
A sophisticated sniffer 

If you're among the tens of thousands of 
Australians who suffer from hay fever 
brought on by the flowering of wattle or 
pnvet. you may laugh at the 1dea that 
trees are to blame for humans· poor 
sense of smell. 

But it's true nonetheless. Our 
tree-dwelling pnmate ancestors 
needed bmocular vtsion - and 
brains complex enough to interprel 
what their eyes were telling them -
tf they were to survive the risks of 
leaping from branch to branch. 
Evolut1on thus favoured eyes 
facmg forward (whtch limited the 
s1ze and complexity of noses) 
and b1gger bra1ns employing 
obsolete olfactory lobes for process1ng 
information. Millions of years later, the result IS good 
stereoscopiC VISIOn, good problem·solvtng brains .. 
and a sense of smell the laughing stock of the ammal 
world 

In fact, we have such a poor sense of smell 
(although our brains are so adept at solving such 
problems) that we employ other species to do our sniffing 
for us: canaries to detect toxic gases in coal mines and 
police dogs (whose sense of smell is several hundred 
11mes more sensitive than our own) to detect drugs or 
explos1ves. 

At the CSIAO Division of Apphed Physics 1n Sydney. 
project leader Or Tony Ceilings brought together a team of 
more than 20 sClenttsts from six of the Organ1satton's 
DIVISIOns to develop a new generat1on of b1osensors so 
soph1st1cated that they 
are more eff1c1ent than 
many animals' noses. 

The team - with 
experts in thin ftlms, 
ultrasonics and 
electncal phys1cs (from 
the Division of Applied 
Physics). surface 
chemistry (Division of 
Chem1cals and 
Polymers) and 
receptors. 1mmunology 
and biochemistry 
(Divisions of Animal 
Health. Food 
Processmg and Plant 
Industry) - IS a1mmg at 

developing a battery-powered 
b1osensor. about the s1ze of a 

pocket calculator. that mcludes an 
interchangeable 2·5-cm-square wafer 
capable of detecting nominated odours. 

Each wafer is an ultrasomc detector. 
called a SAW (surface acoushc wave) 
dev1ce. coated with a monomolecular 
layer of specific monoclonal 
antibodies: because these respond 
to the presence of only one chemical . 
and at concentrations ol the order of 
few parts per billion. they allow 
detection and identification of 

. particular chemical compounds. 
. : . · To sniff out odours at low 

........, _ _, concentrations, an operator will 
s1mply 1nsert the nght wafer and pass the 

biosensor over. say. luggage. food containers or vanous 
elements of an industrial process that may produce 
odorous by-products. 

The Division ol Biomolecular Engineering w1ll be 
involved m developing techntques to produce monoclonal 
antibad1es at a commercial scale. since the pred1cted 
market for b1osensors Is world-wide. The initial aim ol the 
project is to come up with biosensors Jo detect 
contaminants such as: phomopsin. a toxin produced by 
fung1 m lupins (of particular value to Australia's $150 
million a year luptn-seed export tndustry); 
trichtoroanisoles. chem1cals associated w1th the odour of 
moulds. or 1nsect1C1de and herbicide residues 1n the 
environment 

The team IS also looking at biosensors to measure 
amounts of sweeteners 
such as saccharin and 
thaumatin in food. and to 
detect offenstve 
para-cresol from piggery 
waste. 

Biosensors also have 
great potential In the 
early detection of 
hydrogen sulfide m the 
petrochem1cal1ndustry 
or in sewage-treatment 
works. 1n waste 
management and 1n 
the detection of a vanety 
of pollutants and other 
dangerous substances. 
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A prototype s u rr.lCc ,tcoustic w.tve sensor. The contnincr on top hold~ a l iqu id 
solution (or testing. 


