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The platypus makes new sense
 
M O RE THAN 50 years ago, the great 

Australian naturalist Harry Burrell 
speculated that the platypus had a sixth 
sense. 

He reasoned that plarypi could not find 
freely swimming prey in muddy streams 
by touch alone. And yet they only fed 
underwater, shutting their eyes, ears, and 

oses when doing so. It seemed another 
ense was necessary. 

A research group in Phys iology led by 
Dr Uwe Proske has ju st confirmed Bur
rell's hunch. It has monitored dire ctly the 
activity of a sensory system located in the 
bill of the platypus which responds to 
electricit y in the environment - a result 
significant enough for publication in the 
Briti sh weekly scientific journal, Nature. 

" Our findin g is fascinating on two 
grounds. It is the first recorded incidence 
of electro receptors in mammals, in fact , 
out side the fishes . And the platypus has 
done it using the same basi c building 
blocks, but in an entirely different way. 
So the plat ypus system appears to have 
evolved completely independently." 

What is mor e, he said, the platypus 
system seems superior to that in fishes 
because it is sensitive to both steady and 
alternating vo ltages, whereas fish respond 
to one or the other. 

Using electro-detection, platypi prob
ably const ruct a three-dimensional elec
trical picture of the bottom of the muddy 
streams they inhabit and against that 
background can pick up electrical changes 
as small as those caused by the flick of the 
tail of a shrimp (the favorite food of the 
platypus). 

Proske said: "In these experiments, it 
seemed that every thing we touched was 
new. The characteristics of the sensory 
system were quite different from anything 
we had known previously. 

"And when we saw our first electron
micrographs of the sensors, we were 
amazed - we were looking at something 
tot all y different. Th e familiar cellular 
building block s had been put together in a 
way we still don't understand to produce 
these remarkable receptors." 

It has been known since last centur y 
that the bill of the pla typu s was packed 
with sensors and their nerve supply. Re
cent inter est, however, was stimulated by 
the publication in 1984 by the German 
anatomist Dr Karl Andres of a series of 
beautiful drawings based on electr on
micrographs of sensors in the bill. 

Andre s speculat ed that they were 
perhaps water flow detectors, but the very 
next year another German, Dr Henning 

•	 The platypus: clearly very highly evolved 

Scheich, working with a team fr om the 
Australian National Univ ersity, prov ided 
evidence that th e bill was sensitive to elec
tri c fields. 

Scheich exposed bills to ver y weak elec
tric shocks and recorded activity in the 
brain. He also demonstrated how'sen
sitive platypi are to the ir electrical 
enviro nment by hiding a small battery 
underwater and testing how readily the 
animal was able to locate it. 

The Proske group made the necessar y 
link between these findings by stimulating 
bills electric ally and recording the trans 
mission of acti vity to the brain triggered 
in the sensory nerves . Although tactile 
receptors can also respond to electrical 
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stimuli, they only do so at volt ages about 
1000times greater than tho se which excite 
electrorecepto rs. 

The researchers found that the nerves 
connected to the electroreceptors spon
taneously fired at a rate of about 30 to 50 
impulses a second. Th is normal " resting" 
rate can be increased to 500 or 600 pulses 
a second or decrea sed to zero by exposure 
to differing electrical envir onments. 

The group also determined h~w small a 
voltage could set o ff a sensor and what 
frequen cies of alternating volta ges were 
detected best. 

For each receptor from which they 
recorded, there was a small spot of max
imum sensitivity , which could be marked. 
The group stained these spots and then ex
amined them under the electron micro
scope . 

What the researchers found was that 
each spot coincided with a pore, and hun
dred s of these pores were lined up in an 
orderly arrangement on the bill . Each 
pore opened into a large, flask- shaped 
gland , resembling a human sweat gland 
but lined with cells that insulated it elec
trically . 
~he gland is filled with a conducting 

fluid that, together with the insulating 
cells, serves to channel electric currents 
directly to underlying nerve endings, and 
not via the usual synap se which is a part 
of the electroreceptor system of fishes. 
The details of just how the platypus 
system works have yet to be determined. 

In fishes, the electrosensory system is 
an elaboration of part of the nervous 
system more normally associated in other 
animals with hearing. 

Marine fishes, such as sharks , can use 
the system to detect weak steady voltages 
allowing them, for instance, to locate 
flounder hidden under the sand. 

In the murky streams of the Amazon, a 
similar system is employed by bony fresh
water fishes which responds to alternating 
currents. These fishes actually produce 
electric pulses themselves and can detect 
objects by how they are distorted , like the 
way bats use high-pitched sound for echo
location. Electric eels even can com
municate using the system. 

