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GENERATOR ELUATES FROM TWO MANUFACTURERS AND ITS
PURIFICATION FOR NUCLEAR MEDICINE IMAGING.
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ge ne rator containing 9 9 Mo ads orbe d on alum ina is  th e
m os t com m on s ource  of 9 9 m Tc for labe ling radioph arm a
ce uticals  in nucle ar m e dicine  de partm e nts  th rough  out
th e  w orld. Th e  radionuclide  q uality control of e luate s
from  th e s e  ge ne rators  is  im portant for th e  s ubs e q ue nt
q uality im aging outcom e . Th e  radionuclide  contam inants
include  60Co, 86Rb, 9 2Nb, 103Ru, 105Rh , 110Rg, 131I,
134Cs , 19 8Au and 9 9 M o.4-6 Th e  m os t com m on
radionuclide  im purity in th e  9 9 m Tc e luate s  is  9 9 Mo.
Th e  9 9 Mo (t1/2 66.7h ) e m its  gam m a rays  of 740 and
780 k e V e ne rgie s . Th e s e  9 9 Mo gam m a e m is s ions
caus e  a s ignificant unde s irable  radiation dos e  to th e
patie nts  unde rgoing inve s tigations  be s ide s  im age
de gradations . Th e  e s tim ation of 9 9 Mo bre ak th rough
(MBT) is  carrie d out by various  m e th ods .7-13 Th e  curre nt
national and inte rnational re gulations  pos e  a lim it of
0.15K Bq  9 9 M o/M Bq  of 9 9 m Tc at th e  tim e  of
adm inis tration of labe le d radioph arm ace utical to th e

OBJECTIVES: Th e  m olybde num  bre ak th rough  as s ay is  a com m on q uality control te s t carrie d out to th e  ch e ck
contam ination due  to 9 9 Mo in th e  9 9 m Tc e luate s  from  9 9 Mo/9 9 m Tc ge ne rators . Th e  re gulatory auth ority re com m e nds
a lim it of 0.15KBq  9 9 Mo/MBq  of 9 9 m Tc. Th e  lice ns e e s  are  re q uire d to com ply w ith  it. Th e  pre s e nt w ork  de s cribe s
th e  com paris on of th e  m olybde num  bre ak th rough  le ve ls  in ge ne rators  from  tw o diffe re nt m anufacture rs  and purification
of th e  e luate s  w ith  e le vate d le ve ls  of m olybde num  bre ak th rough  be fore  its  application in nucle ar m e dicine  im aging
proce dure s . METH ODS: Th e  Molybde num  bre ak th rough  as s ay w as  pe rform e d by canis te r m e th od w ith  activity
m e te r w h ich  is  a s e m iautom atic s ys te m  th at dis plays  re s ult afte r pe rform ing s te ps  in s e rie s . Th e  s te p involve d
back ground e s tim ation, 9 9 Mo activity de te rm ination in canis te r and 9 9 m Tc radioactivity as s ay w ith out canis te r.
RESULTS: It w as  obs e rve d th at 5 %  of indige nous ly m anufacture d 9 9 Mo/9 9 m Tc ge ne rators  h ad e le vate d le ve ls  of
m olybde num  bre ak th rough  w h e re as  all th e  im porte d ge ne rators  h ad m olybde num  bre ak th rough  w ith in pe rm is s ible
le ve ls . Th e  9 9 m Tc e luate s  s h ow ing h igh e r le ve ls  of 9 9 Mo w e re  purifie d be fore  us ing it for routine  radiolabe lling. It
w as  obs e rve d th at in th e  purification proce s s  on th e  ave rage  26%  of initial 9 9 m Tc radioactivity w as  los t.
CONCLUSIONS: Th e  purification m e th od e m ploye d e nable d th e  de partm e nt to continue  th e  routine  im aging s e rvice s
be s ide s  re ve nue  ge ne ration and us e  of available  re s ource s  w h ich  oth e rw is e  could not be  utiliz e d due  to re gulatory
cons traints .
Ke yw ords : Nucle ar Me dicine ; Quality control; Molybde num  Bre ak th rough ; Re gulatory lim it

