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ORIGINAL ARTICLE

OBJECTIVE: Adm inis tration of pre cis e  dos e  of radioph arm ace utical to patie nts  not only e ns ure s  pe rm is s ible  radiation
dos e  to patie nt but als o m andatory for optim iz ation of th e  s can. For th e s e  im portant q uality targe ts , pre cis e  and
accurate  functioning of dos e  calibrator in nucle ar m e dicine  ph arm acy is  m andatory. Aim  of th is  clinical audit w as  to
pe rform  cons tancy and accuracy of DC to e ns ure  s afe  radiation practice . METHODS AND RESULTS: Th is  clinical
audit w as  conducte d at Nucle ar Me dicine  Se ction, De partm e nt of Radiology, AKUH , Karach i from  April 2, 2012 till
June  15, 2012. W e  us e d Cobalt-57 and Ce s ium -137 s ource s  as  re fe re nce  s ource s  to ch e ck  accuracy and cons tancy
of dos e  calibrator on m onth ly and daily bas is  as  pe r ve ndor’s  s pe cifications . Be nch m ark  of ±10 of m e as ure d activity
w ith  re fe re nce  to actual activity w as  us e d for both  cons tancy and accuracy te s ts . All th e  value s  w e re  w ith in re q uire d
lim its . CONCLUSION: Th is  clinical audit of cons tancy and accuracy of dos e  calibrator at Nucle ar Me dicine  Se ction
of De partm e nt of Radiology AKUH  e ns ure s  pre cis e  and s afe  de live ry of dos e s  of radioph arm ace utical to patie nts
h aving nucle ar m e dicine  proce dure s  at our facility. Th is  audit als o prove s  good m e dical practice  by AKUH  in accordance
w ith  Pak is tan Nucle ar Re gulatory Auth ority (PNRA), Inte rnational Atom ic Ene rgy Age ncy (IAEA) and Joint Com m is s ion
for Inte rnational Accre ditation (JCIA).
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Introduction

Dos e  calibrator (DC) is  an e s s e ntial com pone nt of
nucle ar ph arm acy for as s aying activitie s  in radioph ar-
m ace utical vials  and s yringe s  and in oth e r s m all
s ource s . Th e  q uality control (QC) of DC is  critically
im portant as  it e ns ure s  th at th e  adm inis te re d radio-
activity is  w ith in a pre de fine d acce ptable  range . It
furth e r e ns ure s  th at de live re d radiation dos e  to patie nt
and te ch nologis t is  w ith in pe rm is s ible  lim its .  Am ong
routine  dos e  calibrator QC te s ts , cons tancy m us t be
ch e ck e d daily and accuracy le as t q uarte rly.
Aim  of th is  clinical audit w as  to pe rform  cons tancy and
accuracy of DC to e ns ure  s afe  radiation practice .

Material and Methods

Th is  clinical audit w as  conducte d at Nucle ar Me dicine
Se ction, De partm e nt of Radiology, AKUH , Karach i
from  April 2, 2012 till June  15, 2012. Cons tancy and
accuracy of DC (Ve e ns tra Ins trum e nts  and m ode l
VDC-404) w as  m e as ure d as  a part of routine  QC of
nucle ar ph arm acy us ing Cobalt-57 (Co-57; ph otope ak :
122 Ke V, Ph ys ical h alf-life : 122 days ) and Ce s ium -137
(Cs -137; Ph otope ak : 662 Ke V; ph ys ical h alf-life : 30
ye ars ) as  re fe re nce  s ource s . Cons tancy te s t w as
m e as ure d e ve ry m orning (w ork ing days ) us ing Co-57
and Cs -137 s ource s  and 3 re ading of e ach  s ource
w e re  tak e n as  pe r ve ndor’s  ins truction. Sim ilarly

Khalil Khan, Gufran Khan, Sadaf Saleem, Norin Hameed, Mansoor Naqvi,
Maseeh uz Zaman

De partm e nt of Radiology, Th e  Aga Kh an Unive rs ity H os pital (AKUH ), Karach i, Pak is tan

PJR October - December 2013; 23(4): 124-126



125PJR October - December 2013; 23(4)PAK ISTAN JOU RNAL OF RAD IOLOGY

accuracy te s t w as  done  on m onth ly bas is  us ing Co-
57 and Cs -137 s ource s  and 10 re adings  w e re  acq uire d
for e ach  s ource  as  pe r ve ndor’s  ins tructions . Be nch m ark
of ±10 of m e as ure d activity w ith  re fe re nce  to actual
activity w as  us e d for both  cons tancy and accuracy
te s ts .1