By tracing the electrosensory nerves in 
platypi, the Proske group has found that 
their system is based on a completely dif
ferent nerve from that used by the fishes, 
the trigeminal nerve, normally associated 
with skin and muscles of the face . 
"Streams by their very motion create elec
tric fields, and the platypus can use these 
to detect the contours of the bottom. 
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• Dr Uwe Proske of Physiology in his faboratory 

They build up an electric view of their 
underwater world ." 

All of the basic data collected by the 
group were taken from just four animals. 
Because platypi are very easily stressed , 
they had to be caught and taken straight 
to the laboratory. 

"The platypus lives in streams all over 
Australia . People tend to think it is rare 
because they never see it. But any 
naturalist worth his salt knows that, now 
it is protected, the platypus is quite com
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• 29 Feb., 1907: The platypus is invented. 
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mon oIt is not often seen, simply because 
it is shy. We hope our work helps to 
preserve this remarkable animal. 

"For instance, recent studies have 
shown that platypi are extremely prone ' 
stress . Having recognised that this is 
problem, appropriate medication can be 
given to minimise the effect s of stress if 
there is need to catch or move the 
animals. 

"We also now know that there is a real 
possibility of electrical stress. For exam
ple , the electric water pumps used to cir
culate water in aquaria containing platypi 
could potentially be a problem. That kind 
of information really is very important to 
zoos and wildlife parks, and is a direct 
result of our findings. 

" Our work also has given us con
siderable insight into basic biological 
mechanisms and, although it is too early 
to appreciate the full implications, we cer
tainly have been taught a new set of 
ground rules. We are beginning to realise 
too that, far from being a primitive mam
mal, the platypus clearly is very highly 
evolved. " 

MONASH REVIEW Is produced six limes 
yearly by the Information Ollice, Monash 
University, Wellington Road, Clayton, Vlclorla , 
3168. Inquiries should be addressed 10 Tim 
Thwaites, c/o the Information Office. 
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Student English needs less righting
 
T HE FIRST STU DY ever to compare the 

level of err or in stu dent writing over 
tim e has found no eviden ce that En glish 
standa rds are declining. 

On th e co nt ra ry, the stu dy found that, 
with the exception of spelling , the stan
dard of st udent Eng lish appears generally 
to ha ve improved over a ten- year period 
from 1974. 

The project was th e brainchild of Mr 
Gordon Taylor , formerl y o f Monash Uni 
versity's Higher Education Ad visory and 
Research Unit (H EARU). It was carried 
ou t with the help of Dr Leo West of 
HEARU and Dr Peggy Night ingale of the 
Tertiary Education Resea rch Centre at the 
Un iversity of New Sou th Wal es . 

Its aim was to test assertion s about 
deteriorating lit eracy stand a rds, to 
.nalyse the nature of stude nts' writing 

d ifficult ies and to sugges t ways of helpin g 
students to overco me them . 

In the preface to their report the resear
chers write, "[Until now.] nothing of any 
moment has been done to examine the 
consta nt claims made in the co lumns of 
newspapers and magazin es (but nowhere 
in the acad emic literature) tha t liter acy 
standa rds have declined and ar e continu
ing to decli ne. 

" Recently, one senio r member of an 
Au strali an university expressed the view 
th at her studen ts had 'greate r difficult y in 
writ ing and a more limited vocabula ry' 
than students ten years ago . 

"Irrespect ive of the point of view con
ta ined in th em, asserti ons of th is kind 
about th e sta te of undergraduate literacy 
chara cte ristica lly eschew the kind of 
evide nce or argument th at one would cus
' omarily exp ect in any debate of impor

mce in educa tion o r any othe r aspect o f 
life which impinges on public pol icy 
making." 

In order to provide such evidence, the 
researchers ana lysed the err ors of Engli sh 
in more than 300,000 words writt en in 
essay s for assessment in a first yea r course 
in Briti sh History at Monash Univ ersit y. 
Two scorers, exper ienced in correcting 
Engli sh expr e ssion, count ed th e 
prevalence of 122 different types of error 
in a body of 62 essays written in 1974 and 
51 essays wr itten in 1984 under very 
simila r condi tions . 

All the essay s were retyped int o a stan
dard form at to eliminate evidence of the 
year in which the y were written and to en
sur e that scoring of erro rs would be based 
on English alone rather th an on legib ility 
or other fa cto rs. They were th en marked 
in a random order, each scorer goin g 
through ever y essay . 

