
What is Nanotechnology?

N a n o te c h n o l o g y  is t h e  m a n ip u la t io n  of 
m a t t e r  o n  a  n e a r - a to m ic  s i z e  s c a l e  to 
p r o d u c e  n e w  s t r u c tu r e s ,  m a te r ia l s ,  a n d  d e ­
v ic e s .  M a te r ia ls  exhib i t  u n iq u e  p r o p e r t i e s  
a t  t h e  n a n o s c a l e  level, w h ic h  a f fe c t  the ir  
p h y s ic a l ,  c h e m ic a l  a n d  b io lo g ica l  behav io r .

How is it Used?

T h e  u s e  of n a n o t e c h n o l o g y  is b e in g  
r e s e a r c h e d  a n d  d e v e l o p e d  in m a n y  
a r e a s ,  inc lud ing :

• D e v e lo p in g  n e w  op tica l ,  e le c t ro n ic  a n d  
o p to e l e c t r o n ic  d e v ic e s .

• Im prov in g  e n e r g y  s t o r a g e  a n d  efficiency.
• C r e a t in g  h igh ly  e ffe c t iv e  m e c h a n i c a l  a n d  

b io -e le c t ro n ic  in te r f a c e s .
• A d v a n c in g  n e w  m e t h o d s  of m e d ic a l  

im a g in g ,  t r e a tm e n t ,  a n d  t h e r a p e u t i c s .

S c ie n t i s t s  p r e d ic t  n a n o t e c h n o l o g y  h a s  t h e  
ability to  re v o lu t io n ize  m a n y  in d u s t r ie s .  For 
e x a m p le ,  n a n o t e c h n o l o g y  is e x p e c t e d  to 
e n a b l e  t h e  p r o d u c t i o n  of sm alle r ,  c h e a p e r  
a n d  m o r e  a c c u r a t e  s e n s o r s .  T h e  s e n s o r s  
c o u ld  d e t e c t  e n v i r o n m e n ta l  p o l lu ta n ts ,  ind i­
c a t e  e x p o s u r e  to  tox ic  s u b s t a n c e s  in t h e  
w o r k p la c e ,  h e lp  b u s i n e s s  t r a c k  inv en to r ie s ,  
c h e c k  f o o d  safe ty ,  a n d  a s s e s s  s t ru c tu ra l  
d a m a g e  in b u ild in g s .

Is There a Risk in the Workplace?

N a n o m a t e r i a l s  c a n  b e h a v e  in  
u n p r e d i c t a b l e  w a y s  w h e n  h a n d l e d .

N a n o m a te r i a l s  p r e s e n t  n e w  c h a l l e n g e s  to  
u n d e r s t a n d i n g ,  p r e d ic t in g  a n d  m a n a g i n g  
p o te n t ia l  h e a l th  r isks .  T h e y  m a y  in te ra c t  
with t h e  h u m a n  b o d y  in d if fe ren t  w a y s  th a n  
m o r e  c o n v e n t io n a l  m a te r ia l s ,  d u e  to  their  
e x t r e m e ly  sm a l l  s ize .  For e x a m p le ,  s t u d i e s  
h a v e  e s t a b l i s h e d  th a t  t h e  c o m p a r a t iv e ly  
l a rg e  s u r f a c e  a r e a  of i n h a le d  n a n o p a r t i c l e s  
c a n  i n c r e a s e  the ir  toxicity. S u c h  sm al l  
p a r t ic le s  c a n  p e n e t r a t e  d e e p  into t h e  lu n g s  
a n d  m a y  m o v e  to  o th e r  p a r t s  of t h e  body ,  
in c lu d in g  t h e  liver a n d  brain .

T h e r e  a r e  still m a n y  k n o w l e d g e  g a p s  to 
b e  filled b e f o r e  w e  fully u n d e r s t a n d  h o w  
to  w o rk  s a fe ly  with t h e s e  m a te r ia l s .  Until 
t h e s e  a n d  o th e r  r e s e a r c h  q u e s t i o n s  a r e  
a n s w e r e d ,  it is p r u d e n t  to  p r o c e e d  with 
c a u t i o n  w h e n  w o rk in g  with n a n o m a te r i a l s .

What is NIOSH’s Role?

