
Journal of Labelled Compounds and Radiophannaceuticals-Vol. XXurV, No. 4 

99m-TECHNETIUM LABELLING OF A TUMOR ASSOCIATED MURINE 

MONOCLONAL ANTIBODY FOR IMMUNOSCINTIGRAPHIC STUDIES I N  MAN 

Spyridon C.  A rch imandr i t i s l ' ,  J u l i a  Malami ts i2 ,  E l i a s  Belkasl , 

Alexandra D.  Varvarigou' , Kyr iakos Cotsy fak is l  , Gregory 

Sivolapenko3, John Zorzos4, Demosthenes V .  Skarlos5 and 

Charalambos Proukakis2.  

1 .  NCSR "Demokritos", Aghia Paraskevi A t t i k i s ,  Greece. 

2 .  "Hippocrate ion"  General Hosp i ta l ,  Athens, Greece. 

3 .  "Encephalos" Diagnost ics  and Therapeutics I n s t i t u t e ,  Athens, 

Greece. 

4 .  "Tzanion" General Hosp i ta l ,  Pireaus, Greece. 

5 .  "Aghi i Anargyr i "  Cancer Hosp i ta l ,  A t t i k i  , Greece. 

SUMMARY 

The present study r e f e r s  t o  the  prepara t ion  o f  a 99m-Technetium 

l a b e l l e d  murine monoclonal ant ibody f o r  c l i n i c a l  app l i ca t i on .  The 

monoclorla ant ibody was incubated w i t h  a 20 fo ld  molar excess of 

2-iminoth olane. The f r e e  t h i o l  groups created,  were capable o f  

b ind ing  reduced technetium. Labe l l i ng  took p lace through an 

exchange reac t i on  w i t h  99m-Technetium-Glucoheptonate. The l a b e l l i n g  

cond i t i ons  were s tud ied  ex tens i ve l y .  Diverse chromatographic 

methods (ITLC, HPLC) were developed i n  order  t o  study the  
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radiochemical behaviour o f  t h e  l a b e l l e d  ant ibody and evaluate the  

l a b e l l i n g  e f f i c i e n c y  and the  i n  v i t r o  s t a b i l i t y .  Resul ts  on the  

l a b e l l i n g  technique and on the  q u a l i t y  c o n t r o l  methods are 

presented, as we l l  as p re l im ina ry  immunoscint igraphic data. 

Key words; 2-iminothio7ane, technetium-99m, monoclona7 an t ibod ies .  

immunoscint igraphy, cancer. 

INTRODUCTION 

Technetium-99m ( 9 9 n T c )  l a b e l l e d  monoclonal an t ibod ies  (MoAbs) are 

inc reas ing ly  becoming va luable t o o l s  i n  c l i n i c a l  d iagnosis ,  

although they have been in t roduced t o  t h e  Nuclear Medicine p r a c t i c e  

ra the r  recen t l y  (1 ,2 ) .  Technetium l a b e l l i n g  i s  usua l l y  performed 

e i t h e r  by d i r e c t  b ind ing  o f  t he  radiometal t o  the  eminoacid s ide  

chains o f  t he  p r o t e i n  - d i r e c t  l a b e l l i n g  methods (3,4,5) -or  by 

conjugat ing t h e  ant ibody t o  a s y n t h e t i c  che la to r ,  capable t o  

complexing the  rad ionuc l i de  - b i f u n c t i o n a l  che la te  approach ( 6 , 7 ) .  

Although the two l a b e l l i n g  systems have been s tud ied  ex tens i ve l y  by 

several research groups and many d e t a i l s  regard ing t h e i r  advantages 

and disadvantages are known, few pub l i ca t i ons  r e f e r  t o  the  

radiochemical behaviour o f  t he  complexes formed between technetium 

and the  MoAbs. I n  the  present  work we inves t i ga ted  

the  9 9 m T c - l a b e l l i n g  o f  HMFG1, an ep i the l i um s p e c i f i c ,  tumour 

associated mouse monoclonal ant ibody (8). The Tc-99m l a b e l l i n g  

system which we have app l i ed  was based on the  mod i f i ca t i on  o f  the  

s t r u c t u r e  o f  the  p r o t e i n  by the  use o f  2-irninothiolane ( 9 , 1 0 1 .  The 

l a t t e r  reacted w i t h  the  amine groups o f  the  l y s i n e  molecules o f  t he  

