therapy. The new soma- each batch of finish preparation; (e) evaluation of stability of the fin-
tostatin analogue Tyr3-octreotate has an increased receptor affinity ished products and establishment of expiry dates; (f) retaining samples
compared with octreotide and Tyr3-octreotide. Suitable radionuclide as of radiopharmaceuticals products and keeping adequate records of the
Lutetium -177 (Lu-177) with a medium energy  emitter (0.5 MeV), a distribution. Conclusion: Because of their short half-lives, many
low abundance ¢ and half life of 6.7 days is one of the most frequently radiopharmaceuticals are released and administered to patients shortly
radioisotope used in peptide receptor radiotherapy (PRRT). The aim of after their production, so that quality control (e.g. tests for sterility,
this work is to validate the preparation and'quality control of Tyr3- endotoxin, radionuclidic purity, etc) may sometimes be retrospective.
octreotate labeled with Lu-177, using DOTA as chelating agent, for clini- The implementation of and compliance with the Quality Assurance
cal application. The labeling of DOTA-Tyr3-Octreotate with Lu-177 Programme are therefore essential. /
was performed, under GMP condition, in a “glove-box” with 177LuClI3 / ( 3 02 <Z
(IDB-Holland) at pH 4.5, using radionuclide:peptide ratio of 279 MBg/ * Painel -

18 pg in sodium acetate buffer, at 100°C for 30 minutes. Radiochemical TUDY OF PREPARATION OF GENERATORS OF 99 Mo-99mTc
purity was determined by ITLC-SG in 0.1M sodium citrate, pH 5.5, as }%/\}93 ASED TO GELS OF MOLYBDENUM WITH ZIRCONIUM; TI-
solvent. The labeled peptide migrates from the origin Rf = 0.1-0.3 and TANIUM, CERIUM AND HAFNIUM.

the radionuclide migrates with the solvent front Rf = 1.0. The stability Vanessa Moraes: Barbara Marczewski: Carla Roberta Dias: Patricia de
of the final product was evaluated immediately and for 3 days, kept Andrade Martin;; Jodo Alberto Osso lemior, ’

ugdér f%'eezmg condition. S ter_lhty and pyrogen tests were p eﬁogned b.y Instituto de Pesquisas Energéticas e Nucleares — IPEN-CNEN.
microbiology procedures in different culture medium and the apirogeni-

city by the “in-vitro” Limulus test (LAL). The 177Lu-DOTA-Tyr3 - Generator of 9Mo-99mTc is a system formed with these two
Octreotate was stable for 3 days with a radiochemical purity of radioisotopes, where the molybdenum, by radioactive decay, produces
(98.6+.3)%; (98.8+.6)% and (98.5+0.5)%; first day, 24 and 48 hours, the technetium that must be separated from molybdenum. 99Mo canbe
respectively, kept under freezing condition. Sterility and pyrogen tests produced by several nuclear reactions in particles accelerators ornuclear
were negative, which are considered suitable for clinical applications. reactors. 99mTc has ideal nuclear properties for organimaging in nuclear
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medicine, due to its nuclear characteristics: short half-life (6.04 h),
emission of gamma radiation of low energy (140 keV), absence of beta
emission, 100% of decay by isomeric transition for 99Tc. This work
presents the preparation of gel generators of molybdenum with zirco-
nium, titanium, cerium and hafnium and characterization of the gels:
mass ratio between molybdenum and cation, particles size and elution
percentage of 99mTc after irradiating the gels. Gels had been prepared
in different temperatures (25 and 50 °C), NaOH concentrations (2 and
4 mol/L), mass ratio (Mo/Zr = 3.29, Mo/Ti = 1.80 and 2.25, Mo/Ce =
0.31 and 0.38, Mo/Hf = 0.24) and final pH of 3.5 and 4.5. The analysis
of the results proved that these gels are adequate for preparation of the
generators of 99Mo-99mTe: Zr: Mo/Zr = 3.29, NaOH concentration =
2 mol/L, 50°C and final pH = 4.5 Ti: Mo/Ti = 2.25, NaOH concentra-
tion = 2 mol/L, 25°C and final pH = 3.5 Ti: Mo/Ti = 2.25, NaOH con-
centration = 4 mol/L, 50°C and final pH = 3.5 Hf: Mo/Hf = 0.24, NaOH
concentration = 4 mol/L., 50°C and final pH = 4.5 Percentages of mo-
lybdenum in the molybdenum with zirconium gels and the two molyb-
denum with titanium gels are similar, which is not observed in the mo-
lybdenum with hafnium gel, since the molybdenum percentage is lower.
If the activation of the molybdenum during the irradiation is consid-
ered, the totality of 99Mo produced will be similar in the molybdenum
with zirconium and molybdenum with titanium gels and will be lower in
the molybdenum with hafnium. An adequated gel for the preparation of
the molybdenurn generators must possess particles of size between 0.106
and 0.150 mm and all gels are adequate. 99mTc elution is a process that
consists of passing saline solution through the irradiated gel to remove
the 99mTc and the elution yield are high and similar for all gels, dem-
onstrating good performance. The results have shown a good perfor-
mance of molybdenum with titanium gels and molybdenum with hafnium
gels, when compared with the molybdenum with zirconium gels.

