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HISTORY
M o st  p e o p l e  k n o w  t h a t  c i ga re t t e  s m o ke  a n d  t o b a c c o  c o nt a i n

m a ny  t ox i c  s u b st a n c e s  i n c l u d i n g  t a r,  a rs e n i c ,  n i c o t i n e

a n d  c ya n i d e .  

B u t  t o b a c c o  a l s o  c o nt a i n s  ra d i o a c t i ve  m a t e r i a l s :  

p o l o n i u m - 2 1 0 a n d  l e a d 2 1 0 .  To ge t h e r,  t h e  t ox i c  a n d  

ra d i o a c t i ve  s u b st a n c e s  i n  c i ga re t t e s  h a r m  s m o ke rs .



HISTORY
D u r i n g  t h e  1 9 6 0 s ,  t h e  m a j o r  t o b a c c o  m a n u fa c t u re rs  
d e t e r m i n e d  t h a t  P O - 2 1 0  w a s  a  c o n st i t u e n t  o f  t o b a c c o  a n d  
t o b a c c o  s m o ke .  

B y  1 9 6 8 ,  P h i l i p  M o r r i s  h a d  ve r i f i e d  t h a t  t h e  l e ve l s  o f  P O - 2 1 0  
i n  i t s  c i ga re t t e  b ra n d s  we re  s i m i l a r  t o  w h a t  h a d  b e e n  
re p o r t e d  i n  t h e  l i t e ra t u re  a t  t h e  t i m e  ( 0 . 3 3–0 . 3 6  p i c o c u r i e s  
p e r  g ra m  [ p C i /g ]  o f  t o b a c c o  m a t e r i a l s  c o n t a i n e d  i n  a  
c i ga re t t e )



P O - 2 1 0  i s  t h o u g h t  t o  d e p o s i t  i n  t h e  b ro n c h i a l  s e g m e n t a l  
b i f u rc a t i o n s ,  re s u l t i n g  i n  s u b st a n t i a l  d o s e s  o f  h i g h - e n e rg y  
a l p h a  ra d i a t i o n  i n  t h e  p u l m o n a r y  s i t e s  w h e re  b ro n c h o ge n i c  
c a rc i n o m a s  f re q u e nt l y  a r i s e .



Other radioactive problems

To b a c c o  fa r m e rs  u s e  fe r t i l i ze r t o  h e l p  t h e i r  c ro p s  g ro w.  
T h e s e  fe r t i l i ze rs  c o n t a i n  a  n a t u ra l l y - o c c u r r i n g  ra d i o n u c l i d e ,  
ra d i u m .  R a d i u m  ra d i o a c t i ve l y  d e c ay s  t o  re l e a s e  ra d o n  ga s ,  
w h i c h  t h e n  r i s e s  f ro m  t h e  s o i l  a ro u n d  t h e  p l a n t s .  A s  t h e  
p l a n t  g ro w s ,  t h e  ra d o n  f ro m  fe r t i l i ze r,  a l o n g  w i t h  n a t u ra l l y -
o c c u r r i n g  ra d o n  i n  s u r ro u n d i n g  s o i l  a n d  ro c ks ,  c l i n g  t o  t h e  
s t i c k y  h a i rs  o n  t h e  b o tt o m  o f  t o b a c c o  l e ave s ,  c a l l e d  
t r i c h o m e s .  R a d o n l a t e r  d e c ay s  i n t o  t h e  ra d i o a c t i ve  e l e m e n t s  
l e a d - 2 1 0 a n d  p o l o n i u m - 2 1 0 .  R a i n  d o e s  n o t  w a s h  t h e m  a w ay.



