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Summary. A techn ique  is descr ibed for in vi t ro  labell ing of red blood cells wi th  99mTc using s t annous  me thy l ene  di- 
p h o s p h o n a t e  as the  reducing agent .  The labell ing yield has  been found to be > 95% af te r  th ree  washes  w i th  normal  
saline. 

A n u m b e r  of m e t h o d s  have  been descr ibed in the  l i te ra ture  
for labell ing of red blood cells (RBC) wi th  t e chne t i um-9 9 m 
(99mTc) using s t annous  chloride as the  reducing agen t  s-5. 
More recent ly  reduc t ion  of 99mTc-per techne ta te  has  been 
achieved using s t annous  p y r o p h o s p h a t e  ~, 7 This  work  is 
a p re l iminary  r epo r t  on a newer  agent ,  namely ,  s t an n o u s  
me thy lene  d iphosphona t e  (Sn-MDP) which  has been pre-  
pa red  in kit  fo rm s for use as the  reducing agent  in the  
f i rs t  s tage of t he  labell ing process.  
Materials and methods. The con ten t s  of the  Sn -MD P ki t  
(containing 5 mg  M D P  and 0.3 mg SnF2) were recon- 
s t i t u t ed  in 5 ml  of n i t rogen-purged  saline. Al iquots  of th is  
solut ion compr is ing  of 1, 6, 30, 100 and 300 tzg of t in  were 
each d ispensed in to  separa te  tubes  conta in ing  2 ml  of 
whole blood w i t h  hepar in  added  as an t icoagulan t .  The 
mix tu re  was incuba ted  for 5 min a t  room t e m p e r a t u r e  
wi th  gent le  shak ing  by  hand ,  af ter  which i t  was centr i -  
fuged and the  buf fy  coa t  and p lasma  layer  removed.  The 
required a m o u n t  of 9~mTc-pertechnetate ac t iv i ty  (in 
1 ml volume) was  added  and the  ceils again incuba ted  for 
5 min  a t  room t empera tu r e .  Af te r  centr i fuging the  clear 
s u p e r n a t a n t  was sepa ra ted  f rom the  labelled RBC layer,  
and the  a m o u n t  of 99r"Tc ac t iv i ty  in each f rac t ion de- 
t e rmined .  

Labelling yield of 9*=Tc-RBC shown as a function of tin content 
for washed and unwashed cells 

Amount of Tin ([xg) No washing 3 washes with saline 

300 24.4 • 3.2 98.1 ~ 0.9 
100 23.0 ! 1.9 97.9 i 1.1 

30 38.3 • 3.4 97.7 i 1.6 
6 39.9 :t= 1.8 97.7 t 2.0 
1 45.9 • 2.1 97.6 j= 1.0 

Each value is the mean of 5 observations • 1 SD. 

~G 
10' 

rT�89 sec 

p � 9  

ee�9149 ooeeD �9 �9 �9 

,;o a;o 
Time 

I 
1200 sec 

Disappearance of QgmTc-RBC from the canine tibia. 

The procedure  descr ibed above  was repea ted  b u t  th is  t ime  
the  RBC ' s  were washed  and  cent r i fuged 3 t imes  wi th  
n i t rogen  purged  saline before adding  the  9~ ac t iv i ty ,  
and the  cells i ncuba ted  a t  room t e m p e r a t u r e  as before. 
Results and discussion. The  d a t a  in the  table  shows the  
labelling eff iciency a t t a i n ed  wi th  th is  m e t h o d  for b o t h  
washed  and unwashed  ceils, and  also for var iable  a m o u n t s  
of t in  present .  I t  can be seen t h a t  the  labell ing yield in- 
creases as the  q u a n t i t y  of t in  decreases,  b u t  t h a t  th is  
yield is unaf fec ted  by  the  t in  co n t en t  a f te r  washing  3 
t imes  wi th  normal  saline. The saline was purged  wi th  
n i t rogen  in order  to p rov ide  an oxygen-f ree  a tmosphe re  
and  hence  p r ev en t  any  re -ox ida t ion  of the  reduced  99mTc. 
The m e t h o d  can be descr ibed as a 2-stage-process:  pre-  
t inn ing  of the  red cell m e m b r a n e  followed by  rapid  re- 
duc t ion  and b inding  of the  9OmTc wi th in  the  cell, poss ib ly  
to t he  haemaglob in  molecule.  Wash ing  wi th  saline serves 
to remove  any  t races  of u n b o u n d  t in  t r ap p ed  be tween  the  
cells, as any  reduc t ion  of 99mTc outs ide  the  cells will 
s imply  lead to a decrease in the  labell ing yield. 
9~mTc-labelled RBC's  have  been used for a n u m b e r  of 
inves t iga t ions  including red cell survival  s tudies,  RBC 
mass  de te rmina t ion ,  spleen scanning and p lacen ta l  lo- 
calization.  As p a r t  of an o t h e r  s t u d y  these cells have  been  
labelled and used as a vascula r  marker  to  aid compar t -  
men ta l  analysis  following w as h o u t  of a rad io t racer  from 
a given organ. 
The accompany ing  figure i l lus t ra tes  a semilogar i thmic  
p lo t  of ac t iv i ty  shown as a func t ion  of t ime following i.a. 
inject ion into the  canine t ibia.  A NaI(T1) crys ta l  scintil-  
la t ion probe  was placed over  a region of the  leg and the  
washou t  recorded af ter  in jec t ion  of ""roTe-labelled RBC. 
The ac t iv i ty  cleared very  rap id ly  f rom the  field of view 
of t he  de t ec to r  wi th  a ha l f - t ime  of 20 see, falling to  less 
t h a n  5% of the  peak  value wi th in  2 min af ter  injection.  
Beyond  this  t ime  the  curve  showed a p la teau  effect  due to 
rapid  equi l ibra t ion wi th in  i ts  volume of d is t r ibut ion .  This  
equi l ibr ium was ma in t a ined  for the  remain ing  per iod of 
observa t ion  (20 inin) ind ica t ing  t h a t  tagging wi th  99mTc 
resul ted in a s table  red cell complex,  in vivo, wi th  little, if 
any, e la t ion of ac t iv i ty  ou t  of the  cells dur ing  th is  period.  
In  conclusion a h ighly  reproducib le  Sn -MD P ki t  has  been  
p repa red  for use no t  only  as a bone  scanning agent ,  b u t  
t h a t  the  reducing p roper t i e s  of th is  k i t  has  been  p u t  to  
fu r the r  use in the  process  of red cell labelling wi th  99mTc. 
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