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Radiopharmaceuticals based on °°Y are widely used in the treatment of malignant deseases.
In order to meet the requirements for their future application, a °°Sr/°°Y generator was devel-
oped and °Y eluted from this locally produced generator was used for the radiolabelling of
the DOTA-conjugated somatostatin analog [DOTA?,Tyr3] octreotate and the preparation of
[°°Y-DOTAY,Tyr?] octreotate (*°Y-DOTATATE) for peptide receptore radionuclide therapy.
908r/20Y generator was based on the electrochemical separation of °°Y from ?°Sr in a two-cy-
cle electrolysis procedure. Three electrode cells were used to perform both electrolyses. In
both cycles, working electrodes were kept on constant potential. The pH of the solution was
adjusted to 2.7 of the value before the electrolyses.

The radionuclidic purity of the °°Y solution was analysed by ITLC and extraction paper chro-
matography. The labelling of peptide (100 ug DOTATATE) with °°YCl; was performed at 95
°C for 30 minutes. Radiochemical purity was determined by HPLC and chromatographic
separation, using a solid SepPak C-18 column.

Results obtained confirmed the efficiency of our electrochemical separation technique and
quality control methods for °°Y. The achieved efficiency of the °Sr/?°Y generator above 96%
of the theoretical value represents a good basis for the further development of this generator.
The labelling of the DOTATATE with *°Y exhibited a high efficiency, too: there was less than

1% of 90Y3+in the *°Y-DOTATATE.
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INTRODUCTION

Radionuclide therapy has been known for a long
time. The potentials of internal target radiotherapy
have also been acknowledged for more than sixty
years, but the use of some novel radionuclides and
radiopharmaceuticals in the treatment of solid cancer
has rapidly increased over the past years.

Radionuclides with short physical half-lives,
in the range from a few hours to a few days, could be
useful in radionuclide therapy. Recently, Yt-
trium-90 (°°Y) has attracted a lot of attention as a
promising therapeutic radioisotope [1].°°Y has well
known favourable features: a half-life (64.1 hour),
consistent with the rate of antibody accumulation in
tumours and no accompanying gamma ray radia-
tionin its decay. Betarays have an intermediate en-
ergy 0f 0.9367 MeV(f ..« =2.28 MeV) and a stable
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daughter (°°Zr). The major advantage of the use of
20Y in solid tumours is the considerable path length
of its f~ particles (195 = 5.9 mm) in tissues.

0Y could be generated by B~ decay of *°Sr (T, =
= 28.8 years) with which it exists in a secular radioac-
tive equilibrium. A scheme ofthe breakthrough is pre-
sented as

gg gr—f(0.54MeV) 93°Y B~ (2.28MeV) Zg Zr(stable)
2874y 64.41 (1)

Because of its long half-life, °°Sr could be used
for an indefinite time, but this is also a serious limita-
tion for the development of an adequate *°Sr/ *°Y gen-
erator system, as the production of long-lived wastes
requires careful handling and storage. This is the prob-
lem that the use of such generators poses before nu-
clear medicine departments. Since °°Sr is a highly
toxic radionuclide, it is essential that °°Sr should be
handled in a well-established, controlled laboratory,
by trained personnel.
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For the separation of °°Y from *’Sr, several sepa-
ration techniques have been reported, such as: adsorp-
tion, solvent extraction, precipitation, electrochemical
separation, and ion exchange [2-11]. The separation of
Y from ?°Sr by adsorption chromatography on the
column is not convenient because of the degradation
of the column matrix. Other techniques, like the sepa-
ration of carrier-free Y-90 from Sr-90 by cation ex-
change [12] or ion exchange [13] solvent extraction,
chromatographic separation by the Eichrom-treated
column [14], the extraction paper chromatography
(EPC) technique [15-17] or with liquid membranes
[18, 19], could be useful for obtaining *°Y, but they
gave more or less specific radioactivity, lower
radionuclidic purity, as well as a higher quantity of
long-lived wastes.

The electrochemical method was suggested for
the separation of pure 8°Y from 8°Sr and the production
of 8Y, an attractive radioisotope for positron emission
tomography (PET) [20-23]. Successful electrochemi-
cal separations of *°Y from *°Sr were presented by
Venkatesh et al, as well as by Chukravarty et al, [14,
24].

