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A B S T R A C T
Tro fin  is  a  n a tu ra l n u tr it io n a l su p p ly  p r in c ip a lly  u sed  fo r ch ild ren  an d  o ld  p eo p le . T h e  s te r il iza tio n

d o se  fo r ga m m a rad ia tio n  o f T ro fin  b o ttle  cap  w as ca lcu la ted  acco rd in g  to  th e  m eth o d  I o f IS O  stan d ard
111 3 7 . T h e  d o se  settin g  v a lid a ted  m eth o d  to  red u ce  th e  s te ril iza tio n  d o se  is  d esc r ib ed . It w as  u sed  an
ste r il i ty  assu ran ce  lev e l (S A L )  o f 1 0-3 en o u gh  fo r  th is  k in d  o f p ro d u c t. T h e  s te ril iza tio n  d o se  w as red u ced
fro m  2 5  k G y to  1 5  k G y an d  as a  resu lt  it is  p o ss ib le  to  in c rease  p ro d u c t q u an tity  ir rad ia ted .

IN T R O D U C T IO N

Io n iz in g  rad ia tio n  is  an  accep tab le  an d  re liab le  m eth o d  o f s te r il iz in g  d isp o sab le  m ed ica l d ev ices w h ich  h as
b een  av a ilab le  fo r 3 0  years . M ic ro b ia l l i fe  is  su scep tib le  to  th e  le th a l e ffec ts  o f rad ia tio n  b u t th e re  is  a
su b stan tia l d eg ree  o f v a r iab il ity  in  th e  su scep tib il ity  o f m ic ro b ia l sp ec ies to  rad ia tio n  [5 ].
S te r il i ty  is  c lass ica lly  as an  ab so lu te  co n d itio n , th e  co m p le te  d estru c tio n  o r re m o v a l o f  a ll fo rm s o f l i fe . It  is
m y v ie w  th a t th e  s te r il i ty  o f m ed ica l d ev ices b e  assu red  to  th e  ex ten t th a t th e  p ro b ab il ity  o f m ic ro b ia l
co n tam in a tio n  o r su rv iv a l is  o n e  in  a  th o u san d (1 0-3)  o r less fo r each  to p ica l m ed ica l d ev ice  an  o n e  in  a
m ill io n  (1 0-6)o r less fo r each  im p lan tab le  d ev ice [1 ].
T h e  u se  o f  ga m m arad ia tio n  fo r  rad io ste r il iza tio n  o f d isp o sa l m ed ica l d ev ices tak es,in  th e  w o rld ,th e  b ig gest
p ercen tage  in  re fe ren ce  th a t w o rk  o v er th e  tecn o lo g y o f rad ia tio n .T h is  p ro ced u re  ap p lies to  p ro d u c ts .th a t
b ecau se   ch arac te r is tic  o f is t co mp o n en ts  d o  n o t su ffe r an y ch an ge  u n d er th e  ac tio n  o f rad ia tio n s.K eep in g
C h arac te r is tics  W h ich  p erm it o v e rco m e th e  fu n tio n  th e y w ere  d es ign ed  fo r.
T h e  io n iz in g  rad ia tio n s a re  w id e ly  u sed  s te r il ize  d ev ices an d  d isp o sa l m ed ica l p ro d u c ts , a lso  ex is t o n e  go o d
ex p erien ce  fo r th e  trea tm en t fo r rad ia tio n  o f m ed ica tio n ,m o stly  in   u se less co n v en tio n a l s te ril ized
p ro cess(h ea t ,f i l tra tio n ....) .O n e  o f th e  m o st im p o rtan t p o in t is  th e  rad ia tio n  d o se ,becau se  ce rta in  u n w ish ed
p h is ica l an d  ch em ica l ch an ges  w h ich   co m e a lo n g  w ith  th e  trea tm en t,sp ec ia lly  th e  2 5 k G y d o se  trad ic io n a lly
u sed (S ch u ttle r,e t a l ,1 9 7 8 )[7 ].
S te r il iza tio n  is  an  ex a m p le  o f a  p ro cess fo r w h ich  e fficacy  can n o t b e  v e r if ied  b y re tro sp ec tiv e  in sp ec tio n
an d  testin g  o f th e  p ro d u c t. It is  im p o rtan t to  b e  a w are  th a t ex p o su re  to  a  v a lid a ted  an d  accu ra te ly  co n tro lled
ste r il iza tio n  p ro cess is  n o t th e  o n ly  fac to rasso c ia ted  w ith  en su rin g  th a t th e  p ro d u c t is  s te r ile  an d  su itab le  fo r
its  in ten d ed  u se . A tten tio n  h as to  b e  g iv en  to  th e  m ic ro b io lo g ica l s ta tu s o f ra w  m ate r ia ls  an d /o r co m p o n en ts ,
th e  m ic ro b io lo g ica l b a rr ie r p ro p erties  o f th e  p ack ag in g , an d  to  th e  co n tro l o f th e  en v iro n m en t in  w h ich  th e
p ro d u c t is  m an u fac tu red , asse m b led , p ack a ged  an d  s to red [4 ].
A cco rd in g  to  W h itb y  y  G e ld a [1 ] f igu res  h ad  b een  m ad e  sh o w in g  th e  d ep en d en ce  o f th e  B io b u rd en   an d  th e
ste r il i ty  assu ran ce  lev e l o b ta in ed , Is  sh o w n  th e  d o se  req u ired  to  ge t th e  s te r il i ty  o f  th o se . S ev era l
P h arm aco p o e ia  an d  E U C O M E D [1 ] reco m m en d  2 5  k G y as  s te ril iza tio n  d o se  fo r  m ed ica l  p ro d u c ts [3 ].
T h e  su b jec t o f th is  w o rk  w as  acco rd in g  to  M E T H O D  1  o f IS O  111 3 7  s tan d ard , d e te rm in e  th e  s te r il ized
d o se  fo r Tro fin  cap .