Other radioactive problems
To b a c c o  fa r m e rs  u s e  fe r t i l i ze r  t o  h e l p  t h e i r  c ro p s  g ro w.  
T h e s e  fe r t i l i ze rs  c o nt a i n  a  n a t u ra l l y - o c c u r r i n g  ra d i o n u c l i d e ,  
ra i u m .  R a d i u m  ra d i o a c t i ve l y  d e c ay s  t o  re l e a s e  ra d o n  ga s ,  
w h i c h  t h e n  r i s e s  f ro m  t h e  s o i l  a ro u n d  t h e  p l a n t s .  A s  t h e  
p l a nt  g ro ws ,  t h e  ra d o n  f ro m  fe r t i l i ze r,  a l o n g  w i t h  n a t u ra l l y -
o c c u r r i n g  ra d o n  i n  s u r ro u n d i n g  s o i l  a n d  ro c k s ,  c l i n g  t o  t h e  
s t i c k y  h a i rs  o n  t h e  b o tt o m  o f  t o b a c c o  l e ave s ,  c a l l e d  
t r i c h o m e s .  R a d o n  l a t e r  d e c ay s  i n t o  t h e  ra d i o a c t i ve  e l e m e n t s  
l e a d - 2 1 0  a n d  p o l o n i u m - 2 1 0 .  R a i n  d o e s  n o t  wa s h  t h e m  a way.



WHAT IS POLONIUM 210?
Po l o n i u m - 2 1 0  ( Po - 2 1 0 )  i s  a  ra d i o a c t i ve  m a t e r i a l  

a  p ro d u c t  o f  t h e  ra d i o a c t i ve  d e c ay  o f  u ra n i u m - 2 3 8 ,  w h i c h

d e c ay s  t o  ra d o n - 2 2 2  a n d  t h e n  t o  p o l o n i u m .

Po l o n i u m  2 1 0   h a s  a  h a l f - l i fe  o f  1 3 8  d ay s .



What is polonium 210
Po l o n i u m - 2 1 0  ( 2 1 0 Po,  Po - 2 1 0 ,  h i s t o r i c a l l y  ra d i u m  F )  i s  a n  

i s o t o p e  o f  p o l o n i u m .  I t  u n d e rg o e s  a l p h a  d e c ay  t o  s t a b l e  
2 0 6 P b  w i t h  a  h a l f - l i fe  o f  1 3 8  d ay s ,  t h e  l o n ge st  h a l f - l i fe  o f  
a l l  n a t u ra l l y  o c c u r r i n g  p o l o n i u m  i s o t o p e s .

2 1 0 Po  i s  2 5 0 , 0 0 0  t i m e s  m o re  t ox i c  t h a n  hy d ro ge n  c ya n i d e  b y  
w e i g h t .



What is polonium 210
P h i l i p  M o r r i s  a p p e a re d  t o  h ave  t h e  m o st  s u c c e s s  w i t h

c e l l u l o s e  a c e t a t e  f i l t e rs  i n  1 9 7 6 .  T h e  c o m p a ny  o b s e r ve d

t h a t  t h e  f i l t e r  re m o ve d  4 0 %  t o  5 0 %  o f  P O - 2 1 0  f ro m  s m o ke .



WHAT WE CAN DO?
1 - S TO P  S M O K I N G

2 - N OT  U S E  F E R T I L I Z E R

3 - W H A S H I N G  L E A F

4 - F I LT E RS



SMOKING and CXR!!?
S m o ke r s  o f  1 . 5  p a c ks  o f  c i ga r e t te s  a  d ay  a r e  ex p o s e d  to  a s

m u c h  ra d i a t i o n  a s  t h e y  w o u l d  r e c e i v e  f r o m  3 0 0  t 0  3 5 0  

c h e s t  X - ray s  a  y e a r.



SMOKING RADIATION and LUNG CANCER
I n  d i f fe re nt  s t u d i e s  ra t e  o f  c a n c e r  f ro m  ra d i a t i o n  a b o u t  
2 t o 5 %  o f  a l l  l u n g  c a n c e rs .