ABSTRACT

Back ground

Radioph arm ace uticals  labe le d w ith  9 9 m Tc are  w ide ly
us e d in im aging nucle ar m e dicine  de partm e nts
th rough out th e  w orld due  to its  ide al ph ys ical prope rtie s
for im aging w ith  gam m a cam e ra, low  cos t and e as y
availability. Th e  cold k its  are  pre pare d by th e
m anufacture rs  and re le as e d for s ale  afte r all pre s cribe d
q uality control te s ts  are  com ple te d. Th e re fore  th e
com pos ition, ch e m ical purity, apyroge ne city, s te rility
and particle  s iz e , w h e re  applicable , are  guarante e d
by th e  produce r. Th e  9 9 m Tc us e d in th e s e  form ulations
is  obtaine d from  9 9 Mo/9 9 m Tc ge ne rators  m ark e te d by
various  m anufacture rs .1-3 Th e  ch rom atograph ic
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patie nt.14-15 Th e  Ins titute  of radioth e rapy and nucle ar
m e dicine  (IRNUM) procure s  15GBq  9 9 Mo/9 9 m Tc
ge ne rator w e e k ly for nucle ar m e dicine  im aging
proce dure s  and is  one  of th e  bus ie s t h os pital in th e
north  w e s t of Pak is tan. Th e  pre s e nt w ork  de s cribe s
our e xpe rie nce  of MBT e s tim ation on 9 9 m Tc e luate s
from  9 9 M o/9 9 m Tc ge ne rators  s upplie d by tw o
m anufacture rs  and its  purification be fore  s ubs e q ue nt
us e  in nucle ar m e dicine  de partm e nt for im aging.

In te rm s  of num be r of e lutions , 24%  e lutions  s h ow e d
e le vate d le ve ls  of MBT w ith  range  of 1.43 -1.63 KBq
9 9 Mo/ MBq  9 9 m Tc (Fig. 2).

Me th ods

All th e  9 9 Mo/9 9 m Tc ge ne rators  include d in th e  pre s e nt
s tudy w e re  e lute d in th e  m orning on cons e cutive  w e e k
days  s tarting from  Monday. Th e  CAPINTEC,  CRC-15R
activity m e te r (CAPINTEC, INC. USA.) us e d for dos e
calibrations  is  a s e m iautom atic s ys te m . Th e  daily
q uality control te s ts  are  pe rform e d re gularly on th e
activity m e te r. Th e  re s ults  of th e s e  te s ts  are  w ith in th e
acce ptable  range . Th e  MBT as s ay is  pe rform e d by
canis te r m e th od de s cribe d in ow ne r’s  m anual of
CAPINTEC, CRC-15R activity m e te r.15 Th e  9 9 m Tc
e luate s  s h ow ing h igh e r le ve ls  of 9 9 Mo w e re  purifie d
by pas s ing it th rough  pre vious ly us e d 9 9 Mo/9 9 m Tc
ge ne rators  alum ina colum n afte r w as h ing it w ith  s aline .

Re s ults

Th e  MBT le ve ls  w e re  found w ith in pe rm is s ible  lim its
in all th e  im porte d 9 9 Mo/9 9 m Tc ge ne rators . Th e  5 %  of
indige nous ly m anufacture d 9 9 Mo/9 9 m Tc ge ne rators  h ad
e le vate d le ve ls  of MBT (Fig. 1).
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Figure 1: MBT Levels in Indigenous Generators
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Th e  e lutions  from  ge ne rators  h aving MBT le ve ls  above
th e  pe rm is s ible  le ve l w e re  purifie d (Fig. 3a).

Figure  2: Pe rce nt Elutions  Sh ow ing 9 9 Mo
Bre ak th rough  Le ve ls

Ele vate d 9 9 Mo
Le ve ls
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W ith in Pe rm is s ible
9 9 Mo Le ve ls
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Afte r purification th e  MBT le ve ls  w e re  found w ith in th e
pe rm is s ible  le ve ls  (Fig. 3b).

