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Radiolabeling of Lanreotide Peptide with Re-188

INTRODUCTION
Direct labeling of Lanreotide with Rhenium-188 was studied. Reduction of cysteine

bridge was porformed by reducing agents (ascorbic acid, 2ME). The perrhenate eluted from
the generator was reduced with stannous chloride. Tartarate was used as transchelating agent.
After pH adjustment, shaking and incubation for various time intervals were carried out. Thin
Layer chromatography and reverse phase chromatography were used to monitor the
radio labelling yield. Stability of radio labelled Lanreotide was also checked.

Experimental

Materials

Lanreotide (8-mer, Cys 2"7 cyclo) was a product of piCHEM Austria, while 188W/188Re
generator was fabricated by MAP Finland. Both peptide and generator were supplied by
International Atomic Energy Agency Vienna. Ascorbic acid, tartaric acid, 2-ME were
obtained from E.Merck Germany. Other chemicals and reagents were purchased from
commercial suppliers.

Labelling of Lanreotide
(i) Lanreotide Reduction with 2-ME
(a) 25 j^g Lanreotide (0.25 ml pH ~ 7)
(b) Incubation of Lanreotide with 2-ME at different molar ratio of 2-ME:

Lanreotide. 1000: 1 to 5000 : 1 at 22 ± 2 °C for 30 minutes.
(c) Addition of SnCl2 solution (2.5 mg - lOmg) and tartaric acid (2mg - 10 mg).
(d) Mixing of Na188ReO4(l-1.5ml)
(e) Monitoring of pH (1.5-3)
(f) Agitation or incubation in boiling water for 30 min - one hr.

(ii) Lanreotide Reduction with Ascorbic Acid
(a) 25 M-g Lanreotide (0.25 ml pH ~ 7).
(b) Incubation/agitation with Ascorbic acid (20 - 60 mg ) at room temperature of 30

min - one hr.
(c) Addition of SnCl2 solution (2.5 - 5 mg) and tartaric acid (10-15 mg).
(d) Mixing of Na188 ReO4 (1-1.5 ml).
(e) Monitoring of pH (1.5 - 3).
(f) Incubation in boiling water for one hr.
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(Hi) Lanreotide Reduction with Stannous Chloride
(a) 25 or 50 (ig Lanreotide (0.25 or 0.5 ml pH ~ 7).
(b) Agitation of Lanreotide with Tin Tartrate [SnCl2 2.5 - 5 mg / Tartaric acid 7- 15

mg] after addion of188 Re for 15 min.
(c) Addition ofNa188ReO4 (1-1.5 ml)
(d) pH was 2±0.2
(e) Incubation in boiling water for one hr.

The amount of radioactivity of188 Re added varied from 3-10 mCi.

Radiochemical Analysis
To determine the amount of unbound 188 Re, the sample was chromatographed on

ITLC-SG (Gelman Sciences Inc USA) using 0.9% saline as a mobile phase. Unbound I88Re
migrated with the solvent front. The radioactivity was determined by cutting the strips (1.5 x
10 cm) into lcm pieces and counting in a well type gamma counter. Sometimes 2n scanner
(Berthold Germany) was used for scanning the radioactivity on strips. The amount of
radiocolloid was determined using 85% acidified ethanol (pH 3.5) to develop the ITLC strip.
In this system, colloidal material was retained at the origin.

For reverse- phase analysis, Cis cartridges (SepPak, Millipore Inc, USA) were used as
reverse- phase adsorbents to evaluate the binding of the radionuclide to the lanreotide. Each
cartridge was washed with 100 % ethanol followed by 0.001 N HCL Aliquots of 100 (il of the
test sample were loaded onto the cartridge and the unbound material eluted with 10 ml of
0.001 N HC1. The cartridge was then serially eluted with a graded series of acidified ethanol
solutions (10 ml of each). The radioactivity in each eluant fraction (0.001N HC1; ethanol
solutions of 20,40,60,80, and 100 % ethanol) was determined by gamma counting.

Conditions for analytical reverse- phase HPLC analysis are given below:

Instrument: Hitachi L-6200 Inteligent pump, L-4200 UV-VIS detector. Eluted activity
was monitored on Line using a Nal probe (raytest- Steffi), collected fractions were measured
by well type gamma counter.

Column: RP-18 (5}im) Lichrosorb 25x0.45 cm
Gradient: Continuous gradient of acetonitrile (10-90%) and 0.1 % aqueous

trifluoro aceticacid
How: lml/min
Inj.VoI: 20^1

Cysteine Challenge
Cysteine solutions were prepared fresh in phosphate buffer saline (PBS) and the pH

adjusted to 7.4 with 1.0 M NaOH. Aliquots of 0.5 ml were diluted into separate vials to result
in 6 dilutions. One vial contained only saline. To each vial was added 100 pi of 188Re -
Lanreotide. Samples were incubated for 45 min at 37°C . At the end of incubation period each
sample was spotted on 1TLC strip and chromatographed in PBS, pH 7.4. The chromatogram
was developed, each strip was cut in half, and the radioactivity in each half determined. The
amount of displacement was expressed as the percentage of total radioactivity associated with
the solvent front. 188Re displaced by cysteine migrated near the solvent front.
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Stability of188Re- Lanreotide
Radiolabelled peptide was kept at room temperature upto 24 h and the stability was

checked by HPLC. Pre and post. Labelling addition of ascorbic acid effect was noted.

Results and Discussion

i. Labelling of Lanreotide with 188Re varied from 30-70% when peptide was reduced
with 2 -ME

ii. Labelling of lanreotide with 188Re varied from 20-50% when peptide was reduced
with Ascorbic acid,

iii. Upto 96% labelling was achieved when peptide was only subjected with stannous
tartrate.