pro 

o f  

ant 

o f  

ser 

e i n ;  thus f r e e  t h i o l  groups were in t roduced,  avo id ing  cleavage 

the  p r o t e i n i c  d i su lph ide  br idge.  Incubat ion  o f  t he  mod i f ied  

body w i t h  a preformed weak technetium che la te  l e d  t o  exchange 

the  rad ionuc l ide  from the  t r a n s f e r  l i g a n d  t o  t h e  p r o t e i n .  A 

es o f  d i f f e r e n t  chromatographic systems was developed i n  order  
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to study the labelling efficiency and to evaluate the in vitro 

stability o f  the 99~Tc-complex. The immunoreactivity was also 

determined by immunoenzymatic and immunoassay techniques. Results 

labelling technique and on the quality control methods 

to the gs.Tc-HMFG1 are presented. Immunoscintigraphic and 

one patient with Transitional Cell Carcinoma of the 

who received the radiolabelled conjugate intra- 

agnostic purposes, are also reported. 

MATERIALS AND METHODS. 

Monoc 1 ona 1 Ant i body 

HMFGl i s  a mouse monoclonal IgGl which recognizes a tumor 

associated mucin, expressed on the cell-surface of most epithelial 

carcinomas ( 8 ) .  The MoAb was kindly provided to us in sterile and 

free of viruses and pyrogens form by Unipath Limited ( U . K . ) .  

Rad i o  1 abe 1 1 ing 

A 20fold excess of a 0.07 M solution of 2-irninothiolane in 

triethanolamine (3.5~10-4 mmol), was added to a solution of the 

MoAb in 0.1 M Phosphate Buffer, pH=7.4 (1.0 mg of protein, 

7.0x10-6mmol). Following a reduction time, which ranged between 15 

min and 24 hrs, 0.1 ml of a Glucoheptonate kit (N.C.S.R."Demokri- 

tos") containing 2.04~10-Jmmol Glucoheptonate and 0.53x10-7rnmol 

SnClz was added, followed by NagSmTc04 (N.C.S.R."Demokritos). 

The preparation was left at room temperature for a period ranging 

from one to five hours. It was then passed through a Sephadex G 5 0  

column (Pharmacia, Sweden), which was eluted with Phosphate Buffer 

Saline 0.1M, pH=6.8 purged with nitrogen. One ml fractions were 

collected and counted. One peak, corresponding to the radiolabelled 

MoAb, was obtained. 
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Radiochemical Qua1 i t y  Control 

The determinat ion o f  t he  l a b e l l i n g  e f f i c i e n c y  and the  i n  v i t r o  

s t a b i l i t y  o f  t he  99mTc-labelled MoAb HMFG1 was examined by 

I n s t a n t  Thin Layer Chromatography (Gelman ITLC-SG USA) and by High 

Performance L i q u i d  Chromatography (HPLC Waters Ass., U S A ) .  

The systems used f o r  ana lys i s  were as fo l l ows :  

A .  I T L Chromatography. 

S i l i c a  g e l  s t r i p s  ( S G ,  Gelman Chem. Co.) were used as s ta t i ona ry  

phase, wh i l e  the  f o l l o w i n g  so lvent  systems were app l ied  as mobile 

phases : 

System 1 .  Methanol:lO% ammonium aceta te  1 : l  ( V / V )  

System 2 .  F i r s t  run: -Solvent 

-Deve 1 op 

Second run:  -Solvent 

-Deve 1 op 

System 3.  F i r s t  run: -Solvent 

-Deve 1 op 

Second run:  -Solvent 

-Develop 

acetone 

ng d is tance:  20 c m  

Sodium c h l o r i d e  

ng d is tance:  10 cm 

methylethy 

ng d is tance 

Aqueous so 

ng d is tance 

I n  the  double runs the  f i r s t  run l a s t e d  f o r  

ketone (MEK) 

20 cm 

u t i o n  o f  5% g l yc ine  

10 cm 

about 15 min and the 

second f o r  3 min, wh i l e  between the  two runs,  the  s t r i p s  were 

a i r - d r i e d  f o r  3 min. 

B .  H P L Chromatography. 