The cost-effective availability of the *°Y from a
generator system makes it very attractive. As impor-
tant is the fact that °’Y can easily bond to many che-
late molecules, which is the basis of its use in
radionuclide therapy. So, *°Y-labelled compounds,
such as peptides, antibodies, microspheres, citrate and
phosphates, were developed as a new class of
radiotherapeutic agents. Some of these agents were
developed at the Vinca Institute [25-29].

The treatment with radiolabelled somatostatin an-
alogues was introduced in the 1990s, as a promising
therapy for patients with inoperable or metastatic
gastroentero-pancreatric  neuroendocrine  tumours
(GEP-NET) [30]. A majority of GEPNET exhibit
abundant levels of the somatostatin receptor which can
be visualized in patients by the use of the radiolabelled
somatostatin  analogue,  !!'In-diethylenetriamine
pentaacetic acid (DTPA)-octreotide [31]. There is a lot
of data in literature for the labelled peptide-based
radiopharmaceuticals based on various radionuclides:
such as, ?™Tc, '''In, for imaging, or °°Y, '"7Lu therapy
[32-42].

Y, as a 3--emitting radionuclide with high activ-
ities, has proved to be a suitable radioisotope for label-
ling modified somatostatin analogues, [DOTA® Tyr’]
octreotide  (°Y-DOTATOC) and [DOTA® Tyr’]
octreotate (*°Y-DOTATATE). Thus, *°Y-DOTATOC
and “’Y-DOTATATE were the next generation of
radiolabelled compounds of the peptide receptor
radionuclide therapy (PRRT) therapy to be developed
[43-45].

Considerable interest concerning the use of
therapeutic radiopharmaceuticals exists in Serbia. On
the other hand, *Y is an expensive radioisotope, re-
quiring import on a large scale because of the decay

loss, making it inconvenient for everyday medical ap-
plication in the impoverished healthcare system of
Serbia. Therefore, a *’Sr/°’Y generator system, based
on the electrochemical separation technique and pro-
cedures for determining the radiochemical and
radionuclide impurity, were developed [46]. Its use in
the centralized radiopharmacy at the Vinca Institute
was established.

EXPERIMENTAL

Materials

Radioactive sources *°Sr as strontium nitrate,
90Sr(NO;) in equilibrium with °°Y in 1 M HNO,, with
a specific activity of 2.70 GBg/mg Sr, radioactive con-
centration of 9.240 GBg/cm?, as well as carrier-free
Y Cl, in a 0.05 M HCl solution, radioactive concen-
tration 89.590 GBg/cm?, were obtained from the Insti-
tute of Atomic Energy, Radioisotope Centre, Polatom,
Poland.

[DOTA-Tyr3] octreotate (DOTATATE) in
lyophilised form was provided from the Institute of
Atomic Energy, Radioisotope Centre Polatom, Poland.

[DOTA-Tyr3] octreotate TFA-salt of a purity
>95 % was provided by Pi Chem (Graz, Austria). All
other reagents and solvents were supplied from com-
mercial sources.

The potentiostat unit, Potentiostat/Galvanostat/
ZRA, Series G 750, was composed of licensed software
FC 350 (Gamry Instruments Inc., Warminster, Penn.,
USA).

The equipment for the electrochemical separa-
tion was completed with an electrolysis cell made by
the Faculty of Technology and Metallurgy, University
of Belgrade. A three-electrode system was housed in
quartz cells fitted with an acrylic cap. Two electrodes,
an anode and a cathode, with a surface of 2 cm?, were
high-purity platinum plats electrodes made by the In-
stitute for Mining and Metallurgy, Bor, Serbia. As a
reference electrode, saturated calomel electrode
(SCE), (Gamry Instruments, Inc.), in a referent cell,
connected by Lugin’s capillary with an electrochemi-
cal cell, wasused. High-purity argon gas was provided
from a local supplier.