M AT E R IA L S  A N D  M E T H O D S

T h e acu rrac y in  th e  s tage  o f s te r il iza tio n  d ep en d s in  th e  ab so rtio n  d o se .T h is  is  ev a lu a ted  o n  re la tio n  w ith  th e
tim e  o f ex p o sitio n ,th e  d is tan ce  o f th e  o b jec t in  re la tio n   w ith  th e  so u rce , th e  d is tr ib u tio n  o f d o ses in  th e
rad ia tio n  fie ld   w ith  c lo se  re la tio n  to  th e  m in im u n  d o ses in  th e  fie ld  an d  fin a lly  th e  d e te rm in a tio n  o f th e
p ro b ab il ity  th a t n o  su rv iv o r w il l ex it  ,T h is  d ep en d  o n  th e  m ic ro o rgan ism s in it ia lly  in  th e  p ro d u c t an d  th is
m u st b e  ca lcu la ted  w ith  ex ac t m eth o d s[2 ].
Va lid a tion  o f th e m eth od s o f d esad so r t ion  o f ce ll:

1 .a -D esad so r t ion  o f ce ll b y  w ash  an d  f ilt ra t ion  o f th e  sa m p les:
T h is  ex p erim en t w as d ev e lo p ed  u s in g  tw o  d iffe ren t  d ilu te rs  :p ep to n e  w a te r w ith  tw een  8 0  a t 1  %   an d

p h o sp h a te  b u ffe r (p H = 7 ) w ith  tw een  8 0  a t 2 %  .D o n e  fo llo w in g  th is  p ro ced u re :
-  5  cap s w ere  tak en  an d  su n k  sep ara te ly  in  1 0 0 m l e r len m eye rs w ith  d ilu te rs  an d  sh ak en  fo r 4 5  m in  a t

7 5  rp m  .
-  L a te r th e  co n ten t o f each  e r len m e yer w ere  fi lte red  th ro u g h  M ilip o re  (H A ,0 .4 5 µ m  typ e) .
-  M e m b ran es w ere  p u t o n  p la tes  w ith  A g a r T ryp to n e   S o ya   a t 3 2 °C  fo r  4 8  h . L a te r co u n tin g  th e