SMOKING RADIATION and LUNG CANCER
Po l o n i u m  ra d i a t i o n  i n  t h e  b ro n c h i a l  e p i t h e l i u m  d e p e n d s  n o t  
o n l y  o n  t h e  p a r t i c l e  c o n c e n t ra t i o n  o f  t h e s e  a re a s ,  b u t  a l s o  
o n  t h e  t i m e  o f  t h e i r  p e r m a n e n c e .  H a l f - l i fe  o f  p o l o n i u m  i s  
1 3 8 . 3 8  d ay s  a n d  o f  l e a d  2 2  y e a rs ,  w h i c h  d e c ay s  a f t e r w a rd s  
i n t o  p o l o n i u m .  T h e re  i s  a  s i g n i f i c a nt  c a n c e r  r i s k  d u e  t o  
c h ro n i c  ex p o s u re  t o  l o w  l e ve l s  o f  i n s o l u b l e  a l p h a - e m i t t i n g  
p a r t i c l e s



SMOKING RADIATION and LUNG CANCER
D e p o s i t s  o f  2 1 0 P b  a n d  a l p h a  p a r t i c l e - e m i t t i n g  2 1 0 Po  fo r m  
i n  t h e  l u n g s  o f  s m o ke rs ,  ge n e ra t i n g  l o c a l i ze d  ra d i a t i o n  
d o s e s  fa r  g re a t e r  t h a n  t h e  ra d i a t i o n  ex p o s u re s  h u m a n s  
ex p e r i e n c e  f ro m  n a t u ra l  s o u rc e s .  T h i s  ra d i a t i o n  ex p o s u re ,  
d e l i ve re d  t o  s e n s i t i ve  t i s s u e s  fo r  l o n g  p e r i o d s  o f  t i m e ,  m ay  
i n d u c e  c a n c e r  b o t h  a l o n e  a n d  sy n e rg i s t i c a l l y  w i t h  
n o n ra d i o a c t i ve  c a rc i n o ge n s .



SMOKING RADIATION and LUNG CANCER
T h e  a l p h a - ra d i o a c t i ve  p o l o n i u m  2 1 0  ( Po - 2 1 0 )  i s  o n e  o f  t h e  
m o st  p o w e r f u l  c a rc i n o ge n i c  a ge n t s  o f  t o b a c c o  s m o ke  a n d  i s  
re s p o n s i b l e  fo r  t h e  h i s t o t y p e s h i f t  o f  l u n g  c a n c e r  f ro m  
s q u a m o u s  c e l l  t y p e  t o  a d e n o c a rc i n o m a .



SMOKING RADIATION and LUNG CANCER
I t  i s  n e c e s s a r y  t h a t  t h e  m e d i c a l  a n d  s c i e nt i f i c  wo r l d  
b e c o m e s  a w a re  a n d  c o n s c i o u s  o f  t h i s  p ro b l e m ,  c re a t i n g  
sy s t e m a t i c  e d u c a t i o n a l  p ro g ra m s  o f  t o b a c c o l o g y i n  t h e  
u n i ve rs i t i e s .

L i ke w i s e ,  g o ve r n m e nt s  s h o u l d  fo rc e  m a n u fa c t u re rs  t o  
i n t ro d u c e  c i ga re t t e s  w i t h  l o w  Po - 2 1 0  c o n c e n t ra t i o n  a n d  
p l a c e  a  c l e a r  i n d i c a t i o n  a b o u t  t h i s  o n  t h e  p a c ke t  i n  o rd e r  t o  
re d u c e  s m o ke rs '  r i s k .



FINALLY
s i n c e  p e o p l e  fe a r  e ve r y t h i n g  t h a t  i s  ra d i o a c t i ve ,  p e r h a p s  i t  

w o u l d  b e  u s e f u l  t o  c re a t e  a n  a d e q u a t e  i n fo r m a t i o n  
c a m p a i g n  s o  a s  t o  e n a b l e  a n d  a c c e l e ra t e  s m o ke rs '  
m o t i va t i o n a l  p a t h w ay s  a n d  i n c re a s e  t h e  e f f i c a c y  o f  a n t i -
s m o k i n g  p ro g ra m s .



Thank you for your attention