A Waters Ass. USA, model 6000A pump, l i n k e d  t o  a U6K i n j e c t o r  was 

used f o r  the  HPL Chromatography. Three d i f f e r e n t  s i z e  exc lus ion  

columns were used i n  the present  study namely: 

a .  p-Bondage1 E-125 ,  3.9mm ( I . D . )  x 30cm, Waters Ass.,  USA 

b .  p-Bondage1 E-500,  3.9mm ( I . D . )  x 30cm, Waters Ass., USA and 

c .  TSK-Gel G-2000SW, 7.8mm ( I . D . )  x 30cm, TosoHaas, USA. 

A volume o f  10 pL o f  the  prepara t ion  was i n j e c t e d  on to  the  column 

and e l u t e d  w i t h  a mobile phase conta in ing  a mix tu re  o f  phosphate 

buf fer ,  sodium s u l f a t e  and sodium az ide (as  s t a b i l i z e r ) ,  a t  pH 6 . 7 .  
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The column e luent  was connected t o  a U.V.  de tec tor  (de tec t i on  

wavelenth 240 nm) and then t o  a standard sodium iod ide  

s c i n t i l l a t i o n  de tec tor  (Harshaw, H o l l . )  connected t o  a c h a r t  

recorder  (Houston I n s t r . ,  USA). The f l ow  r a t e  was 1 mL/min and the  

opera t ing  pressures were i n  the  range o f  1100-1300 p s i .  

In vitro stability studies. 

S t a b i l i t y  s tud ies  o f  the  l a b e l l e d  MoAb were performed a t  2 ,  4, 1 2 ,  

and 24 hours, a t  both 4 0 C  and room temperature. 

Immunoreactivity 

Fol lowing  mod i f i ca t i on  by 2- iminoth io lane,  t he  immunoreactivi ty o f  

the  HMFGl was tes ted  us ing  an ELISA technique. The p u r i f i e d  

ant igen,  a pept ide,  was k i n d l y  prov ided by D r .  J. Taylor-Papadimi- 

t r i o u  from I C R F ,  London, U.K.  The pept ide  was d iso lved i n  water a t  

a concent ra t ion  o f  0.2 ng/ml and was p la ted  o u t  i n  a 96  w e l l  p l a t e  

(Costar ,  U . K . )  a t  a volume o f  2 5  c l l /we l l .  The p l a t e  was l e f t  t o  dry  

ou t  a t  37 O C  overn igh t .  I t  was then incubated a t  room temperature 

f o r  60  min w i t h  PBS, con ta in ing  0.05% Tween 20 (Sigma, U .K . ) .  The 

mod i f ied  t e s t  antibody was added a t  a concent ra t ion  o f  lpg /we l l  and 

compared t o  an equ iva len t  amount o f  t he  o r i g i n a l  unmodif ied 

ant ibody.  A l l  MoAb prepara t ions  were d i l u t e d  1 : 2  down t o  0.006 

pg/we l l .  Fo l low ing  a 60 min incubat ion,  a t  room temperature, t he  

p l a t e  was washed w i t h  PBS/Tween 20 and incubated w i t h  r a b b i t  

antimouse immunoglobuline perox idase- l inked,  a t  1:500 d i l u t i o n ,  a t  

room temperature. S i x t y  minutes l a t e r  the  p l a t e  was washed w i t h  

PBS/Tween 2 0  and the  ortho-phenyl-diamine subs t ra te  (Sigma, U.K.) 

was added. The absorbance o f  each w e l l  was measured a t  450 nm us ing  

a mic rop la te  photometer (Anthos, A u s t r i a ) .  Fo l lowing the  a d d i t i o n  

of technetium, the  immunoreactivi ty o f  t he  r a d i o l a b e l l e d  HMFGl was 

measured by a d i r e c t  R I A  technique. A 96  we l l  p l a t e  was prepared as 

above. The p l a t e  was incubated w i t h  3 pg/wel l  o f  99mTc- labe l l ed  
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HMFGl fo l lowed by 1 : 2  d i l u t i o n ,  w i t h  and w i thout  3 vg/wel l  of 

" co ld "  HMFG1. S i x t y  minutes l a t e r  t he  p l a t e  was washed w i t h  

PBS/Tween 20, each w e l l  was c u t  ou t  and the  r a d i o a c t i v i t y  was 

counted a t  a y-counter (Cobra 5 0 0 2 ,  Packard, USA). 