* Painel -
STUDY OF THE VIABILITY OF THE PRODUCTION OF 177Lu
INNUCLEAR REACTOR.
Silva G.P.; Osso Junior J.A. )
Instituto de Pesquisas Energéticas e Nucleares — IPEN-CNEN.

The beta- emitter 177Lu is an important radioisotope, for research
and investigational purposes as a diagnostic and radiotherapy agent in
the treatment of several malignant tumors. The nuclear properties of
177Lu are advantageous compared to other therapeutic radionuclides,
e.g. 90Y, and it can label several biomolecules, such as peptides. The
objective of this work is to study the production of 177Lu in the nuclear
reactor located at IPEN using the two different methods: direct and indi-
rect route. In the first reaction, Lu203 is irradiated in the reactor pro-
ducing 177Lu. The second route employs targets of Yb203 are irradiated
in the reactor producing 177Yb that decays to no-carried-added 177Lu.
This paper shows the results of the production yields of 177Lu using
the two nuclear reactions, and the extrapolations to real production
conditions. Targets of Lu203 and Yb203 were irradiated in the nuclear
reactor under different neutron fluxes and irradiation times. After the
irradiation the targets were analyzed by g-ray spectroscopy using a hiper-
pure Ge detector. The direct method gives a lower specific activity 4,92x
E+2 GBg/g compared to the indirect one, 7,14xE+1 GBq/g, but the later
can not achieve the total activity required for a routine prodyction.
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Te-99m DIRECT RADIOLABELING OF MONOCLONAL ANTI-
BODIES: REDUCING AND PURIFICATION OF ANTIBODIES.
Carla Roberta Dias; Marycel Figols de Barboza; Vanessa Moraes; Barbara
Marczewski; Jodo Alberto Osso Junior.

Instituto de Pesquisas Energéticas e Nucleares — IPEN-CNEN.