The radioactivity of *°Sr and *°Y was measured
in an ionisation chamber (Capintec CRC-15 Beta
Counting Calibrator, Ramsey, N. J., USA) which con-
tains a calibration factor. For calibrating the °Y dose
secondary calibration source of *°Sr, a (radioactive
solution ampoule N° BW/21/10/R5-0.1, with an activ-
ity of 368.3 + 9.6 kBq/Lg, dated December 15,
2010), was used. A low level of activity was measured
in the Nal(TI) scintillation counter (Wallace Comp.
Gamma Counter, LKB, Finland) by measuring the
Bremmstrahlung radiations of *°Sr and *°Y.
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The HPLC analysis of the “’Y-DOTATATE was
performed wusing the High Pressure Liquid
Chromatograph, Hewlett Packard 1050 S/N (Palo Alto,
Cal.,, USA), with an UV and gamma flow detector
(Raytest Austria GmbH, Langenzersdorf, Austria), with
aRP C18 column (250 mm x 4.6 mm). Chromatographic
separation was done by SepPak C-18 column (Waters,
Milford, Mass., USA), activated by 95% C,H;OH.

Preparation of the *’Sr-""Y generator

908r-2Y electrochemical generator was based
on the electrolysis of a mixture of *°Sr and °°Y in ni-
trate form. The electrolysis was performed in a quartz
cell with a of volume 100 cm? charged with 0.2 ml of
%0Sr (NO,) in 1 M HNO, (~1.85 GBq), while the elec-
trolyte of the total volume of 50 ml amounted to 0.003
M HNO;. The pH value was adjusted prior to the elec-
trolysis with 3% ammonia to 2.7 £ 0.2. Before the elec-
trolysis, argon was bubbled for 15 minutes, passing
through a glass tube which was dipped into the elec-
trolysis solution and platinum electrodes were acti-
vated in 3 M HNO;.

The three-electrode system was housed in quartz
cells fitted with an acrylic cap. The working and auxil-
iary electrode, sealed in a glass holder, were fully im-
mersed in the solution, facing each other. They were
maintained at a very low distance and the reference
electrode (SCE) was kept very close to the cathode,
without touching it.

Electrochemical separation of Y

The electrolysis was performed in a two-step
procedure . During the first electrolysis, *°Y was sepa-
rated from *Sr by selective electrodepositing of *°Y
on the platinum cathode. This was achieved by apply-
ing a fixed potential on the cathode of —2.5 V with re-
spect to SCE. High-purity argon gas was continuously
passed through the solution to vent gases like H,, and
the solution continuously mixed by a magnetic stirrer.
The first electrolysis lasted 90 minutes. At the end of
the selective electrodepositing of °°Y, the electrodes
with the acrylic cap were removed from the quartz cell,
without switching off the power supply. Then the
power supply was switched off, the cathode plate re-
moved from the acrylic cap and washed with 10 ml of
acetone. After that, the cathode was transferred to the
second quartz cell.

During the second electrolysis, the so cold “puri-
fication step”, *°Y was removed from the platinum
electrode. In this step, the cathode from the first elec-
trolysis containing *°Y was used as an anode, but a
new platinum electrode was used as a cathode. The
electrods were fully immersed in the solution, in a
similar new electrolytic cell filled with fresh 0.0003 M
NaNOj; and pH adjusted to 2.7 £ 0.2. This step of the

electrolysis took 45 minutes and was performed as a
galvanostatic electrolysis, at a fixed potential of —2.5
V on the cathode with respect to SCE. Argon was con-
tinuously passed through the solution. In this electrol-
ysis, 2°Y was transferred from the first platinum elec-
trode to the fresh platinum electrode (cathode) and
then deposited on it. After the electrodepositing of
20y, the cathode was taken out without switching off
the current and washed with 10 ml acetone and then
dissolved by dipping it in a small volume of 0.5 M
HC], so as to obtain **YCl, suitable for labelling.

In the initial experiments, *°Sr in equilibrium with
Y with relatively low activity (~1.85 GBq) was used.

Quality control of *’Y

The radionuclidic purity of the *°Y solution was
analysed by paper and ITLC chromatography. Chro-
matography paper Whatman N° 1 (18 cm x 2 ¢cm) and
ITLC SGsstrips (14 cm x 1 cm) of normal saline (0.9%
NacCl) were used.

