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ABSTRACT

Somatostatine receptors are widely expressed raleumors, especially of the neuroendocrine origi vivo
images of these tumors using radiolabeled somaitestanalogues became a useful clinical tool inotogy.
The aim of this work was the radiolabeling of tlemsitostatine analogue HYNIC-TOC with"Tc as well as
the evaluation of the radiochemical stability angligy control of labeled complex’™Tc-HYNIC-TOC was
produced by labeling conditions using 2@ of peptide, 20 mg of tricine and 10 mg of EDDAcadigands,
1110 MBq of**™Tc (*Mo-*"Tc IPEN-TEC generator) and 1 of SnC}.2H,0. The reaction proceeds for 10
minutes at boiling water bath. Radiochemical puritly labeled preparation was evaluated by different
chromatographic systems: ITLC-SG in methanol:ammmorécetate (1:1); TLC-SG in sodium citrate buffer O
N pH 5.0 and methylethylketone, and HPLC employéotumn C-18, um, 4.6 mm x 250 mm, UV (220 nm),
radioactivity detectors, 1 mL/minute flow of aceitofe and trifluoroacetic acid solution 0.1 %. leled
compound has been found radiochemically stablé fhours and radiochemical purity was higher thar®90
The thin layer chromatographic systems enabledstyaration of radiochemical species presented én th
labeled mixture as well as HPLC system. The lalgefirocedure studied resulted in high radiochemyad
and easy preparation. Future works include the gredipn of a lyophilized reagent to make feasilfle t
preparation of*"Tc-HYNIC-TOC at nuclear medicine services in orterstudy the clinical potential of the
radiopharmaceutical in diagnostic and staging ofoendocrine tumors.

1. INTRODUCTION

The somatostatine is a peptide with fourteen omtweight aminoacids, multifunctional,
synthesized by hipotalamo and pancreas, acting@®tmansmitter in central nervous system
and as hormone in other locals. Five types of sostatine receptor (SSTR) were identified
(sstrl-sstr5). The superexpression of somatostegmeptors in tumor cells is a hundred times
over than in normal cells, considering neuroench@criumors as carcinoides, pancreatic
island cell tumor, small cell lung cancer and saimgoid carcinomas. The somatostatine
shows affinity for all receptors while syntheticaémgs show a substantial variation. The
octreotide (TOC) was the first somatostatine sytitrenalog introduced in clinical use [1, 2,
3].

It did many attempts to development of somatostatanalogs labeled withH°™Tc
(technetium-99m) using a variety of chelant systemtl development of the HYNIC-D-
Phé-Tyr*-octreotide (6-hydrazino nicotinic acid-D-PHEyr>-octreotide) (Fig. 1), employing
tricine and EDDA (ethylenediamine-N,N’-diaceticdcas coligands, showing a maintenance



of in vivo affinity in rats brain cortex membranes and prangigatterns of biodistributiom
vivo in animals with induced tumors, and high like turkmney and tumor-live relation [4].

The imaging of neuroendocrine tumors has becomeabrthe most significant areas in
nuclear oncology. Imaging witA"™Tc-HYNIC-TOC showed a greater tumor-to-nontumor
ratio and greater uptake. Decristoforo et al. camgbahe clinical efficacy ot*™Tc-HYNIC-
TOC for adequate imaging with commercially avaiabtin-DTPA-octreotide in patients
with various neuroendocrine tumors and found thaf¥"Tc labeled TOC had higher tumor-
to-background ratios and provided superior scan§][5

(8]
f‘j)i\ D-Phe—Cys —Tyr—D-Trp
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HN Thr(ol)—Cys—Thr—Lys

Figure 1. HYNIC-octreotide structure®

About 80 % of the radiopharmaceuticals used in earclmedicine aré®™Tc labeled
compounds commercially available and prepared Withc from **Mo-?*"Tc (molibdenium-
99-technetium-99m) generators with low cost. T#&c shows favorable characteristics for
application in diagnostic procedures: 6 hours afrshalf-life, gamma rays emission of 140
keV ideal for scintigraphy images proceedings imge chamber or in SPECT (Single
Photon Emission Computed Tomography) in nuclearicivegland no particulate emission [7,
8].

The aim of this study was the radiolabeling of shenatostatine analogue HYNIC-TOC with
99mrc as well as the evaluation of the radiochemitatibty of labeled complex.

2. MATERIAL AND METHODS

2.1. Reagents and solvents

All reagents employed were purchased from Sigmai&idin high pure grade. Sodium
pertecnetate solution was obtained from IPEN-TEMo-?*"Tc generator (IPEN-CNEN/SP)
and HYNIC-octreotide was obtained from Pichem.
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2.2. Labeling protocol

In the reaction vial 2Qug of HYNIC-TOC in ethanol 10 % was introduced foVied by 10
mg of EDDA in NaOH 0.1 N, 20 mg of tricine in sotiuphosphate buffer 0.2 N pH 6.2,
1110 MBq (30 mCi) of*™TcOy, 15ug of SnCh.2H,O in HCI 0.1 N and the reaction mixture
was heated in boiling water bath for 10 minute9[810, 11].

2.3. Quality control of **™Tc-HYNIC-TOC

Radiochemical purity analysis was assessed withdiferent chromatographic approaches:
High Performance Liquid Chromatography (HPLC) aminTLayer Chromatography (TLC),
using silica gel plates (TLC-SG and ITLC-SG). HPtg€chnique was used also to validate
TLC approach.

