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2.4.1. Introduction

Our study referred mainly to the comparative evaluation of two different methods, one direct
and the other indirect, for the labelling of MoAbs with "Tcm. With the direct method, disulphide
bridges were cleaved by the use of 2-mercaptoethanol (2-ME), as reductant, while with the indirect
method, the antibody was coupled to 2-iminothiolane (2-IM). The latter reacts with the amine groups
of the protein's lysine molecules, thus creating free thiol groups, capable of binding reduced "Tcm. In
both cases a preformed intermediate chelate was used for the "Tcm exchange. The "Tcm labelled
species were analyzed by Instant Thin Layer Chromatography (ITLC), High Performance Liquid
Chromatography (HPLC), and Polyacrylamide Gel Electrophoresis (PAGE). We investigated the
influence of the labelling systems on MoAbs' integrity, as well as the ability of the labelled species to
tag on human cancer cells. The biodistribution of the labelled derivatives was comparatively evaluated
in normal male Swiss mice and the stability of labelling was measured by cysteine challenge. The in
vitro stability was comparatively studied at different temperatures and by incubation with human
serum for 24 h.

2.4.2. Materials and methods

The Monoclonal Antibody, ior-CEA-1 raised against Carcinoembryonic Antigen was produced
by the "Centro de Immunologia Molecular", La Habana, Cuba. The antigen, was obtained from
Scripps Lab. Human Immunoglobulin (Sandoglobuline), was a Sandoz product. All other reagents
were purchased from commercial sources and were of analytical grade.

2.4.2.1. Radiolabelling

Mercaptoethanol reduction

The antibodies, when necessary, were concentrated by ultrafiltration (Centricon, Amicon, MA)
to a final concentration of 10 mg/mL in 0.2 M phosphate buffered saline (PBS), pH7.4, and reduced
by reaction with (2-ME), at a molar ratio of 1000:1. The reaction mixture was incubated at room
temperature for 30 min and then was purified on a 2 x 6 cm G50 Sephadex column, by eluting with
cold, nitrogen purged PBS. One mL fractions were collected and their optical density was measured in
a UV/VIS spectrophotometer at 280 nm. The fractions containing the antibody were pooled together,
divided in one mg aliquots and frozen.

Technetium-99m labelling was performed by radionuclide exchange with a preformed
Technetium kit. Two diverse commercial kits, prepared in our Institute, were used comparatively as
follows: 40 iiL of a methylene diphosphonate kit, containing 30 \ig of MDP and 1.44 fig stannous
chloride were added to one mL of the reduced antibody in PBS (1.0 mg), followed by 37 to 370 MBq
of Tc-99m-pertechnetate. The mixture was left at room temperature for 15 min. 100 \£L of a
Glucoheptonate kit, containing 2.0 mg glucoheptonate (GH) and 2.0 \ig stannous chloride, were added
to 1.0 mg of the reduced antibody, followed by the addition of pertechnetate as above. The mixture
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was left at room temperature for 15 min. For the reduction of Biomira MoAb, at the ratio 1000:1, a
reaction time of 45 min was found necessary.

2-lminothiolane coupling

To a solution of 150 îL of an anti CEA solution (7.0 mg/mL in 0.2M phosphate buffer,
(pH7.4) a volume of 10 fiL of a 0.07 M solution of 2-IM in 1 mL triethanolamine, pH8.0, was added
(molar ratio 100:1, MoAb to 2-IM). The mixture was incubated for 10 min, for the coupling of 2-IM
with the protein and the product was used for labelling without further purification. 100 fiL of a
Glucoheptonate kit, prepared as described above, was added, followed by "Tcm-pertechnetate. The
preparation was left at room temperature for 30 min.

2.4.2.2. Radiochemical quality control

The labelling efficiency and the in vitro stability were measured by Instant Thin Layer
Chromatography (TTLC) and Size Exclusion High Performance Liquid Chromatography, (HPLC).
ITLC was performed on Silica Gel strips, (Gelman USA), using as mobile phases: (a) methanol: 10%
ammonium acetate solution 1:1, (v/v), (b) acetone, followed by a second run of sodium chloride and
(c) methylethylketone, followed by a second run of 5% glycine. In systems b and c, between the two
runs, the strips were air-dried.