B i o d i s t r i b u t i o n  s t u d i e s  i n  animals 

The b i o d i s t r i b u t i o n  p a t t e r n  o f  t h e  S@m?c-HMFGl, was s tud ied  i n  

normal male Swiss mice, f o l l o w i n g  i . v .  i n j e c t i o n  o f  the  

r a d i o l a b e l l e d  compound i n  the  t a i l  ve in .  Animals were s a c r i f i c e d  by  

e ther  anesthesia, and the  main organs were removed, weighed and 

counted i n  a y - s c i n t i l l a t i o n  counter (Packard USA, Minaxi 5000) .  

The percent dose per  gram was ca l cu la ted ,  a t  var ious  t ime i n t e r v a l s  

post  i n j e c t i o n ,  i n  comparison t o  a standard. 

admin i s t ra t i on  t h e  p a t  

o f  HMFGl was i n j e c t e d ,  

a h a l f  hours pos t  admin 

(SPECT) was performed 

The data were reconst ructed by f i l t e r e d  back p r o j e c t i o n ,  

a t tenua t ion  co r rec t i on .  Twenty hours pos t  admin i s t ra t  

p a t i e n t  underwent cystoscopy and t ransu re th ra l  resec t i on  

Immunoscint igraphic study. 

I n  one p a t i e n t  w i t h  TCC o f  t he  b ladder ,  @erTc-HMFG1 was administe- 

red  i n t r a v e s i c a l l y  f o r  d iagnos t i c  purposes. P r i o r  t o  the  

e n t ' s  w r i t t e n  consent was obta ined.  One mg 

r a d i o l a b e l l e d  w i t h  3 m C i  of e9mTc. One and 

s t r a t i o n ,  immunoscintigraphy o f  t he  bladder 

on a r o t a t i n g  y-Camera (Siemens, O r b i t e r ) .  

w i thout  

on the  

o f  the  

tumor. Biopsy specimen were taken from the  tumor, as we l l  as from 

macroscopical ly appearing normal t i s s u e  and were weighed and 

counted i n  a w e l l  t ype  y-counter be fore  the  h i s t o l o g i c a l  

examination. Blood samples were taken a t  1 ,  4 ,  and 20 hours post  

i n t r a v e s i c a l  admin i s t ra t i on  and were a l s o  counted i n  a y-counter 

(Packard USA, Minaxi 5000).  Cumulative u r i n a r y  exc re t i on  a t  2 0  

hours was estimated on the  bas is  o f  u r i n a r y  c o l l e c t i o n .  
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RESULTS 

Radiolabel 7 ing 

The chromatographic systems, app l ied ,  i nd i ca ted  a h igh  l a b e l l i n g  

y i e l d .  I t  was found, however, t h a t  t he  sequence by which the  

reagents were added, t h e i r  volume, as w e l l  as, t he  r e a c t i o n  t ime 

f o r  t h e  m o d i f i c a t i o n  o f  t he  antibody, were impor tant  t o  the  f i n a l  

y i e l d .  Thus, i t  was found t h a t  10 min incubat ion  w i t h  20 f o l d  

excess o f  2- iminoth io lane and 30 min incubat ion  w i t h  sgmTc are 

the opt imal  cond i t i ons .  The f i n a l  volume should no t  exceed 0 . 5  mL. 

Under the  above cond i t i ons  the  l a b e l l i n g  e f f i c i e n c y  ranges between 

9 2  and 98%. 

Radiochemical Qua1 i t y  Control 

By I T L C  ( F i g  1 . )  w i t h  the  mobile phase 1 ,  t he  l a b e l l e d  MoAb 

- FRONT ( 1 1 )  

SPOT - 

I 2 3 

- SPOT 

Figure  1 .  Autoradiography pa t te rns  o f  ITL Chromatographs obtained 

from ana lys i s  o f  l a b e l l e d  gBmTc-MoAb. 

remained a t  the  o r i g i n  as one spot , wh i l e  f r e e  per technetate moved 
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w i t h  t h e  s o l v e n t  f r o n t .  

The R f  values were: 

System 1 .  - R r  va lues:  0.00 ( s p o t )  SsmTc-MoAb 

0.90-1.00 ( s o l v e n t  f r o n t )  s s m T ~ 0 4 -  

With t h e  mob i le  phases 2 and 3, two r a d i o l a b e l l e d  species o f  ;he 

MoAb were revealed.  One o f  them remained a t  t h e  o r i g i n ,  w h i l e  the  

o ther  moved w i t h  t h e  s o l v e n t  f r o n t  o f  t h e  second s o l v e n t .  Free 

per techneta te  moved w i t h  t h e  f r o n t  o f  t h e  f i r s t  s o l v e n t .  

