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I n t r o d u c t i o n 

' h e n y o u c o n t r o l a t o m s , 

y o u c o n t r o l j u s t a b o u t 

e v e r y t h i n g , " s a i d R i c h a r d 

S m a l l e y , t h e 1 9 9 6 Nobe l L a u r e a t e , 

w h o d i s c o v e r e d b u c k y b a l l s , 

r e f e r r i n g t o t h e p o s s i b i l i t i e s o f 

n a n o t e c h n o l o g y 1 . T h e g u i d i n g v i s ion 

o f n a n o t e c h n o l o g y i s a t o m i c 

p r e c i s i o n . I n r e a l i t y , 

n a n o t e c h n o l o g y i s a n e n a b l i n g 

t e c h n o l o g y p r o v i d i n g t o o l s f or t h e 

f a b r i c a t i o n , m a n i p u l a t i o n a n d 

c o n t r o l o f m a t e r i a l s a t t h e a t o m i c 

l e v e l . A t t h e Heart o f 

n a n o t e c h n o l o g y , it b r i n g s i n t o 

c o l l a b o r a t i o n i d e a s in c h e m i s t r y , 

p h y s i c s a n d b i o l o g y m i x e d a n d 

b l e n d e d w i t h e n g i n e e r i n g a n d 

m e d i c i n e 3 . S c i e n t i s t s a n d 

e n g i n e e r s h a v e s h o w n a n a c t i v e 

i n t e r e s t i n n a n o t e c h n o l o g i e s 

b e c a u s e a t s i ze s b e l o w 1 0 0 n m , t h e 

f u n d a m e n t a l c h e m i c a l o r e l e c t r i c a l 

p r o p e r t i e s o f m a t e r i a l s c a n c h a n g e . 

F o r e x a m p l e , s i l ver m e t a l u s e d in 

j e w e l l a r y i s t y p i c a l l y i n e r t , 

h o w e v e r , a t t h e n a n o s c a l e , i t 

b e c o m e s c h e m i c a l l y m o r e a c t i v e 

p o s s e s s i n g a n t i b a c t e r i a l 

p r o p e r t i e s . S u c h u s e f u l c h a n g e s in 

p r o p e r t y h a v e b e c o m e t h e c a t a l y s t 

f o r p r e d i c t i o n s o f a r a n g e o f 

f u n d a m e n t a l n e w a d v a n c e s i n 

c h e m i s t r y a n d p h y s i c s o v e r t h e n e x t 

1 0 - 5 0 y e a r s , m o s t l y in t h e 

d o m a i n s o f n e w m a t e r i a l s , t h e 

e n v i r o n m e n t , in m e d i c i n e a n d 

i n f o r m a t i o n t e c h n o l o g y . A l t h o u g h 

t h e t o p a n d b o t t o m o f t h e n a n o s c a l e 

( ideal ly r a n g i n g f r o m 1 t o 1 0 0 n m ) 

d o e s n o t h a v e s h a r p d e m a r c a t i o n s 

- e s p e c i a l l y t h e u p p e r v a l u e , i t 

e x c l u d e s i n d i v i d u a l a t o m s o n t h e 

l o w e r e n d , a n d m a t t e r t h a t c a n b e 

s e e n w i t h a v e r y g o o d o p t i c a l 

m i c r o s c o p e o n t h e u p p e r e n d . T h i s 

h a r n e s s i n g o f p r o p e r t i e s o f m a t t e r 

a t t h e n a n o s c a l e w a s p r e d i c t e d b y 

R i c h a r d F e y n m a n ' s f a m o u s 

p r o p h e s y in 1 9 5 9 : " t h e r e is p l e n t y 

o f r o o m a t t h e b o t t o m . " 

A p p l i c a t i o n s o f n a n o t e c h n o l o g y a r e 

e n a b l e d b y n a n o m a t e r i a l s , w h i c h 

h a v e n o v e l o p t i c a l , e l e c t r i c o r 

m a g n e t i c p r o p e r t i e s . T h e b u i l d i n g 

b l o c k s o f n a n o t e c h n o l o g y a r e 

s e m i c o n d u c t o r s , m e t a l s , m e t a l 

o x i d e s , c a r b o n m a t e r i a l s a n d 

o r g a n i c s . T h e e m e r g i n g c o m m e r c i a l 

g r o w t h a r e a s in n a n o t e c h n o l o g y a r e 

n a n o m a t e r i a l s a n d n a n o m a t e r i a l s 

p r o c e s s i n g , n a n o b i o t e c h n o l o g y , 

n a n o p h o t o n i c s , n a n o e l e c t r o n i c s 

a n d n a n o i n s t r u m e n t a t i o n . 

N a n o m a t e r i a l s a n d n a n o m a t e r i a l s 

p r o c e s s i n g c o m p a n i e s d e v e l o p t h e 

m a t e r i a l s a n d m e t h o d s t o 

m a n i p u l a t e a n d m a n u f a c t u r e 

p r o d u c t s b a s e d o n n a n o m a t e r i a l s . 