The radiochemical purity of’™Tc-HYNIC-TOC were determined by HPLC with reversed
phase C18 column (4.6 mm x 250 mm) using ACN/0.TPA gradient as a mobile phase at a
1 mL/min flow rate.**™Tc-HYNIC-TOC was monitored by radioactivity detec@nd UV
detector (220 nm).

The radiochemical purity 6f™Tc-HYNIC-TOC determined by ITLC-SG and TLC-SG s&jp

employed methanol:ammonium acetate (1:1), methyllettone and sodium citrate buffer
0.1 N pH 5.0 as a mobile phase. Strips were andlggeggamma counter (Table 1).

Table 1. Chromatographic system and relation fron{Rf) of radiochemical species

-

Radiochemical species  Stationary phase Mobile phase
99mTCO4-
9MrcO,

9mre-coligand
99MTc-HYNIC-TOC
99mTCO4-
99m—I—CO2
9mre-coligand
99MTc-HYNIC-TOC
99mTCO4_
99m—I—CO2
9mre-coligand
99MTc-HYNIC-TOC

TLC-SG Sodium citrate buffer 0.1 N pH 5,

o

TLC-SG Methylethylketone

ITLC-SG Methanol:ammonium acetate (1:

,_
j —
RrrORrROCOCOORORrROR|A

The percentage of labeled peptid®™{c-HYNIC-TOC) as well as the percentage of
radiochemical impurities were determined in TLCteyss, considering the sum of segments
in the chromatographic strips as showed in Fig. 2.
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front segment sum;
I0cm .{ the solvent . TLC-5G/sodium citrate buffer
frant 0.1 MpHSD0 -4 segments
- 13 TLC-5G/methylethylketone — 2 segments
8
7
13'53m< 10.0em < :
; cutting marks
2 - . .
_ ] origin {point arigin segment sum:;
15em { b of sample } [TLC-5G/methanol:ammonium
N ' application acetate (1:1) — 2 segments

Figure 2. Chromatographic strip representation utiized in radiochemical purity control
with cutting marks

All experiments were performed in duplicate, it mgatwo chromatographic strips to each
mobile phase.

In order to check the stability of the preparatioagdiochemical purity of the labeling
mixtures were determined (N= 6), 30 minutes and@$ after labeling procedure.

3. RESULTS

The employed labeling procedure resulted in higtioéhemical yield that means, the
percentage of th&™c-HYNIC-TOC in the preparation were superior th@® %, when
determined by TLC.

HPLC chromatograms did not show any changes irocheéimical purity during the time
course considered for the analysis and the valws Wigher than 90 %. Retention time of
9Mre-HYNIC-TOC was 13.17 minutes, while fré&'Tc was eluted at 3.25 minutes (Fig. 3).

The HPLC system also identified ti&"Tc-coligand, a radiochemical impurity that can be
identified in the preparation (RT= 4.57) (Fig. 3).
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Figure 3. HPLC chromatograms of (A)**™Tc-HYNIC-TOC, (B) *™TcO, and **™Tc-

coligand

Table 2 represents the percentage of ti&c-HYNIC-TOC in five preparations, 30 minutes
and 5 hours after labeling procedure.

Table 2. Radiochemical yield distribution of eachdbeling procedure

Labeling procedur % "Te-HYNIC-TOC
30 min 5h
1 94.20+0.1 93.92 £ 0.1
2 94.86 £0.1 96.28 £ 0.1
3 90.88 £3.61] 93.71+1.3b
4 90.94 £1.06] 92.26 £0.20

INAC 2009, Rio de Janeiro, RJ, Brazil.



Labeling procedur

% P™c-HYNIC-TOC

NJ

30 min 5h
5 92.01 £+0.99| 90.66 +0.5
Average 93.58+1.85 93.36 2.0

9

The high stability of labeled peptide can be alidenced on Fig. 4.
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Figure 4. Radiochemical yield distribution of 5 radolabeling sessions

The mean percentage of the different radiochemicgurities presented in the five
preparations can be evidenced on Table 3

Table 3. Radiochemical yield distribution of 5 pre@rations

o . Average vyield (%) Range of yield (%)
N” of labeling Radiochemical species 30 min 5 hours 30 min 5 hours
PO, 0.54+0.40| 3.45+4.11]
PO, + P™ce-coligand | 7.29+3.62 7.92+5.4p
5 P™Tc-coligand 6.75+3.31] 4.48+1.8[
PO, 1.54+1.22| 0.82+0.49
PMTc-HYNIC-TOC 91.17+3.83 91.25+550 90.88 — $4/890.66 — 96.28
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The pH value of the product, measured by pH sivgs about 6.5.
4. DISCUSSION

The proposed method for the labeling of HYNIC-TO@hw°™Tc was demonstrated to be
reliable and reproducible, with high radiochemigi@gld and low cost in the routine practice,
especially if compared with'in-DTPA-octreotide that is now used in routine @dares for
diagnostic and staging of neuroendocrine tumors.

The good radiochemical yield and stability of treppde labeled with technetium stimulate
future works for development of a lyophilized reaigghat enable routine utilization.

Radio HPLC and TLC-SG methods had shown comparabldts: radiochemical purity was
higher than 90 % and the product remained stabieglé hours.

Because TLC is an easier and faster protocol widegd in the nuclear medicine department,
the HPLC validation described in this paper allathve use of this approach for routine
application in the quality control of this radiophsaceutical.

5. CONCLUSIONS

We can conclude that™c- HYNIC-TOC represents a reliable tool for roeticlinical
application in the diagnostic of neuroendocrinedtsrinstead of'!in labeled peptide.
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