The corresponding R r  va lues on these systems a r e  as f o l l o w s :  

System 2 .  - R r  va lues:  0.00 ( s p o t )  99'Tc-MoAb 

0.90-1.00 ( s o l v e n t  f r o n t )  ggmTcO4- 

- R r  va lues:  0.00 ( s p o t )  9smTc-MoAb 

0.90-1.00 ( s o l v e n t  f r o n t )  sSRTc-MoAb (second 

spec i es ) 

System 3 .  - R r  va lues:  0.00 ( s p o t )  ssmTc-MoAb 

0.90-1.00 ( s o l v e n t  f r o n t )  s s m T ~ 0 4 -  

-Rr  values:  0.00 ( s p o t )  99mTc-MoAb 

0.90-1.00 ( s o l v e n t  f r o n t )  s9mTc-MoAb (second 

spec i es ) 

The r e s u l t s  o f  HPLC a n a l y s i s  i n  t h e  cases o f  p-Bondage1 columns, 

show t h a t  t h e  l a b e l l e d  MoAb appeared as one peak - under the 

a n a l y s i s  standards used - w i t h  a r e t e n t i o n  t ime f rom 4.0 min t o  4 .8  

m i n ,  w h i l e  f r e e  per techneta te  had a r e t e n t i o n  t ime o f  13.5 min. 

I n  t h e  case o f  t h e  TSK-Gel G 2000SW column two peaks appeared ( F i g .  

2 )  w i t h  r e t e n t i o n  t imes 5.2 and 6 .0  m i n .  The r e t e n t i o n  t i m e  o f  f r e e  

per techneta te  was 13.5 min. 

Stability Stud ies .  

99mTc-HMFG1 was found s t a b l e  f o r  24 hours p o s t  p r e p a r a t i o n  when 

s t o r e d  a t  4 O C ,  w h i l e  s to rage a t  room temperture a f t e r  2 hours 

r e s u l t e d  i n  a 10% conten t  o f  f r e e  per techneta te .  
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I I I 7 

0 . 0 0  0 . 5 0  1 .oo 1 .50 

x 101 ninutes 

Figure  2 .  HPLC p a t t e r n s  on UV (Upper) and radiometr ic (lower) 

detec tors .  
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Immunoreact i v i ty 

Figure  3 ,  shows the  b ind ing  capac i ty  o f  t h e  MoAb HMFG1, as measured 

by ELISA and expressed as absorbance a t  450 nm, be fore  and a f t e r  

r a d i o l a b e l l i n g  w i t h  99mTc. There i s  no s t a t i s t i c a l  d i f f e rence  

between t h e  two prepara t ions .  

2.0 

Ln 
0)  
P 
(d 
Y 

1.2 
1 .o 
0.8 
0.6 1 

- HMFGl - 99mTeHMFGl 

\\ 

q , ,  , I , ,  , 
0.0 

10 5 2.5 1.25 0.62 0.32 0. ld 0.08 

Antibody conc. (pg/mi) 

Figure  3 .  Immunorect 

9 9 Tc-Labe 

measured 

d i f f e r e n c e  

v i t y  o f  t he  un labe l l ed  (HMFGI) and the 

l e d  (99mTc-HMFG1 ) monoclonal ant ibodv as 

by E L I S A .  No s t a t i s t i c a l  s i g n i f i c a n t  

was found between the  two prepara t ions .  The 

r e s u l t s  are expressed as absorbance ( O . D . )  a t  495 nm. 

F igure  4 ,  shows the  b ind ing  capac i ty  o f  t he  99Tc- label led HMFGl 

expressed i n  cpm. Competit ion w i t h  an equimolar amount o f  " c o l d "  

HMFGl as measured by d i r e c t  R I A ,  r e s u l t e d  i n  approximately 50%-100% 

reduc t i on  o f  t h e  r a d i o l a b e l l e d  HMFG1 b ind ing .  