N a n o p h o t o n i c s i n v o l v e s t h e 

d e v e l o p m e n t o f h i g h l y i n t e g r a t e d 

o p t i c a l - c o m m u n i c a t i o n s 

c o m p o n e n t s u s i n g n a n a - o p t i c a n d 

n a n o - m a n u f a c t u r i n g t e c h n o l o g i e s 

l e a d i n g t o r a p i d p r o t o t y p i n g , h i g h -

p e r f o r m a n c e a d v a n t a g e s , s m a l l e r 

f o r m s a n d l o w e r c o s t s . 

N a n o b i o t e c h n o l o g y i s 

m u l t i d i s c i p l i n a r y c o m b i n i n g a r e a s 

s u c h a s b i o l o g y a n d 

n a n o e l e c t r o n i c s to f a b r i c a t e a r r a y s 

o f t i n y d i a g n o s t i c s e n s o r s t h a t 

c a n d e t e c t s p e c i f i c b i o l o g i c a l 

m o l e c u l e s o r i n d i v i d u a l s t r a n d s o f 

DNA. T h e s e d e v i c e s will p r o v i d e 

f a s t e r , c h e a p e r a n d m o r e 

c o m p r e h e n s i v e d i a g n o s e s o f 

c o m p l e x d i s e a s e s . N a n o e l e c t r o n i c s 

i n c l u d e s e l e c t r o n i c a n d o p t o ­

e l e c t r o n i c d e v i c e s i n w h i c h 

i n d i v i d u a l a s s e m b l i e s o f 

n a n o m e t e r - s c a l e c o m p o n e n t s 

f u n c t i o n a s a c t i v e d e v i c e e l e m e n t s . 

P o t e n t i a l n a n o e l e c t r o n i c s p r o d u c t s 

i n c l u d e i n t e g r a t e d m e m o r y l o g i c , 

p a s s i v e o p t i c a l c o m p o n e n t s , Field 

e m i s s i o n d e v i c e s , a n d f l a t - p a n e l 

d i s p l a y a n d l i g h t - e m i t t i n g d i o d e s . 

G l o b a l B u s i n e s s O u t l o o k 

G l o b a l l y , n a n o t e c h n o l o g y i s 

p r o j e c t e d t o b e a n a l l p e r v a s i v e 

Prof . V e r a n j a K a r u n a r a t n e 
and 

Prof . Aj i th de Alwis 

Sri Lanka Institute of 
Nanotechno logy. 

t e c h n o l o g y . I t h a s b e e n 

i n c o r p o r a t e d i n t o t y r e s , t o o t h p a s t e , 

s u n c r e a m , t e n n i s r a c k e t s , s h i r t s , 

t r o u s e r s , C D p l a y e r s , e t c . It m a k e s 

d a y - t o - d a y c o n s u m e r g o o d s s m a l l e r , 

l i g h t e r , f a s t e r a n d c h e a p e r . 

H o w e v e r , n a n o t e c h n o l o g y , t o d a y , is 

in t h e i n t e r f a c e b e t w e e n s c i e n t i f i c 

r e a l i t y a n d a m b i t i o u s v i s i o n s o r 

b e t w e e n f irst a c c o m p l i s h m e n t s a n d 

f u t u r e e x p e c t a t i o n s . It i s a p p l i e d b y 

s c i e n t i s t s a n d r e s e a r c h m a n a g e r s ; 

p o l i c y m a k e r s , j o u r n a l i s t s , 

e c o n o m i s t s , i n v e s t o r s a n d p r e s s u r e 

g r o u p s n a r r a t e i t s u s e f u l n e s s . A s 

p r o j e c t i o n s a r e m a d e a b o u t i t s 

g r o w t h , p o i n t s o f r e f e r e n c e s evolve 

c o n s t a n t l y a n d u n c o n s c i o u s l y . 