HPLC (Waters Ass. USA), comprised of a UV detector and a radioactivity detector. The
column used was a TSK-Gel G-2000SW, 7.8 mm (I.D.) x 30 cm. A volume of 10 fiL of the labelled
solution was injected into the column and eluted with a mixture of phosphate buffer, sodium sulphate
and sodium azide, at pH6.7. The column eluent was monitored by UV detector at 280 ran and then by
sodium iodide scintillation detector. Both were connected to a computer for data storage and
processing. The flow rate was 1.0 mL/min and the operating pressure was in the range of 400 psi.

2.4.2.3. Polyacrylamide gel electrophoresis (PAGE), applied to ior-CEA-1

The radiolabelled species were analysed on polyacrylamide gels, in the presence of SDS, on a
mini gel electrophoresis apparatus. Mini gel plates were 8 x 10 cm in size and 0.5 mm thick,
consisted of 7.5% acrylamide, 0.2% bis-acrylamide, 0.1% TEMED, 34 mM sucrose, 2.0 mM
EDTA, 0.15% SDS in 0.38 M Tris-HCl, pH8.8, and were polymerized with 0.05% ammonium
persulphate (APS). Stacking gels, consisted of 3.2% acrylamide, 0.085% bis-acrylamide, 0.27%
TEMED, 2.0 mM EDTA, 0.15% SDS in 0.125 M Tris-HCl, pH6.8, and were polymerized with
0.13% APS. After lyophilization, samples were taken in a sample buffer consisting of 2.0% SDS, 0.3
M sucrose, 0.025% bromophenol blue in 50 mM Tris-HCl, pH7.6. The concentration of both "Tcm

labelled and "cold" antibody was 1.0 mg/1.5 mL in PBS. Aliquots of the above solutions were TCA
precipitated and freeze-dried, prior to the running. In all cases 20 n% of each sample were loaded on
to the gel. The electrode buffer was 25 mM Tris-HCl, 0.19 M glycine, pH7.6, containing 2.0% SDS.
Electrophoresis was run with constant voltage of 150 V for 80 to 100 min. After the end of each run
gels were stained with coomasie brilliant blue R-250.

2.4.2.4. lmmunoreactivity test

The immunoreactivity of ior-CEA, labelled with "Tcm, after structural modification by 2-ME
reduction or 2-IM coupling was tested by radioimmunoassay, using a method previously described.
Briefly, 96-well microtiter plates (Costar, UK) were coated with 200 ^L of a 1.25 jig/mL CEA
solution in PBS, and left overnight at room temperature. The plates were rinsed with PBS/Tween 20
(0.05%) and incubated with 200 fiL of a 1.0% HSA at 37°C for one h. They were then washed with
PBS/Tween 20 and the samples containing the "Tcm labelled antibody were added at a concentration
of 1.0 fi$/mL, followed by 1:2 serial dilutions (final volume 200 fiL). The radiolabelled antibodies
were also incubated with 0.25 /ig/mL "cold" antibody for competitive purposes. The plates were
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incubated at 37°C for one h, washed with PBS/Tween 20 and the radioactivity of each well was
measured in a gamma counter.

2.4.2.5. Cell binding assay for ior-CEA

All cell binding assays were performed with the cell line Colo 205, which produces
carcino-embryonic antigen. These cells were grown in 75 sq cm flasks as monolayers in RPMI
medium 1640, supplemented with 10%, heat inactivated, fetal bovine serum, at 37°C and 5% carbon
dioxide. Subculturing was effected after trypsinization with 0.25% Trypsin in EBSS at a split ratio of
1:3 every 2-3 days. Single cell suspensions were obtained from trypsinized cell layers by pipetting in
fresh medium and the cell suspensions for the binding assays were centrifuged. The residue was
washed twice with PBS and then resuspended in PBS, containing 1.0% BSA. Cells were used for the
binding assays immediately after harvesting.

The assays were performed by incubation in Eppendorf tubes, while shaking, at room
temperature for two hours. The labelled antibody solution was diluted in 2% BSA in PBS plus 0.02%
sodium azide. Diluted antibody (100 juL) was aliquoted in duplicate in Eppendorf tubes and 100 fiL of
an appropriate cell dilution were added. An 100 fiL aliquot of each preparation was also counted to
determine total antibody concentration. For Lineweaver-Burk analysis [19, 20] a fixed concentration
of the antibody (150 ng) was incubated with varying numbers of target cells (105-107 cells/incubation),
while for Scatchard analysis [21, 22] varying dilutions of antibody (50 fig/200 fih to 50 mg/200 y.V)
were incubated with a fixed number of cells (105 cells/incubation). After incubation, the target cells
were washed with PBS four times by centrifugation and the residue was counted for radioactivity.