Biodistribution studies in animals 

The b i o d i s t r i b u t i o n  o f  t he  99mTc-HMFGlin normal mice a t  2 ,  4 and 

24h p . i .  i s  presented i n  Table 1. The r a d i o l a b e l l e d  ant ibody was 

r a p i d l y  excreted i n  the  u r i n e .  Study o f  t h e  k i n e t i c s  d i d  no t  show 
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800000 - Wa-Ie-aMFGl - OPI-I~-RMFG~+ 3pg1i~~oi 600000 

400000 

200000 

0 

a 

3 1.5 0.75 0.30 0.19 0.10 0.05 0.025 
Antibody COM. (pg) 

Figure 4 .  Immunorectivity of the 99mTc-Lpbelled HMFGl (ggmTc-HMFG1) 

monoclonal antibody as measured by direct radioimmuno- 

assay. The results are expressed in cpm of the antigen 

bound radiolabelled HMFG1 and of the radiolabelled HMFGl 

in competition with "cold" HMFGl. 

any specific localization at any organ or  tissue in healthy mice. 

The main labelled fraction collected from the HPLC showed a similar 

biodistribution pattern. 

Immunoscintigraphic and kinetic results i n  a patient with TCC o f  

the bladder 

Figure 5 ,  shows the results of tomographic imaging of the bladder 

at 90 m i n  post administration. The areas o f  involvement were easily 

distinguishable and corresponded to cystoscopic findings. Biopsy 

specimens from the tumor areas showed a papillary and partially 

solid bladder carcinoma of transitional epithelial type grade 11. 

No muscle infiltration was found in the biopsy specimen. Uptake 



334 

ORGAN/T IME 
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TABLE 1 .  % DOSE PER GRAM OF TISSUE* 

BLOOD 

LIVER 

K I D N E Y S  

STOMACH 

I N T E S T I N E S  

SPLEEN 

MUSCLE 

LUNGS 

2h 4h 

15.884 f 1.84 9.503 f 0.62 

8.573 f 1.63 5.238 f 0.34 

16.651 f 3.18 11.651 f 0.83 

3.667 2 1.10 1.439 f 0.44 

9 .800 f 1.40 4 .344 f 1.50 

1.978 f 0.89 1.591 t 0.22 

0 .813 2 0.15 0 .641 f 0.13 

5.546 f 0.79 4.198 f 0.39  

U R I N E * *  33.773 f 4 . 4 3  45.688 f 4.27 

* Each v a l u e  i s  t h e  average o f  f i v e  exper iments 

* * % DOSE/ORGAN 

24h 

1.481 f 0.10  

1.312 f 0 .08  

3 .152 f 0.42 

0 .172 f 0.04 

0.207 f 0 .01  

0.467 f 0 .07  

0.169 f 0 .04  

0 .680  f 0.09 

F i g u r e  5 .  Coronal  v iews o f  t h e  b ladder  taken  90 minutes a f t e r  

i n t r a v e s i c a l y  a d m i n i s t r a t i o n  o f  SSnTc-HMFG1. Tumor 

invo lvement  appear as areas o f  i nc reased  uptake.  
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values o f  the  monoclonal ant ibody by the  tumor ranged up t o  2.05 X 

o f  the  administered dose/kg o f  t i ssue .  Biopsy specimen from 

microscop ica l l y  and h i s t o l o g i c a l l y  confirmed normal u ro the l ium gave 

an uptake value o f  a t  most 0.4% o f  the  i n j e c t e d  dose/kg o f  t i s s u e .  

Blood samples showed p r a c t i c a l l y  no r a d i o a c t i v i t y  present i n  the  

c i r c u l a t i o n .  Cummulative u r i n a r y  exc re t i on  a t  20 hours d i d  no t  

exceed 6X, taken i n t o  cons idera t ion  t h a t  41% o f  the  administered 

dose was a l ready excreted w i t h  the  f i r s t  washing o f  the  bladder one 

hour a f t e r  t he  i n t r a v e s i c a l  admin i s t ra t i on .  

DISCUSSION AND CONCLUSIONS 

The MoAb HMFGl was mod i f ied  by t h e  use o f  2- iminoth io lane.  The 

min mum t ime requ i red  f o r  t he  mod i f i ca t i on  reac t i on  was found t o  be 

ten  minutes. Longer t ime i n t e r v a l s  n e i t h e r  improved the  f i n a l  

y i e  d, nor destroyed the  ant ibody.  The t h i o l  groups, thus 

in t roduced,  were capable o f  b ind ing  reduced technetium through an 

exchange reac t i on  w i t h  a preformed 9s.T~-Glucoheptonate complex. 