N a n o t e c h n o l o g y i s e s t i m a t e d t o 

m a k e a g r e a t i m p a c t o n t h e g loba l 

e c o n o m y , a n d a s s u c h a n 

a p p r o p r i a t e i n d i c a t o r o f i t s 

s i g n i f i c a n c e c a n b e m a r k e t 

v o l u m e s . H o w e v e r , n a n o t e c h n o l o g y 

a s a n i n d u s t r y c a n n o t b e e a s i l y 

q u a n t i f i e d a l t h o u g h i t s c o n t r i b u t i o n 

t o i m p r o v e m e n t s i n t h e e x i s t i n g 

p r o d u c t s a n d e v e n t o p r o d u c e b r a n d 

n e w p r o d u c t s . M o s t g l o b a l m a r k e t 

f o r e c a s t s o f n a n o t e c h n o l o g y s p a n s 

b e t w e e n t h e p e r i o d b e t w e e n 2 0 0 0 

a n d 2 0 1 5 . A c c o r d i n g t o t h e U n i t e d 

S t a t e N a t i o n a l S c i e n c e F o u n d a t i o n 

e s t i m a t e o f 2 0 0 1 , t h e w o r l d m a r k e t 

for n a n o t e c h n o l o g i c a l p r o d u c t s b y 

2 0 1 5 will b e a r o u n d " 1 tr i l l ion U S 

D o l l a r s 3 . O n t h e o t h e r h a n d , t h e 

L u x R e s e a r c h C o r p o r a t i o n 

e s t i m a t e d in 2 0 0 4 t h a t t h e s a m e 

m a r k e t t o b e 2 . 6 tr i l l ion U S D o l l a r s 

b y 2 0 1 4 *». T h e l a t t e r w h i c h g i v e s a 
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more optimistic economic scenario 
implies that nanotechnology would 
c o n t r i b u t e m o r e to t h e g l o b a l 
economy than the information and 
c o m m u n i c a t i o n t e c h n o l o g y a n d 
m a k e the f u t u r e b i o t e c h n o l o g y 
market insignificant by comparison. 
Contributing to the current market , 
n a n o - d e v i c e s a n d a n d 
n a n o b i o t e c h n o l o g y tops t h e list 
fol lowed by n a n o m a t e r i a l s . 
H o w e v e r , in f u t u r e m a r k e t s , 
n a n o m a t e r i a l s will e x p a n d 
significantly, nanoe lec tronics will 
emerge a s a significant contr ibutor 
fo l lowed by p h a r m a c e u t i c a l s , 
chemical processing and aerospace 
industry. 

T h e L u x R e s e a r c h C o r p o r a t i o n 
report of 2 0 0 4 shows a three-phase 
m o d e l for t h e d e v e l o p m e n t of 
nanotechnology. In the first phase 
(up to 2 0 0 4 ) , n a n o t e c h n o l o g y -
incorpora ted h igh-tech p r o d u c t s 
were introduced to the market . The 
n e x t p h a s e (up to 2 0 0 9 ) , 
n a n o t e c h n o l o g y b r e a k t h r o u g h s 
were predicted to take place. In the 
t h i r d ( 2 0 1 0 o n w a r d s ) , 
nanotechnology was forecasted to 
b e c o m e c o m m o n p l a c e in 
m a n u f a c t u r e d g o o d s , s u c h a s , 
p h a r m a c e u t i c a l a n d m e d i c a l 
d e v i c e s . It e s t i m a t e s t h a t 
n a n o t e c h n o l o g y , in i t s v a r i e d 
manifestations, would reach 1 5 % of 
the global manufacturing output by 
2 0 1 5 . Nano-enabled drug delivery 
m a r k e t is projected to grow 5 0 % 
between 2 0 0 5 and 2 0 1 2 . In 2 0 1 2 , 
t h e e x p e c t e d e a r n i n g s f r o m 
nanotechnology on drug delivery of 
approximately 4 . 5 billion US Dollars 
will c a p t u r e a n a n o t e c h n o l o g y 
market s h a r e of 10% by 2 0 2 0 . 

Like a n y t e c h n o l o g y , 
n a n o t e c h n o l o g y ' s a d v a n c e s will 
depend on available venture capital 
funding. Risk debate s re la ted to 
possible dangers of nanopart i c l e s 
which emerged around 2 0 0 0 , still 
remain in the public domain . All 
this might make some investors to 
take a caut ious approach and wait 
for m o r e i n d i c a t i o n s of t h e 
o u t c o m e s . T o d a y , t h e r e a r e 

b u s i n e s s i n d i c e s t r a c k i n g t h e 
progress of nano-based companies 
(i.e., LUX Nano Index) 5 . 

The emergence of new companies 
i s a s a l i e n t i n d i c a t o r o f t h e 
e c o n o m i c s i g n i f i c a n c e of a new 
technology. In nanotechnology, new 
companies typically are s tar t u p s 
where they hold p a t e n t s on new 
nanotechnologies which they c a n 
e x p l o i t or l i c e n s e o u t to o t h e r 
companies with better capabilities 
of p r o d u c t i o n a n d m a r k e t i n g . 
Venture capital is a valuable source 
of funding in this high-risk sector. 
The United S ta te s National Science 
Foundation es t imates that about 2 
million nanotechnology employees 
will be needed globally by 2 0 1 5 . The 
large majority of these workers will 
be in the USA followed by J a p a n , 
E u r o p e , a n d the Asia Pacific. In 
addition, about 5 million support 
j o b s would be c r e a t e d . Many of 
these jobs would be in new S M E s 
(small a n d m e d i u m enterpr i se s ) , 
but several c o m p a n i e s , s u c h a s , 
B a y e r , B A S F , C a r l Z e i s s , Agfa-
G e v a e r t , G e n e r a l E l e c t r i c a n d 
Philip's who would a l so employ 
many, were created prior to 1 9 0 0 . 
About 3 0 % of these companies are 
in n a n o m a t e r i a l s . An 