T h e  N ationa l  Insti tu te  for O c c u p a t io n a l  S a f e ­
ty a n d  H ea l th  is p a r t ic ip a t in g  in a n  in te rn a ­
tional effort of r e s e a r c h  g r o u p s ,  g o v e r n m e n t  
a g e n c i e s  a n d  in d u s t r ie s  s e e k in g  to  u n d e r ­
s t a n d  t h e  h e a l th  im p a c t  of n a n o te c h n o l o g y  
a n d  h o w  to  co n tro l  p o ten t ia l  risks. N IO SH  is 
p u r s u in g  a  n u m b e r  of initiatives, inc lud ing:

• S tu d y in g  t h e  m e c h a n i s m s  l e a d in g  to 
n a n o p a r t i c l e  toxicity.

• D e v e lo p in g  a n d  te s t in g  m e t h o d s  to 
c h a r a c t e r i z e  a n d  m o n i to r  t h e  h ea l th -  
r e l a t e d  p r o p e r t i e s  of n a n o m a te r i a l s .

• Inves t iga t ing  n a n o p a r t i c l e  e x p o s u r e  
a n d  w a y s  of contro l l ing  e x p o s u r e  in 
t h e  w o rk p la c e .

0 ,

V

100 nm

S c a n n i n g  T r a n s m i s s i o n  E l e c t r o n  M i c r o s ­
c o p y  i s  b e i n g  u s e d  t o  i d e n t i f y  l e a d - r i c h  
n a n o p a r t i c l e s  in  a  p r e d o m i n a n t l y  i r o n  f u m e .

T h r o u g h  s t r a t e g i c  p la n n in g ,  w o rk in g  in p a r t ­
n e r s h ip  with o th e r s  a n d  m a k in g  in fo rm ation  
w ide ly  a v a i la b le ,  N IO SH  is w o rk in g  in p a r a l ­
lel with t h e  d e v e l o p m e n t  a n d  i m p l e m e n t a ­
t ion  of n a n o t e c h n o l o g y  to  fulfill its m is s io n  of 
p ro v id in g  n a t io n a l  a n d  w o r ld  l e a d e r s h ip  to 
p r e v e n t  w o rk - r e la te d  i l ln ess  a n d  injuries.



Further Resources

N atio n a l  Ins ti tu te  for O c c u p a t i o n a l  S a fe ty  a n d  
H ea l th  N a n o t e c h n o l o g y  Topic  P a g e  
www.cdc.gov/niosh/topics/nanotech
N atio n a l  O c c u p a t i o n a l  R e s e a r c h  A g e n d a  
(NORA). C lick  o n  E m e r g in g  T e c h n o lo g ie s  
www2a.cdc.gov/nora
T h e  N at iona l  N a n o t e c h n o l o g y  Initiative in th e
U n ited  S t a t e s
www.nano.gov
Royal S o c ie ty /  Royal A c a d e m y  of 
E n g in e e r s  R e p o r t  
www.royalsoc.ac.uk

T h e  N at iona l  Insti tu te  for O c c u p a t i o n a l  S a fe ty  
a n d  H ea l th  (NIOSH), w h ic h  is p a r t  of t h e  
C e n t e r s  for D i s e a s e  C o n tro l  a n d  P re v e n t io n  
(C D C ), is t h e  p r im a ry  fe d e ra l  a g e n c y  r e s p o n ­
s ib le  for c o n d u c t i n g  r e s e a r c h  a n d  m a k in g  
r e c o m m e n d a t i o n s  for t h e  p re v e n t io n  of w ork- 
r e l a t e d  i l ln ess  a n d  injuries.

W o r k p l a c e
Safety and Health

A  T r a n s m i s s i o n  E l e c t r o n  M i c r o g r a p h  o f  a  ‘n a n o r o p e ’ f o r m e d  
f r o m  s i n g l e  w a l l e d  c a r b o n  n a n o t u b e s .  T h e  i m a g e  s h o w s  t h e  i r o n  
c a t a l y s t  p a r t i c l e s  ( r e d )  f r o m  w h i c h  t h e  n a n o t u b e s  a r e  g r o w n .

To p r o te c t  w o rk e r  h e a l th ,  
N IO SH  r e s e a r c h e r s  a r e  
s tu d y in g  h o w  n a n o p a r t i c l e s  
m a y  b e  tox ic  a n d  h o w  e x p o ­
s u r e s  c a n  b e  c o n t r o l le d  to  
s a f e  levels.
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