Some details relating to stannous tartrate method are:

A typical elution profile of 188Re - lanreotide from an analytical HPLC at 30 min post
labelling is shown in Fig. 1. The overall RP-HPLC elution profile did not change at 24 hr post
labelling. Step gradient elutions of 188Re - Lanredide on Qg cartridges were used to confirm
the results obtained by analytical HPLC (Fig. 2). Results from ITLC with saline or ethanol as
the mobile phases also indicated a high radio labelling yield. Less than 1% of the 188Re was
found to migrate in saline with the solvent front. The amount of radiocolloid was examined by
ITLC using 85% acidified ethanol (pH 3.5) as a mobile phase and were frequently less than
4%. The stability of the Re-peptide bond was evaluated by cysteine challenge studies (Fig. 3).
The amount of cysteine required to displace 50 % of the 188Re from the radiolabelled peptide
was approximately 40 mM.

Once radiolabelled the preparations were reasonably stable for periods of time upto 24 h
post labelling. The order of addition of the ascorbic acid solution in the labelling procedure
was found to be critical. Addition of ascorbic acid (40 mg) after labelling may result in
stabilization. Effect of addition of ascorbic acid could not bne studied. Because preparations
were found stable upto 24 h without addition of ascorbic acid. When the same amount of
ascorbic acid was added prior to addition of the 188Re , the lanreotide was not effectively
radiolabelled as determined by RP-HPLC, TLC studies.

CONCLUSION

Direct labelling of Lanreotide using SnCl2 as a reducing agent and tartrate as
transchelating agent results in > 95 % labelling of peptide with Re- 188. The method can be
employed for the formulation of an instant kit.

Future Tasks

(i) In-vitro receptor binding studies.
(ii) Radio labelling of the lanreotide peptide with Re-188 using bifunctional chelating

agent,
(iii) Quality control of the radiolabelled biomnolecules using ITLC and HPLC

techniques,
(iv) Labelling of peptide with Tc-99m and its quality control.
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Preparation and Evaluation of Sr-90 Generator

INTRODUCTION

The comparative distribution coefficients of Sr and Y on various adsorbents are being
determined at different pH values in order to choose the most suitable exchanger for a reliable
medical use of a90 Sr-90Y generator.

Experimental

Material

- Aluminium oxide 90 active basic, particle size 70-230 mesh ASTM (Merck).
- Silica gel 70-230 mesh, 60 Angstrom for column chromatography (Aldrich).

SnO2 (hydrous) was prepared by the reaction of high purity tin metal with hot 35%
WAV HNO3. The precipitate obtained was insoluble in dilute solutions of H2SO4 and HC1, a
property typical of the material called |3-stammic acid. This precipitate was filtered and
washed throughly with distilled water until the pH of washings was about 5-6. The product
was air dried at 30°C to constant weight.

SnO2 powder (Merck).
- MnC>2 (hydrous) was prepared by adding a hot solution (-90 °C) of manganese

sulphate (71.4 g /I) to a potassium permanganate solution (21.3 g/1). The resulting manganese
dioxide was washed with distilled water, dried at 60 °C and sieved. The faction of 200-400
mesh was used in the experiments.

- Celluose for column chromatography (Merck).
- Charcoal activated, 0.5 - 0.8 mm particle size (BDH).
- Hydrous zirconium oxide (HZO) ion exchange crystals, 100-200 mesh (Bio-Rad)
- Titanium molybdate (TIM) was prepared by mixing an aqueous solution of TiCU

with a solution of ammonium molybdate with stiring. Precipitate was filtered, washed and
dried. Dried TIM was ground and sieved. 100-200 mesh TIM was used.

- 85 Sr and 90 Y tracers were prepared by irradiation of Sr(NO3)2 and Y2O3 targets in
the core of Pakistan research Reactor - 1 .

Method

Distribution coefficients (Kd) are being measured by means of a bach equilibrium
method using 85Sr and Y90 as radioracers at room temperature. 100 mg adsorbent is added to 6
ml solution containing the tracer. The pH of the solutions is adjusted to the desired value by
adding HC1 or NaOH solution.

After one hour of continuous agitation, the solutions are centrifuged and the activities
are measured by means of a well type gamma counter, the distribution coefficient was
calculated by using the following formula:

Kd = / o
7
 Ie x^-(ml I g)
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Where
Io = net counting rate of the initial solution .
Ie = net counting rate of the solution after agitation
V = volume of the solution (ml)
A = amount of exchanger, (g)

Results and Discussion

Table. 1 summarizer the Kd values of Y on various adsorbents at different pH values.
Similarly Kd values of Sr on same adsorbents under similar conditions will also be studied for
development of90 Sr ->90 Y generator.

Table 1 Distribution coefficient [ml/g] of85 Sr on various adsorbent at different pH.

pH ->
Exchanger
AI2O3 basic
Silica gel
SnO2

SnO2
(hydrous).
MnO2

Cellulose
Charcoal
HZO
TIM

1

-
-
-
-

<1
4
4
2
<1

2

<1
<1
<1
2

16
4
3
2
5

4

1751
2
7
96

174
4
15
49
40

6

261
40
8
40

213
15
20
50
43

7

219
54
9
50

213
28
27
50
60

8

213
57
9
45

213
28
20
50
50

9

260
53
9
50

213
146
10
50
98

10

-
-
-
-

470
478
-
50
178

Future Tasks

(i) Measurement of distribution coefficients of Sr and Y on various ion exchangers,
(ii) Selection of best ion exchanger.
(iii) Studies relating to elution profile, Y-90 yield, Sr-90 breakthrough etc. will be

carried out.
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