In order to determine the radionuclidic purity of the
Y solution, the so called “BARC technique” was used
[36,37]. This method is a combination of solvent extrac-
tion and paper chromatography (extraction paper chro-
matography — EPC). Whatman N° 1 (18 cm x 2 cm) pa-
per chromatography strips impregnated with 2-ethyl
hexyl, and 2-ethyl hexyl phosphonic acid (KSM-17) at
the point of spotting were used. Upon development with
normal saline, *°Sr moves to the solvent front, leaving
Y completely chelated and retained at the point of spot-
ting. The activity at the solvent front was estimated by
cutting the chromatograms in 1 cm pieces and by mea-
suring the radioactivity in a Nal(T]) scintillation counter.
Radionuclidic purity was calculated as a percentage of
the total spotted activity.

Preparation and quality
control of *’Y-DOTATATE

Preparation of DOTATATE and its
labelling with *"Y

The solution of the DOTATATE was prepared under
aseptic conditions, by dissolving the [DOTA-Tyr3]
octreotate in ascorbic acid solution pH = 4.5. 0.5 ml
aliquots, dispensed in glass vials and freeze-dried for 24
hours. Thus, samples with 100 ug DOTATATE and 50 mg
ascorbic acid were obtained as lyophilised powder in a vac-
uum.

The reconstitution of the freeze-dried DOTATATE
was done in the same manner for both the DOTATATE
obtained from Polatom, Poland, and the one prepared at
the Vinca Institute by adding 0.5 ml aliquots of sterile
normal saline into the vials with the DOTATATE and
mixing.

The DOTATATE developed at the Vinca Insti-
tute was labelled by adding 37 MBq of *°YCI, only
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for research purposes. The *°Y-labelling of the peptide
was performed at 95 °C, for 30 minutes. The heating
and shaking was done in a temperature-controlled
heating bath. After 30 minutes, the vial was cooled for
1-2 minutes in cold water to room temperature and
acetic acid (50 mg/ml, pH 4.5) as a stabilizer added.
The final volume was adjusted up to 3 ml.

DOTATATE (Polatom) was labelled with
1.85-5.55 GBq of *°YCl. The content of the vial was
quantitatively transferred to a vial with °YCl;. The la-
belling procedure was the same as for the samples pre-
pared in our Laboratory. These samples of
OY-DOTATATE (18.5-37.0 MBq/1 ug DOTATATE)
were prepared for the treatment of patients.

The sterility of the labelled compound was ob-
tained by working under aseptic conditions and with
sterilized equipment with additional filtration by 0.22
pm filters (Millipore).

Quality control of ’Y-DOTATATE

The radiochemical purity (RCP) of the *°Y-la-
belled DOTATATE was determined by HPLC and
solid phase separation using SepPak C-18 mini col-
umns (cartridges).

HPLC

A sample of the “°Y-DOTATATE was obtained
by dissolving **Y-DOTATATE (5 pl) in a mixture of
500 ul 0.4 M sodium acetate (pH 4.5) and 1 mg/ml
diethylen triamino pentaacetic acid (DTPA). The
HPLC analyses of the *°Y-DOTATATE sample was
performed by use of two solvents: 0.1% trifluoroacetic
acid (TFA) in water (solvent A) and acetonitrile (sol-
vent B), by the gradient elution technique: 0-5 minutes
95% B; 5-10 minutes: from 95%-0% B; 10-15 minutes
0% B; from 15-20 minutes: from 0% to 95% B; 20-25
minutes: 85% B. The flow rate was 0.7 ml/minutes.
UV was detected at 254 nm and radioactivity by radio-
metric detection.

Solid phase SepPak separation

A SepPak C-18 mini column was activated with
5 ml of 95% ethanol (C,Hs;OH) and then washed with
10-15 ml of normal saline (0.9% NaCl). A sample of
the “*Y-DOTATATE (10-20 pl) dissolved in 500 pl of
normal saline was loaded onto the column and then
washed out with 5 ml of normal saline (fraction A with
90Y3%). This step was followed by the washing out of
the column with 5 ml 0f95% C,H;OH (fraction B with
OY-DOTATATE).