Figure 3a: 99Mo Breakthrough Level Before
Purification

Figure 3b: 99Mo Breakthrough Level After Purification



Ave rage
Radioactivity

Los s
26%

Ave rage  ls t
Elution

Radioactivity
74%

Figure  4: Ave rage  9 9 m Tc Radioactivity Los s

48PJR April - June 2009; 19(2)PAK ISTAN JOU RNAL  OF RADIOLOGY

Afte r purification th e  MBT le ve ls  w e re  found w ith in th e
pe rm is s ible  le ve ls  (Fig. 4).

for continuation of im aging s e rvice s  as  unde r th e
pre vailing re gulations  e luate  w ith  MBT conte nt above
th e  pe rm is s ible  le ve l can not be  us e d for patie nt’s
diagnos tic te s ts . Such  s ituations  als o cau s e
inconve nie nce  to th e  patie nts  w aiting for th e  diagnos tic
inve s tigation and re ve nue  los s  to th e  h os pital. In orde r
to offs e t th e  im pact of th e s e  factors , th e  9 9 m Tc e lutions
w e re  purifie d from  9 9 Mo contam ination. W e  us e d Is s ac
&  Fre e d m e th od10 w h ich  is  s im ple , e as y and doe s  not
involve  additional cum be rs om e  s te ps . H ow e ve r, in th is
purification proce s s  th e  final 9 9 m Tc activity re cove re d
w as  le s s  th an th e  initial activity applie d on th e  colum n.
Th e  de cre as e  in th e  final 9 9 m Tc radioactivity appe ars
due  to 9 9 m Tc re te ntion in th e  tubing and colum n of th e
ge ne rator s ys te m  us e d for purification. Th e  purification
m e th od e m ploye d e nable d th e  de partm e nt to continue
th e  routine  im aging proce dure s , re ve nue  ge ne ration
from  th e s e  proce dure s  and us e  of available  re s ource s .

Dis cus s ion

Th e  nucle ar m e dicine  de partm e nt of th e  ins titute
e xclus ive ly de pe nds  on th e  w e e k ly s upply of th e
9 9 Mo/9 9 m Tc ge ne rators  for in vivo im aging proce dure s .
Th e  e lutions  from  th e s e  ge ne rators  w ith  e le vate d le ve ls
of MBT cannot be  us e d for radiolabe lling diagnos tic
nucle ar m e dicine  k its  as  pe r e xis ting re gulations . Th e
dos e  coe fficie nt for 9 9 Mo is  about 50 tim e s  h igh e r th an
th at of 9 9 m Tc due  to th e  be ta particle  and gam m a rays
e m itte d by 9 9 Mo. More ove r, de pe nding on th e  activity
of th e  9 9 Mo, th e  q uality of th e  im age  acq uire d is  als o
affe cte d. Th e  re s ults  of MBT as s ay indicate  th at 5 %
of th e  indige nous ly m anufacture d ge ne rators  h ad MBT
le ve l above  th e  pe rm is s ible  le ve ls  (Fig. 1). Ge ne rally
e le vate d le ve ls  of MBT are  as s ociate d w ith  de fe ctive
alum ina colum n pack ing, filte r dam age  and dis ruptions
in th e  alum ina colum n during trans portation or ch anne l
form ations  in th e  colum n due  to daily e lutions . But in
th e  pre s e nt w ork  e le vate d MBT le ve ls  w e re  obs e rve d
in th e  ve ry firs t e lution and th e n all th e  s ubs e q ue nt
daily e lutions  dow n th e  w e e k , s ugge s tive  of de fe ctive
alum ina colum n pack ing or dis ruptions  in th e  colum n
during trans portation. Th e  de te ction of h igh e r MBT
le ve ls  in th e  e arly e lutions  from  9 9 Mo/9 9 m Tc ge ne rators
pos e s  proble m s  to th e  nucle ar m e dicine  de partm e nt
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