a p p r o x i m a t e l y e q u a l n u m b e r is 
act ive in nanobiotechnology a n d 
t h e r e s t a r e in n a n o t o o l s a n d 
n a n o d e v i c e s . T h e USA is ac t ive , 
roughly equally in all sectors , while 
Germany is s tronger in nanotools 6 . 
T h e UK is w e l l - k n o w n for 
n a n o b i o t e c h n o l o g y while J a p a n 
being strong in nanomateria ls , and 
n a n o t o o l s is l e s s a c t i v e in 
nanobiotechnology. The USA h a s , 
by far, the largest n u m b e r of S M E s 
and startup companies , in Europe 
and Asia, university and research 
centres play a more prominent role. 
While in J a p a n , the UK, C h i n a , 
F r a n c e , Austria, Australia, Spain, 
Italy and Poland, universities and 
r e s e a r c h i n s t i t u t e s o u t n u m b e r 
c o m p a n i e s , in U S , G e r m a n y , 
Switzerland, Israel, Taiwan, South 
Korea and Finland, the number of 
c o m p a n i e s f a r o u t n u m b e r 
U n i v e r s i t i e s a n d r e s e a r c h 

i n s t i t u t e s . C o u n t r i e s , s u c h a s , 
C h i n a , I n d i a a n d R u s s i a , a r e 
emerging in nanotechnology and are 
poised to overtake Europe. Although 
none h a s notable companies doing 
nanotechnology, they could become 
k e e n c o m p e t i t o r s for p r o d u c t s , 
re search and production s ites 6 . 

N a n o t e c h n o l o g y P a t e n t s a n d 
P u b l i c a t i o n S c e n a r i o 

F o r a n y country, economic s u c c e s s 
is not possible without scientif ic 
a n d technological excel lence. The 
two main p a r a m e t e r s m e a s u r i n g 
s c i e n t i f i c a n d t e c h n o l o g i c a l 
e x c e l l e n c e a r e p a t e n t s a n d 
p u b l i c a t i o n s . P a t e n t s a r e a 
m e a s u r e of the ability to transfer 
s c i e n t i f i c r e s e a r c h i n t o 
t e c h n o l o g i c a l a p p l i c a t i o n s . 
T h e r e f o r e , p a t e n t s r e f l e c t t h e 
potential for economic exploitation 
of r e s e a r c h f indings e m a n a t i n g 
f r o m r e s e a r c h e r s , r e s e a r c h 
organ i sa t ions a n d countr i e s . The 
U n i t e d S t a t e s P a t e n t Office 
( U S P T O ) r a n k s n u m b e r o n e in 
t e r m s of n a n o t e c h n o l o g y p a t e n t 
applicat ions followed the E u r o p e a n 
P a t e n t Office ( E P O ) . B o t h t h e 
U S P T O a n d t h e E P O h a v e 
d e v e l o p e d w a y s of c a t e g o r i s i n g 
n a n o t e c h n o l o g y p a t e n t s in to 
famil ies of invent ions to aid the 
p a t e n t e x a m i n e r s a n d to identify 
d e v e l o p m e n t s in t h i s e m e r g i n g 
t e c h n o l o g y 7 . On the o t h e r h a n d , 
s c i e n t i f i c p u b l i c a t i o n s r e f l e c t 
s c i e n t i f i c e x c e l l e n c e in 
n a n o t e c h n o l o g y . The n u m b e r of 
p u b l i c a t i o n s a l o n e c a n lead to 
m i s l e a d i n g a n a l y s i s a n d o t h e r 
i m p o r t a n t i n d i c a t o r s , s u c h a s , 
c i t a t i o n s , q u a l i t y of a g iven 
publication and its impact on the 
s c i e n t i f i c c o m m u n i t y , m u s t be 
taken into consideration. The top 
c i ted j o u r n a l s a r e the E u r o p e a n 
'Nature" and the US "Science" and 
m o r e r e c e n t l y ' N a t u r e 

Nanotechnology* all of which a r e 
p u b l i s h e d in E n g l i s h a n d c o v e r 
m u l t i d i s c i p l i n a r y r e s e a r c h . T h e 
l a r g e s t n u m b e r s of n a n o s c i e n c e 
h i g h - i m p a c t j o u r n a l s c o v e r t h e 
fields, such as , physics , chemis try 
a n d material sc ience 7 . 
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S r i L a n k a n I n i t i a t i v e a n d i t s 
I m p a c t o n E c o n o m i c 
D e v e l o p m e n t 