RCP was calculated as the percentage of fraction
B activity, according to the equation

B

B[%] = m ()

RESULTS AND DISCUSSION

Electrochemical separation of
Y and its quality control

%S1/%Y generator was based on the electro-
chemical separation of *°Y, according to the method of
Chacravatry et al. [24]. In this generator, the differ-
ence between the electrochemical potentials of Y3*
and Sr** was explored so as to achieve a clean and
quick separation of °°Y from the parent radionuclide,
%0Sr. The electrolysis was carried out in an electrolysis
quartz cell,” as apotentiostatical electrolysis with a po-
tential of —2.500 V £ 0.055 with respect to SCE. Dur-
ing the first electrolysis, the current was increased
from 730 mA to 745 mA as the electrolysis neared the
end. The electrolytic potential at the platinum cathode
was stable during the electrolysis, but could not be
maintained at — 2.50 V over the duration of the elec-
trolysis. It fell to — 2.39 V, still within the allowed
limit of <(+0.2)% plus 5 mV, in a constant voltage
mode for an used potentiostatic unit. The pH was ad-
justed at 2.7 £ 0.2.

(b)

Figure 1. Equipment for electrochemical separation,
Laboratory for Radioisotopes, Vin¢a Institute (a); with
electrochemical cell (b)



Dj. Petrovié, et al.: Electrochemical Separation of 90-Yttrium in the ...

264 Nuclear Technology & Radiation Protection: Year 2012, Vol. 27, No. 3, pp. 260-268

The second electrolysis was accomplished at a
stable potential at the platinum cathode — 2.50 V dur-
ing the electrolysis, at a constant current of 100 mA.
The warming of the solution during the electrolysis
was remarkable, so that the cooling of the electrolysis
cell was necessary. A separation of the H, gas was
also detected, therefore the stirring during the process
seems to be unnecessary. These conditions had to en-
sure the deposition yield above 90%. There was a need
to convert Y into a form applicable to medicine
therapy.

Y exists in secular equilibrium with its parent
isotope strontium-90 (*°Sc) a product of fission reac-
tion. There were many impurities which had to be re-
moved, including pure °Y. Radioactive *°Sr as
90Sr(NO;), in equilibrium with *°Y in 1 M HNO;, ob-
tained from Polatom, Poland, was of high
radionuclidic purity (>99.5%), as well as of high
radiochemical purity, so we expected *°Y obtained by
the electrochemical separation method from the
908r/°0Y generator to be of high radiochemical purity.

%0Sr breakthrough is a major problem often en-
countered with the ?°Sr/*°Y generator. Because *’Sr is
abone seeker, the upper limit of **Sr in the °’Y solution
for human use is 74 kBq (2 mCi) [24]. In order to pro-
vide data concerning *°Sr contamination, the develop-
ment of methods for the determination of chemical
and radionuclide impurity was necessary.

The quality of the said separation was investi-
gated by measuring the radioactivity of the **Y-solu-
tion over the course of time, following the half-life of
90Y. The decrease was followed for 31 daysi.e,a~11.6
half-life of *°Y. The absence of deviation in the lower
part of the curve in fig. 2 confirmed the absence of
%0Qr. In the figure presented, the y-axis was given as
the logarithm of obtained values.

The radionuclidic purity of the °°Y solution was
analysed by paper and ITLC chromatography. Chroma-
tography paper Whatman N° 1 (18 cm x 2 cm) and
ITLC SG strips (14 cm x 1 cm) and 0.9% saline solution
were used for the analyses. During the chromatogra-

Activity in log CPM

[«]
0 5 10 15 20 25 30 35 40
Time [day]

Figure 2. Radioactive decay pattern of 'Y prepared by
the electrochemical separation method (>11 half lives)

phy, ?°Sr moved with the solvent front, while *°Y stayed
at the origin. As the mixture of *°Sr and *’Y was at low
activity, at the megabecquerel level, the activity at the
solvent front was estimated by use of dose calibrator
(Capintec CRC 15R, USA) which contains a calibration
factor and then compared with the total spotted activity.
In addition, the activity of the solution was tested and
measured for a month. Comparative results of the
radiochemical purity of *°Y before and after electroly-
sis, obtained by paper chromatography, were given in
fig. 3(a) and fig. 3(b). The solution of strontium and yt-
trium was in a balance, and its layout shown in fig. 3(a)
where two peaks were visible. The absence of a peak at
10 cm representing strontium fig. 3(b) indicates that
the separation of yttrium from strontium by electro-
chemical separation was successful.