2.4.2.6. Stability studies

The in vitro stability of the radiolabelled antibodies was studied at different temperatures and by
incubation with human serum. Thus, samples of the "Tcm-labelled antibodies were stored at room
temperature and at 4°C. Free pertechnetate contents was calculated for both labelling systems 6 and 24
h later by ITLC and HPLC under the conditions previously mentioned. Serum stability was
determined by incubation of the radioactive solutions with fresh human sera at 37°C for 24 h.
Additionally, the cysteine challenge test was performed by incubation of the labelled species for one
hour at 37°C, under agitation in the presence of cysteine, at a cysteine to labelled MoAb ratio ranging
from 10 to 500.

2.4.2.7. Kit formulation

For both anti-CEA antibody and hlgG instant kits, based on the 2-ME reduction system, were
formulated as follows: To a solution of 20.0 mg of the 2-ME reduced protein in 10 mL of 0.2 M PBS,
a solution of a reconstituted MDP kit, containing 0.6 mg MDP and 2.9 /̂ g stannous chloride in
0.8 mL saline was added followed by a sugar solution as stabilizer. Up to now a series of sugars
(dextrose, mannitol, saccharose) have been tried. The final volume was brought to 80 mL with water
for injection. The solution was distributed in twenty vials, 4.0 mL each and lyophilized at -4°C for
48 h.

2.4.2.8. Radiochemistry of the "Tcf '-labelled derivatives

We have focused our attention on the radiochemical impurities, which can be formed during
MoAbs labelling. Although in the labelling procedures their percentage remained very low, ranging
from 1.0 to 3.0, we tried to isolate and identify these by-products, in order to avoid their formation,
which if increased, might interfere in tumour imaging. Thus, we have experimentally reproduced in
higher yield and studied the by-products formed by the labelling systems. For the "Tcm-anti CEA
formation we have applied the methods already reported for the radio metal exchange using two
commercial formulated preparations, MDP and GH kits. In order to identify the impurities formed by
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the two labelling systems, we have tried to apply extreme experimental conditions, which result to the
production of these by-products.

2.4.2.9. Mercaptoethanol reduction

In order to investigate the influence of 2-ME presence on the protein structure and on the final
labelling yield we have performed the following experiments: (a) incubation of the intact antibody
with 2-ME from 1 to 24 h, (b) study the influence of an excess of 2-ME on the intermediate
Tc-99m-MDP chelate and (c) study the influence of the 2-ME on the intermediate Tc-99m-GH
chelate.

2.4.2.10. 2-Iminothiolane coupling

In this method we have investigated respectively: (a) incubation of the intact antibody solution
with 2-IM from 1 to 24 h, (b) purification of the antibody solution with 2-IM from 1 to 24 h and (c)
labelling by the use of MDP as "Tcm exchange ligand.

2.4.2.11. Animal studies

Comparative biodistribution of the "Tcm labelled antibodies and of the "Tcm labelled byproducts
were performed in normal Swiss mice. A quantity of 0.2 mL of the labelled solution was injected in
the tail vein. The animals were sacrificed, 4 h p.i. by anesthesia and the principal organs, as well as
blood and muscle samples, were removed, weighed and counted in a gamma scintillation counter. The
percent dose per gram of tissue was calculated and compared to a standard.

2.4.3. Results

For both labelling methods, ITLC indicated a labelling efficiency ranging from 96 to 98%.
With the 10% ammonium acetate/methanol (1:1) system "Tcm-antibodies had a Rf of 0.0, while the
R*s for "Tcm-pertechnetate and the exchange ligands were 1.0 and 0.9 respectively. In the other two
chromatographic systems, in the case of 2-ME reduction a single radiolabelled species was obtained,
which migrated with the solvent front of the second solvent. This may be due to denaturation of the
protein, on the stationary phase, under the influence of the organic solvent. In the case of the 2-IM
coupling two radiolabelled species were also observed, one of which remained at the origin and
another, which also moved with the solvent front of the second solvent. We assume that, in this case,
no additional denaturation was observed than that caused by the coupling agent since the percentage of
each labelled species is in full agreement with the figures obtained by HPLC studies. As these double
runnings are laborious in obtaining representative results, we have based our studies mainly on HPLC
and PAGE findings.