A t h i r t y -m inu tes  incubat ion  t ime was found s u f f i c i e n t  f o r  ob ta in ing  

a h igh  l a b e l l i n g  y i e l d  ( 9 5 % ) .  Best r e s u l t s  were obta ined when 

glucoheptonate and per technetate were added simultaneously t o  the  

mod i f ied  ant ibody.  

The monoclonal antibody re ta ined  i t s  immunoreactivi ty both a f t e r  

2- iminoth io lane m o d i f i c a t i o n  and technetium add i t i on ,  as shown by 

E L I S A  and R I A  (F igs  3,4). Qua l i t y  c o n t r o l  methods, (ITLC and HPLC), 

suggested the  ex is tence o f  two r a d i o l a b e l l e d  species, e a s i l y  

separable by both Thin Layer Chromatography and High Performance 

L i q u i d  Chromatography. The hypothesis t h a t  two r a d i o l a b e l l e d  

species o f  MoAb e x i s t ,  as i t  comes ou t  from the  ITLC r e s u l t s ,  i s  i n  

good agreement w i t h  the  r e s u l t s  o f  the  HPLC ana lys i s  w i t h  the  

TSK-Gel G 2000SW column. I n  the  l a t t e r  case two peaks were  

separated, w i t h  r e t e n t i o n  t imes ( R T )  5 . 6  and 6 . 2  min respec t i ve l y .  

Under these experimental cond i t ions ,  i n  which lower M . W .  species 
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have h igher  R T ,  t he  peak w i t h  RT=5.6  min probably represents a 

polymer form which can be considered i n s i g n i f i c a n t .  Glucoheptonate 

and f r e e  per technetate had h igher  r e t e n t i o n  t imes ( 1 1 . 6  and 1 3 . 5  

min r e s p e c t i v e l y ) ,  under t h e  same ana lys is  standards. Pre l im inary  

b iod s t r i b u t i o n  s tud ies  i n  normal mice showed t h a t  t he  two l a b e l l e d  

spec es presented s i m i l a r  i n  v i v o  behaviour. Fur ther  i n v e s t i g a t i o n  

on he format ion,  e q u i l i b r i u m  and b i o d i s t r i b u t i o n  o f  the two 

species i s  i n  progress. 

The immunoscintigraphy and k i n e t i c  data f o r  t h i s  study r e f e r r e d  t o  

j u s t  one p a t i e n t  w i t h  grade I 1  s u p e r f i c i a l  TCC.  Tumor l o c a l i z a t i o n  

was achieved w i t h  immunoscintigraphy performed 90 min post  

admin i s t ra t i on .  HMFGl  as we l l  as HMFG2 and A U A l  MoAbs have been 

used t o  moni tor  an t i gen ic  expression o f  T rans i t i ona l  Ce l l  

Carcinomas ( T C C )  o f  t he  bladder by immunohistochemical and 

immunocytological methods ( 1 1 , 1 2 ) .  Monoclonal ant ibody A U A l  

l a b e l l e d  w i t h  In-111 (13 )  and Iodine-131 (14 )  was administered 

i n t r a v e s i c a i l y  i n  p a t i e n t s  w i t h  TCC p r i o r  t o  cystoscopy and 

t r a n s u r e t h e l i a l  resec t ion ;  and i t  was found t h a t  t he  uptake o f  A U A l  

b y  TCC was co r re la ted  we l l  w i t h  the  grade o f  the  tumor. I n  our 

study tumor t o  non tumor r a t i o  o f  HMFGl  was about 5 ,  which i s  an 

encouraging observat ion,  t a k i n g  i n t o  cons idera t ion  t h a t  tumors o f  

h igher  grade are expected t o  have a h igher  uptake. F i n a l l y ,  the  

f a c t  t h a t  p r a c t i c a l l y  no blood r a d i o a c t i v i t y  was detected i s  o f  

g rea t  importance f o r  radioimmunotherapy o f  bladder tumor. 

I n  conclus ion,  we have opt imized a p r a c t i c a l ,  simple r a d i o l a b e l l i n g  

method o f  MoAbs w i t h  gBnTc  f o r  c l i n i c a l  use. Our p re l im inary  

c l i n i c a l  data are encouraging f o r  t he  use o f  ggmTc- labe l led  MoAbs 

i n  bladder cancer d iagnosis  and therapy. 
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