In order to determine the radionuclidic purity of
the °°Y solution, a combination of solvent extraction
and paper chromatography (extraction paper chroma-
tography EPC — “BARC technique”) was also used in
our experiments. This method was suggested as a sen-
sitive and accurate analytical technique for the estima-
tion of the purity of °°Y [13]. The EPC pattern of *°Y
obtained upon development with normal saline was

95
Strontium/Yttrium in equlibria
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Figure 3. (a) Strontium/Yttrium in equilibrium,
and (b) Yttrium after electrolyses
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presented in fig. 4. %°Sr moved to the solvent
frontleaving *°Y completely chelated and retained at
the point of spotting. Radionuclidic purity was calcu-
lated as a percentage of the total spotted activity, esti-
mated by measuring radioactivity in a dose calibrator.
These results have shown that a very low level of *°Sr,
not more than 0.2%, was found for 5 repeated electrol-
ysis procedures.

1000000

10000

100

Activity [cpm]

1
0.0 1.0
Rf

Figure 4. Extraction paper chromatography results
(EPC) of *°Y from the *’Sr/’"Y electrochemical generator

Preparation and quality
control of "Y-DOTATATE

Fifty-nine labellings of the commercially avail-
able DOTATATE with *°YCL, (Polatom, Poland) done
over the last five years were observed. Radiochemical
purity results of the “°Y-DOTATATE (RCP) obtained
by solid phase SepPak separation have shown that in the
fifty-three labelled batches prepared and labelled ac-
cording to procedure, only 49.0% of the batches were
on RCP over 99.0%, 73.6% had RCP higher than 98%,
84.9% had RCP higher than 95.0%, while 15.1% of all
prepared batches had more than 10% of Y3".

A part of the RCP results, along with the content
of chemical impurities of *°Y in pg/ml (Cu, Ni, As, Pb,
Fe, Zn), were presented in tab. 1. Because of the insuf-
ficient quality control of the results for all of the used
batches of °°Y, RCP results for only 33 labelled sam-
ples were presented. As can be seen from tab. 1, the
content of metals analysed by the ICP OES spectrom-
etry method on the day of their production was
within the limits declared by the manufacturer (Cu, Ni,
As <pug/ml, Pb<5.0 pg/ml, Fe, Zn (<10.0 pg/ml). As
we have used **YCl, four days after the date of pro-
duction and quality control, the content of the element
could increase. Quality control results for
9Y-DOTATATE were in accordance with the content
of listed metals in yttrium chloride: the higher the con-
tent of metals, especially Pb, Fe, and Zn, the higher the
percentage of free Y3* in DOTATATE samples la-
belled with *°YCl,. As more than 15% of the prepared
batches contained over 10% of Y>7, it was obvious
that the influence of the listed metals was high.

For patient application, we have used the batches
on RCP over 98%, without any purification. For these
samples of the “°Y-DOTATATE, there was (0.79 +
+0.58)% of °Y>"in the *°Y-DOTATATE (mean + stan-
dard deviation SD), determined by solid phase SepPak
separation.

In the same way, the quality control of the batches
of DOTATATE developed in our Laboratory and la-
belled with °°Y by the *°Sr/*’Y generator (Vin¢a Insti-
tute), was done 15 minutes after the preparation and re-
peated after 24 hours. The results of the HPLC analyses
were presented in fig. 5. Radiochromatograms have
shown that the prepared samples of the *°Y-DOTATATE
(Ry=12.532 — 12.822) were of high radiochemical pu-
rity, higher than 99% 15 minutes after preparation and
higher than 96%, 24 hours after preparation, again with-
out a stabiliser, confirming the stability of the labelled
compound.
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Figure 5. HPLC radiochromatograms for *’Y-DOTATATE
(Vinca Institute); (a) 15 minutes and (b) 24 hours after
radiolabelling

CONCLUSIONS

First results of the use of the **Sr/*’Y generator
have confirmed the feasibility of a practical applica-
tion of the electrochemical separation procedure. This
seems a superior and low-cost technique for a perma-
nent supply of *°Y suitable for therapeutic application.