Monoclonal antibodies (Mabs) have been used for diagnostic and
therapeutic treatment of some types of tumors. Nuclear medicine is
one the best tools among the diagnostic modalities in the cancer diag-
nosis and the radionuclide technetium-99m (Tc-99m) is extensively used
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in radiodiagnostics in nuclear medicine. The direct labelling method of
Mabs with Tc-99m depends on the free disulfide bridges (-SH) obtained
after the reduction of the antibody (Ab). The objective of this work was
to study the reduction process of Mabs and their purification before
labelling with Te-99m. The -SH bridges of the Ab molecule were broken
by using the reducing agent 2-mercaptoethanol (2-ME) and converting
them into free -SH groups. The mixture of Ab (CEA-1 and EGF/R3) and
2-ME was incubated at room temperature and after the reaction time
the resulting solution was purified on a Sephadex PD-10 column using
phosphate buffered saline (PBS)(pH 7.4) purged with nitrogen as mo-
bile phase and fractions of 1 mL were collected (12 fractions). These
fractions were analysed by HPLC using a Protein-Pak Diol (OH) col-
umn and PBS as solvent, measuring the UV signal at 254 nm. The re-
sults showed that the reduction time of 30 min is enough when the na-
tive Ab is a fresh one. After some storage time, the reduction time had
to be increased in order to improve the labelling efficiency. A relation
with the mass of Ab was established as follows: for 5 mg of Ab the reduc-
tion time was 1 hour and for 10 mg of Ab was 2 hours. The HPLC showed
a good separation between the Ab peaks (Retention time of 7.84 min
for CEAI and 6.67 min for EGF/R3) and the 2-ME peak (Retention
time of 12.22 min). In the purification system, the reduced Ab was in
the fractions 3 to 5 and sometimes it appeared in the fraction 6 to-
gether with 2-ME. From the fraction 7 on, only 2-ME appeared in the
HPLC analysis. As conclusion, the Ab reducing process must produce a
number of free -SH bridges enough to label it with Tc-99m with a good
radiochemical yield. The HPLC analysis is very important to make sure
that the right fractions of the purification process are collected for further
use, otherwise 2-ME will be present, a contaminant that interfers in the

labelling reaction.
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UV-VIS SPECTROPHOTOMETRIC QUANTIFICATION OF
[Cu(MIBI)4]BF4 IN LYOPHILIZED KIT FOR [99mTc]TECHNE-
TIUM LABELING.

Marques FL.N.(1); Lima K.S.(2).

(1)Center of Nuclear Medicine (LIM43), Faculty of Medical Sciences;
(2)Faculty of Pharmaceutical Science, Sdo Paulo University — Brazil.

Objectives: Before the use as radiopharmaceuticals, lyophilized
kit for [99mTc]technetium labeling are considered pharmaceuticals
preparations. By the way, biological and physico-chemical analysis must
be performed, including quantification of the major component. Al-
though the HPLC is the choice method for this analysis, sometimes
UV-VIS spectrophotometry is the used method, once it is low cost and
fast analytical procedure. In this work we assessed the UV-VIS spectro-
photometric method for quantification of [Cu(MIBI)4]BF4 in lyo-
philized preparations used for obtention of the radiopharmaceutical
[[99mTcI(MIBI)6)+, the important agent for myocardial perfusion
studies. Methods: Standard of [Cu(MIBI)4)BF4 was synthesized and
characterized by 1H-NMR, Infrared spectrometry, elemental analysis,
melting point and HPL.C. A calibration curve was generated from con-
centration between 5 pg to 80 pug/mL, in water, with absorbance mea-
sured at 218 nm, using water as reference. Vials content were evaluated
dissolving Iyophilized products Cardiolite® (n = 6), MIBI-CMN prepared
at CMN-FMUSP (n = 6) and MIBI-IPEN prepared at IPEN-CNEN/SP
(n = 2) in water and samples were measured at 218 nm using the others
kit components as reference. Results: Analytical data for
[Cu(MIBI)4)BF4 standard are in agreement with structure and purity
for desired compound. The calibration curve showed linear regression
of R2 = 0,9986 and concentration of the [Cu(MIBI)4]BF4 in the samples
were: 1.07:£0.03 mg for Cardiolite®, 0.97+0.07 mg for MIBI-CMN and
1.07+0.04 mg for MIBI-IPEN. Conclusions: The use of UV-Vis spec-
trophotometry for quantification of [Cu(MIBI)4]BF4 in lyophilized
preparations allowed a fast and inexpensive analysis, and the results
obtained are in concordance with established values of concentration
and deviation of 1,00 +10% mg of [Cu(MIBI)4]BF4 for all products.
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