HPLC resulted to a recovery of the radioactivity applied on the column greater than 90% and
confirmed the ITLC findings. The respective patterns are presented in Fig. 1. The 2-ME reduction
(Fig. la) gave one main peak, with a retention time of 6.0-6.5 min. The 2-IM coupling (Fig. lb)
resulted in two peaks, one corresponding to the protein (Rf 6.5) and another smaller peak, with a
lower retention time (Rf 5.6), corresponding to some higher molecular weight specie. These
components were revealed by both UV and radioactivity detectors. The HPLC findings were identical
for all three antibodies studied.

SDS-PAGE results are presented in PIC. 1. As it can be observed, both methods led to partial
modification of structure. However, while 2-ME reduction resulted in a limited formation of both
lower and higher molecular weight species, 2-IM coupling caused disruption of the heavy chain and
partial fragmentation of the antibody. Comparison with the molecular weight markers indicated the
formation of a dimer. These results are in good agreement with the HPLC findings, which also
indicated formation of two labelled species for the 2-IM coupling.
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7. Comparative SDS-polyacrylamide gel electrophoresis (PAGE)

Fig. 2 shows that the monoclonal antibody labelled by both systems retained its
immunoreactivity. Nevertheless, the 2-IM coupling (Fig. 2b) led to a species with slightly different
immunoreactivity as compared to 2-ME reduction (Fig. 2a). This is shown by the degree of
competition with the cold antibody and by the absolute counts measured taking into account that the
same antibody concentration was used.

Scatchard and Lineweaver-Burk analysis on the cancer cell binding showed a higher tagging in
the case of 2-ME reduction of ior-CEA-1, as indicated in Fig. 3. Both labelling systems resulted in an
in vitro stable labelled derivatives, when stored at 4°C. Storage at room temperature showed an
approximately 15% liberation of pertechnetate, quite similar for the two methods applied. Serum
stability studies indicated that for both antibodies, ior-CEA-1 and hlgG radioactivity bound to the
protein two h after incubation was 85-90%. Cysteine challenge experiments for ior-CEA-1 indicated
differences in stability between the labelled species obtained by the two methods. It can be observed
from Fig. 4 that 2-ME reduction resulted in a more stable Tc-99m labelled derivative. Similar
experiments for hlgG demonstrated a lower stability. Thus, 20% of transchelation was observed for a
molar ratio of cysteine to antibody of 50. For the same molar ratio the transchelation for ior-CEA-1
was found to be about 10%.
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FIG. 1. HPLC Patterns of'99Tc"l-ior-CEA. I. (a) Preparation by 2-mercapto-ethanol reduction;
(b) Preparation by 2- iminothiolane coupling.
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FIG. 2. Immunoreactivity of the 99Tcm-ior-CEA-l, as measured by direct radioimmunoassay.
(a) Preparation by 2-mercapto-ethanol reduction; (b) Preparation by 2-iminothiolane coupling.
The results are expressed in cpm of the radiolabelled ior-CEA-I bound to the antigen and of the
binding of radiolabelled ior-CEA-I in competition with "cold" ior-CEA-I.
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With regard to the by-products, usually formed by the labelling systems applied, we have
obtained the following results.

2.4.3.1. 2-Mercaptoethanol reduction

(a) When MDP was used for the reduced "Tcm exchange, traces of 2-ME present in the reaction
mixture led to the formation of a "Tc^helate, formed among MDP, 2-ME and reduced "Tcm, with a
retention time of 15.85 (Figs 5 and 6). (b) Prolonged incubation of ior-CEA-1 with 2-ME resulted to
an extended formation of low molecular weight species (Fig. 7). (c) When GH was used as
intermediate "Tcm chelator any similar impurity was not obtained (Fig. 8).

2.4.3.2. 2-Iminothiolane coupling

(a) Prolonged incubation of anti-CEA with 2-IM resulted to a more extended formation of
higher molecular weight species (Fig. 9). (b) Purification of the MoAb from the excess of the cou-
pling agent before the addition of the exchange ligand and pertechnetate did not alter the
radiochemical and radiobiological results, (c) The labelling of ior-CEA-1 by this method, using MDP
as exchange ligand did not lead to the formation of any intermediate "Tcm-labelled by-product
(Fig. 10).