90Sr in equilibrium with *°Y with a relatively low
activity (~1.85 GBq) was used for these experiments.
The efficiency of the *°Sr/*°Y generator was above
96% of the theoretical value and represents a good ba-
sis for further development of the *°St/*’Y generator.
These results were also a confirmation that we have
successfully completed the equipment of the *°Sr/*°Y
electrochemical generator and established a viable
electrochemical separation technique.

A procedure for preparing the DOTATATE and
its labelling with *°Y was developed, too. The first la-
belling results of DOTATATE with home-made *°Y
have shown high radiochemical purity, possibly con-
firming the good quality of °°Y obtained from the
%08r/°0Y generator.
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Table 1. Influence of chemical impurities on labeling yield of *’Y-DOTATATE

Batch | Radioactivity | RCP Cu Ni As Pb Fe Zn
No. [GBq] [%] | [<1.0 pg/ml] | [<1.0 pg/ml] | [<1.0 pg/ml] | [<5.0 pg/ml] | [<10.0 pg/ml] | [<10.0 pg/ml]
1/09 3.70 0.71 <0.3 <0.4 <1.0 <0.7 <0.8 =8.5
2/09 5.55 0.11 <0.6 <0.6 <0.5 <3.9 =1.1 =5.6
4/10 3.70 1.52 <1.0 <0.2 <0.7 <1.3 <22 <2.5
5/10 3.70 0.29 <0.2 <0.4 <0.8 <0.9 <0.5 <0.3
6/10 5.55 1.10 <0.1 <0.5 <0.8 <0.6 <0.3 <1.0
9/10 3.70 0.51 <0.1 <0.5 <0.9 0.4 <0.3 <1.8
11/10 4.00 1.07 <0.3 <0.2 <0.9 <1.5 <0.2 <0.3
12/10 5.55 0.24 <0.3 <0.6 <1.0 <0.8 <0.2 <0.2
13/10 5.55 3.50 <0.3 <0.3 <1.0 <0.8 <0.1 <0.3
14/10 5.55 1.96 <0.2 <0.3 <0.9 <1.9 =1.0 =8.3
15/10 3.70 0.08 <0.5 <0.2 <0.8 <1.3 <0.2 <3.6
16/10 5.55 24.16 <0.1 <0.2 <1.0 <22 <0.1 <0.7
17/10 5.55 2.40 <0.3 <0.4 <1.0 <0.5 <0.4 <1.3
1/11 3.70 0.84 <0.4 <0.3 <0.4 <2.0 <2.6 <0.2
2/11 5.55 0.44 <0.4 <0.4 <1.0 <0.4 <0.5 <0.1
3/11 5.55 36.30 <1.0 <0.4 <1.0 <2.4 =2.1 =8.6
4/11 2.75 26.75 =0.3 <0.8 <0.8 =4.5 =5.6 =94
5/11 5.55 17.4 <0.2 <0.6 <0.9 <2.1 <0.6 <4.8
6/11 5.55 2.02 <0.2 <0.2 <1.0 <0.6 <0.1 <0.1
711 1.85 0.12 <0.4 <0.7 <1.0 <1.5 <0.3 <0.1
8/11 5.55 0.22 <0.5 <0.5 <1.0 <2.7 <0.6 <6.7
9/11 3.70 1.6 <0.4 <0.4 <0.8 <1.1 <0.7 <2.6
10/11 5.55 0.11 <0.2 <0.9 <0.5 <0.4 <4.1 <0.2
11/11 5.55 458 <0.5 <0.3 <1.0 <1.9 <22 <0.1
12/11 5.55 0.81 <0.1 <1.0 <0.8 <0.5 <1.0 <0.4
14/11 5.55 10.47 <0.4 <1.0 <1.0 <3.7 <0.3 <0.4
15/11 2.75 125 <0.4 <1.0 <1.0 <3.7 <0.3 <0.4
16/11 5.55 0.12 <0.4 <0.6 <1.0 <1.9 <0.2 <0.4
17/11 3.70 15.47 <0.1 <0.5 <0.4 <0.7 <0.3 <0.3
18/11 2.75 1.1 <0.1 <0.5 <0.4 <0.7 <0.3 <0.3
19/11 5.55 0.98 <0.4 <0.5 <1.0 <2.3 <0.4 <0.1