co lo n ies to  d e te rm in e  th e  B io b u rd en .
1.b -D eterm in e w ash  accu racy.
T h e fo llo w in g  fo rm u la   ε=(X + Y + Z )/X  x  100 , W h ere X , Y, Z   a re  th e  p ercen tage  o f b io b u rd en  v a lu es
o b ta in ed  in  each  d ilu te rs  ,a fte r th e  firs t ,seco n d  an d  th ird  w ash   o f th e  cap s.
2 -D eterm in a tion  o f  the  m in im u m  ster il iza t ion  d oses acco rd in g  to  m eth od  1  IS O  11137
stan d a rd(d o ses s tab il ized  u s in g  in fo rm atio n  o f B io b u rd en  ):
2.a -D eterm in a tion  o f B iobu rd en
-  W e to o k  3 0  cap s  se lec ted  fro m  d iffe ren t b a tch  ,w h ich  w ere  sep ara te ly  su n k  in to  1 0 0  m l d ilu te r

se lec ted  as o p tim u m (p h o sp h a te (p H -7 ) b u ffer)re in fo rced  w ith  tw een  8 0  a t 2  %   an d  sh ak en  4 5  m in
a t 7 5  rp m .

- L a te r th e  co n ten t o f each  e r len m e yer w ere  fi lte red  th ro u gh  M ilip o re  (H A ,0 .4 5 µ m  typ e).
-  M e m b ran es w ere  p u t o n  p la tes  w ith  A g a r  Tryp to n e   S o ya   a t 3 2 °C  fo r 4 8  h . L a te r co u n tin g  th e
co lo n ies to  d e te rm in e  th e  b io b u rd en .
2.b - exper im en t ch eck in g  su b le th a l d oses
- tak in g  th e  av era ge  v a lu es o f b io b u rd en  p er cap s(av erage  o f b io b u rd en  o f sa m p les
(A B S ))th e  b io b u rd en  v a lu es w as d e te rm in ed  fo r  each  sam p le  item  p o rtio n (cap s)(S IP )T h e  fo llo w in g
ex p ress io n  w as u sed :
                      S IP  =  A B S  x  n u m b er o f cap s p er lo ts
-  U sin g  th e  co rresp o n d en t f igu res o f s tan d ard  ,W as se lec ted  th e  d o ses v a lu es  o f v e r i f ica tio n

acco rd in g  to  S IP   v a lu es o b ta in ed .
-  1 0 0  sam p les w ere  tak en   fro m  th e  sa m e lo t an d  w ere  irrad ia ted   w ith  d o ses v a lu es o f v e r if ica tio n
-  T h e  s te r il iza tio n  test w as  d o n e  to  th e  sa m p les fo r   7  d a ys  a t 3 2 °C  an d   7  d a ys  a m b ien t

tem p era tu re  fro m  w h ich  w e  m ad e  th e  lec tu re
-    T h e  v a lu e  o f s te r i l iza tio n  d o ses w ere  se lec ted  fro m  th e  p rev io u s figu res fo r  s te r i l i ty  assu ran ce

lev e l 1 0-3 en o u gh  fo r  th is  p ro d u c t .
3 - I r rad ia t ion :
It w as  u sed  a  C o60  in s ta lla tio n  m o d e l P X -γ-30 , lo ca ted  in  R ad io b io lo g y an d  Irrad ia tio n  Tech n iq u es
D ep artm en t b e lo n g in g  to  C en te r o f A p p lied  S tu d ies to  N u c lea r D ev e lo p m en t (C E A D E N ). T h e  d o se
m ap p in g  o f b o th  in sta lla tio n  an d  irrad ia tio n  w as m ad e  tro u gh  F r ick e  d o s im etr ic  sys tem  [6 ]. B a tch es
w ere  irrad ia ted  in  th e  en d  b agga ge .



R E S U LT  A N D  D IS C U S S IO N
To  v a lid a te  th e  d esab so rtio n  m eth o d s tw o  d iffe ren t d ilu te rs  w ere  u sed ,re in fo rced  w ith  Tw een  8 0 .Tak in g  in
aco u n t h id ro fo b ic  ch arac te rs  o f th e  m ate r ia l in  th e  cap s.
T h e  resu lts  o b ta in ed  a re  sh o w n  in  figu re  1 ,2  an d  3

Tab le  1 . Va lid a tion  o f  the  m e th od  o f d esad so r t ion  u sin g  p ep ton e w a ter  w h ich  Tw een  80  a t 1% .
E rlen m e yer   W ash   1 W ash  2  W ash  3
             1               0                 0               0
              2               0                 0               0

              3               0                 0               0
              4               0                 1               1
              5               3                 1               1

 E ff ic ien cy  o f  th e  w ash : 42 .86%

Tab le  2 . Va lid a tion  o f  the  m e th od  o f d esad so r t ion  u sin g  b u ffe r  p h osp h a te (p H -7) w h ich  Tw een  80
a t 2% .