O n l y a b o u t 0 . 1 4 % o f G r o s s 

D o m e s t i c P r o d u c t (GDP) w a s s p e n t 

o n r e s e a r c h a n d d e v e l o p m e n t in S r i 

L a n k a l a s t y e a r , w h i c h , in r e l a t i o n 

t o t h e a v e r a g e o f a b o u t 1 % 

c o n t r i b u t e d b y m o s t d e v e l o p i n g 

c o u n t r i e s a n d o v e r 2 % a l l o c a t e d by 

d e v e l o p e d n a t i o n s , i s a n 

i n s i g n i f i c a n t a m o u n t . An a x i o m 

g e n e r a l l y a g r e e d u p o n w o r l d w i d e is 

t h a t r e s e a r c h a n d i n n o v a t i o n l e a d s 

t o t h e p r o s p e r i t y o f a n a t i o n . F o r 

e x a m p l e , Sr i L a n k a h a s h a d a r e c o r d 

o f l e s s t h a n t w o p a t e n t s filed a t t h e 

U S P T O c o m p a r e d t o t h o u s a n d s 

filed b y d e v e l o p e d n a t i o n s . S u c h a 

low n u m b e r o f p a t e n t a p p l i c a t i o n s 

c l e a r l y c o r r e l a t e w i t h t h e l o w 

e x p e n d i t u r e o n r e s e a r c h a n d 

d e v e l o p m e n t . T h u s , u p t o n o w , 

r e s e a r c h h a s p l a y e d a m i n i m a l ro le 

in t h e S r i L a n k a ' s d e v e l o p m e n t . 

T h e r e f o r e , s i n c e i n d e p e n d e n c e in 

1 9 4 8 , S r i L a n k a h a s n o t b e e n a b l e 

t o c o m e o u t o f i t s c o m m o d i t y 

m i n d s e t , a n d o f a l l o u r e x p o r t s o n l y 

1 . 5 % a r i s e o u t o f a d v a n c e d 

t e c h n o l o g y p r o d u c t s 8 . I t i s a l s o 

n o t e w o r t h y t h a t S r i L a n k a h a s n o t 

t a k e n a n a c t i v e ro l e in a n y o f t h e 

t e c h n o l o g i c a l w a v e s t h a t h a s s w e p t 

t h e p l a n e t f o r t h e p a s t t w o 

c e n t u r i e s . In t h i s b a c k d r o p , it i s 

p e r t i n e n t t o a s k 1 h o w 

n a n o t e c h n o l o g y , c o n s i d e r e d a s t h e 

f i f th i n d u s t r i a l r e v o l u t i o n , c a n 

c o n t r i b u t e to t h e e n h a n c e m e n t o f 

t h e S r i L a n k a n e c o n o m y . 

T h e n a n o t e c h n o l o g y i n i t i a t i v e in Sr i 

L a n k a l a u n c h e d t h o u g h 

N a n o t e c h n o l o g y C o m p a n y 

( N A N C O ) a n d t h e S r i L a n k a 

I n s t i t u t e o f N a n o t e c h n o l o g y 

( S L I N T E C ) in 2 0 0 6 , i s u n i q u e a m o n g 

s u c h i n i t i a t i v e s w o r l d w i d e , w h e r e 

t h e g o v e r n m e n t a n d t h e p r i v a t e 

s e c t o r h a v e i n v e s t e d e q u a l l y . T h e 

s p i r i t o f t h i s i n i t i a t i v e i s t o m a k e 

r e s e a r c h f i n d i n g s d i r e c t l y 

c o n t r i b u t e t o n a t i o n a l d e v e l o p m e n t . 

S L I N T E C , w h i c h s t a r t e d r e s e a r c h in 

A u g u s t o f 2 0 0 9 , p r o v i d e s p l a t f o r m 

r e s e a r c h s o l u t i o n s b a s e d o n 
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n a n o t e c h n o l o g y t o t h e S r i L a n k a n 

i n d u s t r i e s . T h e p a r t i c i p a t i n g 

i n d u s t r i e s , n a m e l y , B r a n d i x , Dialog , 

H a y l e y s , L o a d s t a r , a n d M A S 

H o l d i n g s , w h o a r e a l s o t h e j o i n t 

v e n t u r e p a r t n e r s , a r e n a t i o n a l 

l e a d e r s in t e r m s o f e x p o r t r e v e n u e 

o r in m a r k e t c a p i t a l i s a t i o n in t h e i r 

r e s p e c t i v e s e c t o r s h a v i n g 

e s t a b l i s h e d n i c h e m a r k e t s f or t h e i r 

g lobal ly c o m p e t i t i v e p r o d u c t s . It i s 

e n v i s a g e d t h a t t h e s e c o m p a n i e s 

w o u l d b e n e f i t f r o m n a n o t e c h n o l o g y 

d i f f e r e n t i a t o r s p r o v i d e d b y S L I N T E C 

t o t h e i r p r o d u c t l i n e u p . 

S i g n i f i c a n t l y , t h u s f a r , S L I N T E C 

h a s a p p l i e d for tfiree p a t e n t s a t t h e 

U S P T O to c o v e r t h e i n n o v a t i o n s for 

i t s j o i n t v e n t u r e p a r t n e r s . 