Discussion

Th e  DC is  a gas -fille d radiation de te ctor th at de te cts
th e  e xpos ure  of a radiation s ource  w h ich  once  de te cte d
(in a s yringe  or vial), th e  DC conve rts  it to units  of
activity in Curie  or Be cq ue re l (Ci or Bq ), bas e d on th e
radionuclide 's  gam m a cons tant.2 DCs  are  us e ful in
th e  as s ay of ge ne rator e lue nts ’, 9 9 Mo bre ak th rough
m e as ure m e nts , pre paration of radioph arm ace uticals ,
and dis pe ns ing dos age s  of radioph arm ace uticals  for
patie nts . To e ns ure  th e  prope r ope ration of th e  dos e
calibrator, ce rtain q uality control proce dure s  m us t be
pe rform e d lik e  accuracy, cons tancy, line arity, and
ge om e try on annual, daily, q uarte rly and at tim e  of
ins tallation3 re s pe ctive ly. Som e  dos e  calibrators  are
s pe cially de s igne d for be ta e m itte rs , and s om e  for
Pos itron Em is s ion Tom ograph y (PET) radioph arm a-
ce uticals .4 All radionuclide  calibrators  s h ow  s om e
de pe nde nce  on m e as ure m e nt ge om e try; th is  e ffe ct
dim inis h e s  w ith  incre as ing de pth  in th e  w e ll.2

Results

For accuracy m e as ure m e nt w ith  Co-57, th e  m e as ure d
activity h ad an ave rage  de viation of 0.76%  from  th e
e xpe cte d (actual activity) and for Cs -137 it w as  0.52%
(Fig. 1 &  2). For cons tancy m e as ure m e nt w ith  Co
-57, th e  m e as ure d activity h ad an ave rage  de viation
of -0.059  from  th e  e xpe cte d (actual activity) and for
Cs -137 it w as  -0.32 (Fig. 3 &  4).

Figure 2: Bland Altm an’s  com parative  analys is  for e xpe cte d and
m e as ure d value s  of accuracy te s ts  of dos e  calibrator w ith

Ce s ium  -137 s ource .

Figure 1: Bland Altm an’s  com parative  analys is  for e xpe cte d and
m e as ure d value s  of accuracy te s ts  of dos e  calibrator w ith

Cobalt -57 s ource .

Figure 3: Bland Altm an’s  com parative  analys is  for e xpe cte d and
m e as ure d value s  of cons tancy te s ts  of dos e  calibrator w ith

Cobalt -57 s ource .

Figure 4: Bland Altm an’s  com parative  analys is  for e xpe cte d and
m e as ure d value s  of cons tancy te s ts  of dos e  calibrator w ith

Ce s ium  -137 s ource .



126PJR October - December 2013; 23(4)PAK ISTAN JOURNAL OF RADIOLOGY

Th is  clinical audit of QC of DC of our nucle ar m e dicine
s e ction w as  done  to e ns ure  adm inis tration of righ t
dos e  of th e  radioph arm ace utical to our patie nts . Th is
is  a m andatory s te p of good m e dical practice  by
adm inis te ring corre ct dos e s  m e as ure d by a w e ll-
functioning DC. To e ns ure  th is  re q uire d s tandard DC,
a s tringe nt QC s ch e dule  h as  be e n de s igne d and be ing
practice s  s crupulous ly to e xh ibit GMP in our nucle ar
ph arm acy. Furth e rm ore , AKUH  be ing a JCIA th e  only
accre dite d ins titute  of country and a de clare d Ce ntre
of Exce lle nce  by Pak is tan Nucle ar Re gulatory Auth ority
(PNRA) fe e ls  its  m oral obligation to abide  s e ntine l
radiation s afe ty rule s  of jus tification and optim iz ation
of Inte rnational Atom ic Ene rgy Age ncy (IAEA).
Th is  clinical audit of cons tancy and accuracy of dos e
calibrator at Nucle ar Me dicine  Se ction of De partm e nt
of Radiology AKUH  e ns ure s  pre cis e  and s afe  de live ry
of dos e s  of radioph arm ace utical to patie nts  h aving
nucle ar m e dicine  proce dure s  at our facility. Th is  audit
als o prove s  good m e dical practice  by AKUH  in
accordance  w ith  PNRA, IAEA and JCIA.
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