E rlen m e yer  W ash  1  W ash  2  W ash  3
            1                4                 1               0
            2                1                 0               0
            3                0                 0               0
            4                0                 0               0
            5                0                 0               0

 E ff ic ien cy  o f  th e  w ash :  83 . 33%

A cco rd in g  to  th e  d a ta  in  f igu re  1  an d  2  cam e  to  th e  co n c lu s io n  th a t th e  b est d e lu te r w as th e  p h o sp h a t(P H -
7 )w ith  tw een 8 0  a t 2 %  becau se  tzh e  e ff icen c y o b ta in ed  w as  u p  to  th e  reco m m en d ed (8 0 .0 % ).se lec tin g  th is
p ro ced u re  as v a lid .U sin g  th is   se lec ted  d e lu te r,th e  b io b u rd en  w as d e te rm in e  b y fi ltra tio n  to  3 0  cap s se lec ted
fro m  d e ffe ren t lo ts .T h e  resu lt a re  sh o w n  in  figu re  3

Tab le  3 . Va lu es o f  th e b iobu rd en  fo r  cap s.
C ap  N o .     U fc / C ap  C ap  N o . U fc / C ap C ap  N o . U fc / C ap
          1            3             11            -            2 1           1
          2            2             1 2            1            2 2           2
          3            4             1 3            -            2 3           2
          4            2             1 4            2            2 4           1
          5            2             1 5            4            2 5           2
          6            -             1 6            3            2 6           1
          7            -             1 7            5            2 7           1
          8           5             1 8            7            2 8           2
          9           1             1 9            7            2 9           3
          1 0           1             2 0            2            3 0           2

      p ercen tage o f b iob u rd en  o f th e  sa m p les : 2 .27  u fc /cap

 F o r th is  b io b u rd en  v a lu e  ,acco rd in g  to  th e  figu re  o f a ll s tan d ard  o f v e r i f ica tio n  d o se  th a t co rresp o n d  to
8 .4 k G y to  w h ich  1 0 0  lo ts  w ere  irrad ia ted .T h e  reaso n  fo r  th is  u n ifo rm ity  o f d o ses o b ta in ed  fo r th e  rad ia tio n
d o se  s  w as   1 .0 9  w h ile  th e  av era ge  ab so rb ed   d o se  w as 1 5 ,1 3 0+-0 ,0 7 6 k G y.



To  reach  th is  o b jec tiv e  w e  m ad e  th e  s te ril i ty  test w h ere  n o  p o s itiv e  sa m p le  w ere  d e tec ted .T h is  sh o w s th e
v a lu es o f th is  p ro ced u re  u sed  an d  p erm ited  to  fin d  th e  r ig h t s te r il iza tio n  d o se  fo r  th e   S A L (1 0-3) . T h e  d o se
w as 1 4 .8  k G y, in  p rac tice  1 5  k G y fo r  th e  p ro cess.
A p p ly in g  th e  m eth o d  1  th e  regu ired  d o se  fo r rad io ste ril iza tio n  fo r  cap s w as 1 5  k G y.In c reas in g  th e  cu a lity  o f
p ro d u c t fo r t im m e u n it .D ecreas in g  th e  tim e  o f ex p o su re  to  rad ia tio n .
W e go t  to  th e  co n c lu tio n  th a t w ith  1 5 k G y d o se  th e  resu lts  a re  th e  sa m e as  w h en  w e  u sed  2 5 k G y.

C O N C L U S IO N S :

A p p ly in g  th e  M eth o d  1 , o f th e  IS O  111 3 7  S tan d ard , th e  req u ired  d o se  fo r rad io ste ril iza tio n  fo r  cap  w as 1 5
k G y. In c reas in g  th is  th e  q u an tity   o f  p ro d u c t fo r t im e  u n it d ec reas in g  th e  tim e  o f ex p o su re  to  rad ia tio n  .
W e go t to  th e  co n c lu s io n  th a t w ith  1 5  k G y d o se  th e  resu lts  a re  th e  sa m e as  w e  2 5  k G y.
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