S p e c i f i c a l l y , t w o o f t h e p a t e n t s 

c o v e r a s l o w r e l e a s e n a n o - f e r t i l i s e r 

f o r m u l a t i o n d e v e l o p e d b y S L I N T E C 

w h i c h r e l e a s e s n i t r o g e n t o t h e soi l 

in a s l o w a n d s u s t a i n e d m a n n e r . 

T h e l o s s o f n i t r o g e n ( u p to 5 0 % ) 

d u e to e v a p o r a t i o n a n d l e a c h i n g o u t 

b y r a i n w a t e r is a m a j o r e c o n o m i c 

l o s s in t h e a g r i c u l t u r e s e c t o r . In 

S r i L a n k a , t h e c u r r e n t f e r t i l i s e r 

s u b s i d y a l l o c a t i o n b y t h e 

g o v e r n m e n t in t h e p a d d y a n d t e a 

s e c t o r i s R s . 3 0 bi l l ion 9 . E v e n if t h e 

S L I N T E C s l o w r e l e a s e n a n o -

fer t i l i ser f o r m u l a t i o n s s a v e s 3 0 % o f 

t h e c u r r e n t l o s s it w o u l d a m o u n t 

t o R s . 9 bi l l ion in s a v i n g s . T h e t h i r d 

p a t e n t a p p l i c a t i o n i s o n a n 

e n v i r o n m e n t a l l y f r i e n d l y , v a l u e -

a d d e d so l id r u b b e r t y r e b a s e d o n 

n a n o - m a t e r i a l s . 

A n o t h e r k e y a r e a S L I N T E C h a s 

b e e n p u r s i n g s i n c e i n c e p t i o n i s 

a d d i n g v a l u e t o S r i L a n k a n n a t u r a l 

r e s o u r c e s w i t h n a n o - a p p t i c a t i o n s . 

F o r e x a m p l e , m a k i n g a s i g n i f i c a n t 

r e s e a r c h b r e a k t h r o u g h , S L I N T E C 

h a s a p p l i e d for t w o m o r e p a t e n t 

a p p l i c a t i o n s , f irst ly t o m a k e c a r b o n 

n a n o - t u b e s u s i n g u n i q u e S r i 

L a n k a n v e i n g r a p h i t e ( m i n e d 

u n d e r g r o u n d o n l y in S r i L a n k a ) 