20/11 5.55 15.74 <0.5 <0.6 <1.0 <1.7 <0.2 <0.1

21/11 2.75 14.02 <0.3 <0.7 <1.0 <4.9 <0.9 <0.8

Our future plans involve the setting up of ade-
quate facilities for handling higher activities and for
standardizing procedures for the production and qual-
ity control of °Y. Our next step will be the establish-
ment of protocols for the use of Y in the labelling of
the DOTATATE and other ligands, as well as the task of
providing the nuclear medicine community of Serbia
with efficient radiopharmaceuticals for radionuclide
therapy in the treatment of cancer diseases.
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Hophe XK. IETPOBUR, Hagexpa C. HUKOJIWh,
Hparana T. CTAHKOBWH, [Iusaa . bOKWh

EJEKTPOXEMMJCKA CEITAPALIMJA UTPUJYMA-90 Y
EJEKTPOXEMUJCKOM 2S1/Y TEHEPATOPY U IbETOBO
KOPUIINKREILE 3A PAINOOBENEXABAIBE JOTA-KOILYTOBAHOT
COMATOCTATUHCKOT AHAJIOTA [DOTAY, Tyr3] OCTREOTATE

Pagnodapmaneyrunu 6asupanu Ha *’Y ce cBe BHIIlE KOPUCTE Y TPETMAHY MAJUTHEX O00JbEHA.
Ha 61 ce u3uiwIo y cycpet Oynyhum norpe6ama, passujeH je *'Sr/'Y renepartop. [loousenn Y enyart je
kopumiheH 3a paaunoolenexaBarme aHanora komyropanor DOTA comatocratuna [DOTAY, Tyr?]
octreotate u npunpemamse [*’Y-DOTA, Tyr’] octreotate (*°Y-DOTATATE), nenTuiHuM penentopuma y
pamuonyknuHoj Tepanuju. *°Sr/*'Y renepatop je 6asupan Ha enekTpoxemujckoMm ofiBajary VY on *Sry
ABOCTEMNEeHOo] enekTponn3n. CucreM ca TpU eJeKTpojie je KopulrheH 3a obe ejekTpoimie. Y CBaKoj
€JIEKTPOJIN3U MOTECHIUjall paHE eJIEKTPOJE je OfpsKaBaH KOHCTAHTHUM, TOK je pH BpegHOCT pacTBOpa
Ouna nopenieHa Ha 2,7.

Pauonykimana uncroha pacteopa Y je ananmsmpana noMohy MHCTaHT TaHKOCIIOjHE M IATIMPHE
xpomarorpacumje. [lentun (100 ng DOTATATE) je ob6enexkasan 30 mmayTa Ha 95 °C. Pagmoxemmjcka
yncroha je ogpebena nomohy HPLC u xpomarorpadcekum pasasajambeM kopuctehu uspery SepPak C-18
KOJIOHY.

[obuBeHn pe3ynataTté NOTBPHyjy €(UKACHOCT KaKO €JEKTPOXEMHUJCKOT OfiBajama, TaKO |
MeToqy 3a KoHTpony kBanutera Y. ITocturnyra epukacuoct °Sr/’Y renepartopa on 96% Teopujcke
BpEIHOCTH je o0pa ocHoBa 3a Oyayhu passoj osor renepatopa. OGenexasame DOTATATE ca 'Y je
Takohe 6UI0 BUCOKO e(hMKAacHO jep je 6uio Mame off 1% cinoGoguor Y>* y pacTBOpy HaKOH 06eneKaBamba
NY-DOTATATE.

Kmyune peuw: paduonykauona itepaiiuja, Y, “°Sr/*°Y zenepaitiop, paouoobeaexcasarve,
NY-NIOTATATE