2.4.3.3. Animal studies

The comparative mice biodistribution studies of the labelled anti-CEA, as well as of the
by-products formed by the labelling systems are presented in Table I. They indicate a different in vivo
pattern in the case of 2-IM in which a dimer is formed. The last presented faster blood and
Hepatobilliary clearance, while renal elimination remained practically unchanged. The respective
biodistribution pattern of the by-product formed by the 2-ME reduction method showed very fast
blood clearance and practically total urinary excretion. Biodistribution of hlgG kit ("Tcm-
Flegmon/Demoscan) was evaluated before and after lyophilization in normal mice. Results were
practically identical and are presented in Table II. Biomira "Tcm-MoAb 170 was also studied in
normal mice by intravenous injection. Results are presented in Table III.

TABLE I. BIODISTRIBUTION IN NORMAL MICE

Organ % Dose per gm, 4hp . i .

"Tcm-anti CEA ^"-Impuri t ies
ME Reduction IM Coupling

Monomer Monomer & Dimer

Blood 18.99 ± 1.41 18.34 ± 0.93 14.74 ± 0.59 1.52 ± 0.95
Liver 5.10 ± 1.07 5.12 ± 0.44 8.99 ± 1.31 4.61 ± 0.80
Kidneys 5.54 ± 0.57 6.80 ± 0.80 8.79 ± 1.30 12.11 ± 1.01
Intest. 2.69 ± 0.33 2.51 ± 0.36 2.68 ± 0.28 4.89 ±1 .17
Stomach 1.07 + 0.20 2.06 ± 0.64 1.03 ± 0.45 1.44+1.18
Urine* 8.95 ± 1.26 12.53 ± 2.02 8.14 + 2.30 70.21 ±13.90

Each value is the average of 5 animals.
* Data expressed as % dose per organ.
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FIG. 6. Quantitative by-product preparation using excess of 2-mercapto-ethanol with MDP in
the presence of reduced technetium (HPLC pattern).
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FIG. 7. Low molecular weight species formed by prolonged incubation of ior-CEA-1 with
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intermediate technetium chelator (HPLCpattern).
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FIG. 9. HPLC Pattern of prolonged incubation ofior-CEA-1 with 2-iminothiolane.
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TABLE II. "Tcm-FLEGMON: BIODISTRBUTION IN NORMAL MICE

Organ

Blood
Liver
Kidneys
Intestines
Stomach
Lungs
Urine *

Before

10.45
3.93

19.34
3.86
1.95
3.27

26.21

% Dose per gm,
lyophilization

+ 1.79
±0.49
± 2.08
± 0.81
± 0.76
± 1.08
± 3.90

4hp.i .
After lyophilization

11.28 ±
3.11 +

15.96 +
2.32 ±
1.53 ±
3.17 +

16.59 ±

1.02
0.48
1.31
0.29
0.32
0.71
0.64

Each value is the average of 5 animals.
* Data expressed as % dose per organ.

TABLE III. "Tcm-MoAb 170: BIODISTRBUTION IN NORMAL MICE

Organ % Dose per gm, 4 h p.i.

Blood 24.41 ± 2.55
Liver 12.14 ± 2.04
Kidneys 15.14 ± 2.72
Intestines 6.32 ± 0.35
Stomach 3.81 ± 1.03
Urine * 14.76 ± 4.35

Each value is the average of 5 animals.
* Data expressed as % dose per organ.