m i n e d b y B o g a l a a n d K a h a t a g a h a 

m i n e s a n d s e c o n d l y for p h y s i c a l 

m e t h o d t o m a k e n a n o - m a g n e t i t e 

f r o m n a t u r a l l y o c c u r r i n g m a g n e t i t e 

o r e f o u n d i n M a t a l e . C a r b o n 

n a n o t u b e s a r e u s e d t o m a n u f a c t u r e 

i n t e g r a t e d c i r c u i t s , s e m i c o n d u c t o r 

c h i p s u s e d in c o m p u t e r s a n d h a v e 

a p p l i c a t i o n s in n a n o e l e c t r o n i c s 

a m o u n t i n g t o a g l o b a l b u s i n e s s o f 

s e v e r a l bi l l ion U S D o l l a r s . O n t h e 

o t h e r h a n d , n a n o - m a g n e t i t e , 

a m o n g i t s m a n i f o l d u s e s , i s a n 

i m p o r t a n t i n g r e d i e n t i n m a g n e t i c 

r e s o n a n c e i m a g i n g c o n t r a s t 

e n h a n c e m e n t , m a g n e t i c a l l y 

c o n t r o l l e d t r a n s p o r t o f a n t i - c a n c e r 

d r u g s a n d m i c r o w a v e d e v i c e s . T h e 

g l o b a l m a r k e t for n a n o - m a g n e t i t e is 

g r o w i n g a n d c u r r e n t l y 2 5 g is so ld 

a t R s . 1 9 , 0 0 0 . In a d d i t i o n , S L I N T E C 

h a s c h a m p i o n e d t h e c a u s e f o r 

m a k i n g T i t a n i u m D i o x i d e f r o m 

i l m e n i t e f o u n d in P u l l m o d a i in S r i 

L a n k a w i t h o u t e x p o r t i n g t h e r a w 

s a n d . I m p o r t a n t l y , g l o b a l l y , S r i 

L a n k a h a s t h e 9 , h l a r g e s t i l m e n i t e 

r e s e r v e c o n t a i n i n g u p t o 6 5 % o f 

T i t a n i u m D i o x i d e w h i c h r a n k s 3 ' d 

in t e r m s o f p u r i t y . S r i L a n k a e x p o r t s 

a p p r o x i m a t e 8 0 , 0 0 0 t o n n e s o f 

i l m e n i t e , e a r n i n g a b o u t 8 mi l l ion U S 

D o l l a r s a n n u a l l y . T h e s a m e 

a m o u n t o f i l m e n i t e i s c o n v e r t e d 

i n t o T i t a n i u m D i o x i d e , b y t h e 

m u l t i n a t i o n a l c o m p a n i e s w h o 

p u r c h a s e t h e m , h a v i n g a v a l u e o f 

1 2 0 m i l l i o n U S d o l l a r s . I n t h i s 

i m b a l a n c e d t r a d i n g , b e c a u s e S r i 

L a n k a h a s n o t i n v e s t e d in 

t e c h n o l o g y n e e d e d t o c o n v e r t 

i l m e n i t e t o T i t a n i u m D i o x i d e , t h e 

n a t i o n l o o s e s a s i g n i f i c a n t a m o u n t 

of f o r e i g n e x c h a n g e . W h a t a l s o is 

s a l i e n t in t h i s e f for t i s , in a d d i t i o n 

t o m a k i n g a s t r o n g n a t i o n a l c a s e 

for m a k i n g T i t a n i u m D i o x i d e f r o m 

i l m e n i t e in S r i L a n k a , S L I N T E C h a s 

c o n c e p t u a l i s e d a p r o c e s s r o u t e for 

c o n v e r t i n g i l m e n i t e t o n a n o -

T i t a n i u m D i o x i d e , w h i c h , in t e r m s 

o f v a l u e a d d i t i o n , is 1 : 2 5 0 . T h e l a s t 

n a n o - m a t e r i a l t h a t S L I N T E C h a s 

t u r n e d i t s a t t e n t i o n t o i s 

M o n t m o r i l l o n i t e ( M M T ) c l a y o r 

n a n o - c l a y . M M T i s a l i t t le k n o w n 

S m e c t i t e c l a y m i n e r a l in S r i L a n k a , 

it i s f o u n d in m a i n l a n d I n d i a a n d 

in m a n y c o u n t r i e s i n t h e r e g i o n . I n 

S r i L a n k a , M M T h a d b e e n r e c o r d e d 

in s m a l l a m o u n t s in d r y z o n e so i l s 

a n d is be l i eved t o b e f o r m e d a s a 

r e s u l t o f w e a t h e r i n g o f m i c a c e o u s 

m i n e r a l s , s u c h a s , b i o t i t e , 
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phlogophite and muscovite. In our 
c u r r e n t e f for t s to l o c a t e n e w 
m i n e r a l d e p o s i t s w i t h n a n o -
applications, SL1NTEC h a s applied 
for an exploration permit (with a 
view to secure mining rights), a t the 
G e o l o g i c a l S u r v e y a n d M i n e s 
B u r e a u , for a large MMT deposit 
found in M u r u n k e n , M a n n a r 
Dis tr ic t , Northern Prov ince , the 
first of its kind found in Sri Lanka. 
Although the global market for MMT 
currently is only about one billion 
US dollars, its use in clay polymer 
n a n o - c o m p o s i t e s is g r o w i n g 
g l o b a l l y . W i t h t h e S r i L a n k a n 
deposit in Murunken, est imated to 
b e o v e r 7 5 mi l l ion t o n n e s , 
SLINTEC not only hopes to solve 
s u p p l y c h a i n i s s u e s in 
nanotechnology research solutions 
it provides to the industry where 
MMT is used a s a raw material but 
a l so w o r k with c o m p a n i e s w h o 
interested in exploiting the reserve 
for e x p o r t a s well a s to posit ion 
itself a s a provider of bentonite (70 
% pure MMT) to the proposed Sri 
L a n k a n oil e x p l o r a t i o n e f f o r t s 
where bentoni te c a n be u s e d in 
large quantities in the stabilisation 
drill holes. 

It is with t h e v a l u e of t h e s e 
r e s o u r c e s in mind a n d with the 
u n d e r s t a n d i n g t h e g r o w i n g 
i m p o r t a n c e u n d e r t h e n e w l y -
emerging nano arena that SLINTEC 
and NANCO have proposed to the 
national nanotechnology policy the 
v a l u e of s a f e g u a r d i n g t h e s e 
resources by not allowing these to 
leave our shores without significant 
value addition. 

S u s t a i n a b i l i t y a n d S o c i e t a l 
I s s u e s 

T h e M i l l e n n i u m E c o s y s t e m 
A s s e s s m e n t c a r r i e d o u t by t h e 
Un i t ed N a t i o n s in Apr i l 2 0 0 5 
i n d i c a t e d t h a t "...the ability of 
ecosystems to sustain future 
generations can no longer be taken for 
granted}0." When we take a look a t 
n a n o t e c h n o l o g y t h r o u g h t h e 

w indow of s u s t a i n a b i l i t y , 
c o n s i d e r i n g t h e e n o r m o u s 
challenges faced by the h u m a n race 
in the coming decades , it becomes 
c l e a r t h a t n a n o - s c a l e -
m a n u f a c t u r i n g p l a t f o r m s could 
make geography, raw materials , a s 
well a s l a b o u r , i r r e l e v a n t . B y 
employing nanotechnology to build 
from the b o t t o m - u p r a t h e r than 
process ing down, the quanti ty of 
raw m a t e r i a l s required could be 
sharply reduced . In short , nano-
sca le t echno log ie s a r e poised to 
become the s trateg ic platform for 
global control of mater ia l s , food, 
a g r i c u l t u r e a n d h e a l t h in t h e 
i m m e d i a t e y e a r s a h e a d . W i t h 
r e s p e c t to n a n o t e c h n o l o g y , 
emerging dictum for the developing 
world should be: more from less for 
more. 

A l t h o u g h i c o n i c a d v a n c e s in 
r e s e a r c h looming in the horizon 
would give r i s e to e c o n o m i c 
bene f i t s , n a n o t e c h n o l o g i e s a r e 
fraught with potential risks, many 
shrouded in uncertainty. If common 
elements exhibit different chemical 
properties when fabricated at the 
n a n o - s c a l e , t h e y m i g h t a l s o 
mani fes t u n f o r e s e e n hea l th a n d 
environmental hazards . One of the 
most urgent c o n c e r n s here is the 
p o t e n t i a l t o x i c i t y of i n h a l e d -
m a n u f a c t u r e d n a n o p a r t i c l e s . 
P u b l i c p a r t i c i p a t i o n in 
n a n o t e c h n o l o g i e s i s o f t en 
described a s 'upstream' in nature , 
ref lect ing i t s o c c u r r e n c e before 
c o m m e r c i a l i s a t i o n in rea l -world 
applications and before significant 
s o c i a l c o n t r o v e r s y 1 1 . T h u s , 
p o t e n t i a l p r o b l e m s a r e b e i n g 
a d d r e s s e d whi le r e s e a r c h on 
n a n o t e c h n o l o g y c o n t i n u e s so a s 
not to e m b r a c e the controvers ies 
t h a t g e n e t i c a l l y modif ied (GM) 
f o o d s w e r e s u b j e c t e d t o . R i s k 
perception analys i s indicates that 
t e c h n o l o g y ' s a c c e p t a b i l i t y will 
depend upon people's perceptions 
of both benefit a n d risk, with the 
balance between the two depending 

upon the part icu lar technology or 
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the context within which judgments 
a r e f o r m e d 1 1 . N a n o t e c h n o l o g y 
survey carried out in the USA and 
t h e UK to d a t e s h o w s two c l e a r 
f indings . T h e first is t h a t m o s t 
people know little or nothing about 
n a n o t e c h n o l o g i e s . S e c o n d , 
n o t w i t h s t a n d i n g th i s , m a n y feel 
t h a t n a n o t e c h n o l o g y ' s f u t u r e 
benefits will outweigh its risks. The 
lat ter highlights the bias t h a t we 
c a r r y wi th in o u r s e l v e s t h a t all 
technologies in the past have been 
good for the mankind. 

C o n c l u s i o n s 

T h e l o n g - t e r m v i s i o n of all 
n a n o t e c h n o l o g i s t s h a s been the 
f a b r i c a t i o n of a w ider r a n g e of 
mater ia l s and products with atomic 
precision. However, experts in the 
field have had strong differences of 
opinion on how rapidly th i s will 
o c c u r . It is u n c o n t r o v e r s i a l tha t 
e x p a n d i n g the s c o p e of a t o m i c 
precision will dramatical ly improve 
h igh-per formance technologies of 
all kinds, from medicine, sensors , 
a n d displays to materials a n d solar 
power. 

T h e c u r r e n t t r e n d in 
nanotechnology research is towards 
s e l e c t i v e c a p i t a l i s a t i o n , r a t h e r 
than thematic research. Companies 
a r e t a k i n g a m o r e p r a g m a t i c 
a p p r o a c h towards nanotechnology, 
r a t h e r than pursuing nanotech for 
i t s own s a k e . T h e s e c o m p a n i e s 
focus on specific applications that 
fit with corporate activities, and are 
on t h e l o o k o u t for w a y s w h e r e 
n a n o t e c h c a n add value in those 
a r e a s . Nanotechnology, being an 
e n a b l i n g t echno logy , will m o r e 
often enable improvements to the 
exist ing products . 

In Sri Lanka, thorough the National 
Nanotechnology Initiative, NANCO 
and SLINTEC have been set up to 
provide platform research solutions 
based on nanotechnology to the Sri 
L a n k a n industry and thereby m a k e 
t h e f r u i t s o f n a n o t e c h n o l o g y 
innovations contribute to the Sri 
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L a n k a n e c o n o m y . G o v e r n m e n t for 

i t s p a r t , t h r o u g h t h i s in i t i a t i ve , h a s 

r e c o g n i s e d t h a t s c i e n t i s t s c a n p l a y 

a n e n o r m o u s r o l e in n a t i o n a l 

d e v e l o p m e n t by h e l p i n g to e x p l o i t 

g o o d t e c h n o l o g i e s . H o w e v e r , 

n a n o t e c h n o l o g y s h o u l d b e 

i m p l e m e n t e d with c a r e in s y n e r g y 

with t h e e n v i r o n m e n t a n d l i f e -cyc le 

a n a l y s i s . 
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