2.4.3.4. Clinical evaluation of human immunoglobulin

For clinical use, each hlgG kit based on the 2-ME reduction system was reconstituted with 1.0-
2.0 mL of pertechnetate. A dose of 555-1110 MBq was administered intravenously to each of twenty
one patients, checked for endometriosis or tumours of the genitary system. Scanning was performed
two to six h p.i. and twenty four h later. Planar, anterior images were obtained at the region of the
pelvis. ROIs were estimated in the area of lesion as well as in nearby areas for comparison
(background counting). Images were evaluated independently by two nuclear physicians. Findings
were considered as positive when the ratio of the radioactivity in the lesion site to the adjacent normal
tissues was greater than 1.5. Most representative results on the biodistribution of the
radiopharmaceutical were obtained four h after the intravenous injection. Large vessels, heart, liver
and spleen were delineated due to high blood pool activity. Kidneys were also visualized because of
renal elimination of the radiopharmaceutical. Scintigraphic findings of patient imaging were compared
to the results of other techniques and to the surgical findings as well. Thus, ten cases out of twenty
one were considered as positive by scintigraphy, with a ratio of lesion to normal tissue greater than
1.5. Six of them indicated the existence of ovarian cancer, confirmed by surgery. Among the other
four positive cases, post operative biopsy showed that one of them was a molar pregnancy, another
was a fibroma, a third one a multicystic ovarian lesion and the last one was proved to be a cervix
cancer with nearby metastases. The other eleven cases were considered as negative. In nine of them,
ovarian cysts have been detected post-operatively, one was a vulvar neoplasia without metastasis,
while for the last one a cystic endometrioma of the ovary was detected. Our studies indicated that this
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radiopharmaceutical can be applied, not only for the scintigraphic localization of inflammation and/or
infection foci, as referred to in literature, but also for the scintigraphic detection of several malignant
and/or benign tumours of the female genital system. The exact trapping mechanism, by which the
radiopharmaceutical is concentrated in tumours, remains to be clarified. We assume that the
mechanism of tumour uptake is the same with that which permits the localization in inflammations,
the inflammatory component being the determining factor in tumour uptake as well. The fact that
ovarian neoplasms and some benign tumours, as fibromas, have inflammatory reactions, supports the
hypothesis of the activation of particular cells, such as macrophages, lymphocytes, etc. These cells
may be responsible for inflammatory and immunological responses as well. It is well established that
macrophages are activated in inflammatory and tumour processes. Correlation of scintigraphic
findings to the classification and determination of cell subpopulations, e.g. from tissue sections
obtained from ovaries or uterus, will be the next topic of our studies.

2.4.4. Discussion

We comparatively evaluated two labelling methods for the preparation of "Tcm-ior-CEA-l,
"Tcm-hIgG and "Tcm-MoAb 170. The parameters which were taken into consideration in our inves-
tigation were: (1) the overall yield in pure labelled species, (2) the simplicity, the reproducibility and
the cost of the method applied, (3) the immunoreactivity of the labelled derivatives and their ability to
tag on human cancer cells and (4) the stability of the radioactive species obtained.

Our chromatographic results indicated that both 2-ME reduction and 2-IM coupling had an
overall high labelling yield since practically no free pertechnetate was present in the final prepa-
rations. However, the comparative study by PAGE showed a partial modification of the protein
structure leading to a limited formation of higher and lower molecular weight species in the case of
2-ME reduction, while in the case of 2-IM coupling a dimer was formed. The later could also be
observed in the HPLC profile and increased upto 20% under the experimental conditions applied.

Both methods resulted in immunoreactive labelled derivatives. Immunoreactivity was found
slightly higher in the case of 2-IM coupling, while the ability to tag on human cancer cells was greater
for the 2-ME reduction system. However, in the evaluation of the two labelling systems these
differences can not be considered significant. Additionally, both yielded stable derivatives. On the
other hand, by cysteine challenge, differences in stability were found for "Tcm-labelled ior-CEA-1.
The 2-ME reduction led to a more stable species in the presence of cysteine. The latter method always
yields single radiolabelled species, regardless of the experimental conditions and of the age of the
MoAb.

Our studies referring to the by-products and the radiochemical impurities formed during the
labelling of MoAbs, indicated that, although both labelling systems had an overall high labelling yield
and resulted to immunoreactive labelled derivatives, they created by-products, which if not kept in
very low yield may influence the biodistribution of the radiolabelled antibodies. For the 2-ME
reduction system a "Tcm-labelled complex may be formed between the reducing agent and the
intermediate exchange ligand, when MDP is used, while GH does not lead to a similar by-product.
For the 2-IM coupling system, of greater importance is the formation of higher molecular weight
species caused by polymerization of the protein. In both systems the intermediate exchange ligand and
the reaction time play an important role on the formation of by-products and impurities. From the
chelators studied, GH seems preferable since it does not create impurities.

2.4.5. Conclusions

Our detailed study on the labelling of MoAbs with 99Tcm indicates that the two comparatively
studied methods resulted in high labelling yield. However, although the derivatives obtained by the
two methods looked identical, ITLC, HPLC and PAGE revealed modification of the protein. The
modification observed was greater in the case of 2-IM coupling and it was found to influence the
biodistribution pattern as well.
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We conclude that the method of labelling of MoAbs should be carefully selected and evaluated
not only by ITLC but also by HPLC and PAGE, before starting clinical application. A strict labelling
protocol should be developed and followed in order to minimize the effect on the protein.

Clinical evaluation of "Tcm-hIgG showed that this radiopharmaceutical may be useful not only
in inflammation and infection foci localization but also in benign and malignant tumour detection.
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