There wa s a very high level of agree
ment between the as sessments of the two 
sco rers. And the influence on scores of 
differences in sex ratio, age or other fac-
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tors between the 1974 and 1984 gro ups 
was found not to be significant. 

Overall , the result s showed no sig
nificant differen ces in performance bet
ween 1974 and 1984. In fact, with the 
exceptio n of spelling, which was slightly 
wor se in 1984. the trend of all orh er error 
ca tegor ies was tow ards a better per for
mance in 1984. 

"(From our analysis] we can say that 
1984 students of first-year British history 
at one Au stralian university do not make 
more errors than their peers of ten yea rs 
befor e . . . We can also say that in mo st 
respects they appear to write with fewer 
err ors than their predecessor s," the report 
concludes. 

Th e error s which discriminated most 
clearl y between good and poor wr iter s 
were to do with pun ctuation and mean
ing. More basic and formal aspects of 
langua ge use , such as spelling and number 
agreement between subject and verb were 
found to be poor discriminators. 

In discussing the results, the report sug
gests there is little to be gained by trying 
to teach students basic Engli sh skills to 
bring th em up to university standard . 

"There is therefore little to support the 
view (or the hope) expressed from time to 
t ime by some vice-chancellors and senior 
university administrators that resources 
should be found for a preparatory year in 

which student s' basic skills would be 
brought up to a level suitable for ' proper' 
und ergraduate studies. 

"I f it were to be con firmed by other 
stud ies that students are nor writing worse 
English than they were in the mid
seventies, there could be no justification 
at all for add ing a year to the length of the 
degree on the gr ounds that students nowa
days a re less well prepared th an the y used 
to be." 

Inst ead , the report ad vocates that more 
att ention be given to language by univer
sity teach ers in their normal classes with 
help from an outside unit of special ists in 
Engli sh language use. And in fact, at 
Monash, just su ch an office, the 
Lan guag e and Learning Unit, was estab
lished by Gordon Taylor in the Faculty of 
Art s at the beginning of the year. 

" The aim of the unit is to draw the at 
tent ion of acad emic sta ff and students to 
the ver y clo se connection between 
language and learning, between language 
and knowledge," he said. 

Continuing his association with the 
History department, Taylor is at present 
working on ways of int roducing a more 
criti cal study of language in the teaching 
and learning of history as a discipline. 0 

The above research work wasfinan ced with the 
help oj the Commonwealth Tertiary Education 
Commission. 
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•	 Mr Gordon Taylor of the Language and Learning Unit: Students appear to write 
with fewer errors than their precedessors. 

3	 APRIL 1988 



Smaller spectrometer is of greater use
 
Using the latest technology, a Monash research team has been 

able to miniaturise and thus lower the cost of a powerful 
analytical tool, the electron spin resonance spectrometer. By 

doing so, they hope to bring it out of the laboratory, onto the 
test bench and into the hospital, tapping a market potentially 

worth tens of millions of dollars. 

MO NA S H UNIVERSITY reader in 
physics, Dr John Pilbrow, had no 

idea how the man got hold of his name. 
What he brought were sausage casings, 
yellow sausage casings . 

The man's company was in the busines s 
of making sausage casings out of cattle 
hide. But the ones they had manufactured 
from the latest shipments from Queens
land had turned out yellow. The man ex
plained he had heard that Pilbrow had a 
machine that might be able to detect what 
caused the yellow color. 

After an hour or so using the electron 
spin resonance (ESR) spectrometer, 
Pilbrow had the answer. The color was 
caused by melanin, the chemical com
pound associated with sun tanning. 

Quite simply, the Queensland cows 
were sunburnt. The casing company swit
ched to a Tasmanian supplier and all was 
well. 

But the power of the ESR spectrometer 

as an analytical tool goes far beyond 
detecting melanin in sausage casings . In 
fact, it can be used to identify any element 
or compound containing unpaired elec
trons, and that includes many metal ions 
and proteins, catalysts and enzymes, 
glasses and gemstones. 

ESR spectrometry potentially can be 
used in hundreds of different applica
tions, which includes testing food and 
seeds sterilised using gamma radiation, 
following the progress of chemical reac
tions, detecting tumors and sorting 
natural from synthetic gemstones. 

Although the technology has been 
available since the war, it has not been 
used as extensively as it might have been 
because of its bulk and cost . Until now 
the ESR spectrometer has been very much 
confined to specialised laboratories in 
universities. 

Well, all of that looks set to change. A 
research team co-ordinated by Pilbrow 

has developed an ESR spectrometer which 
is just as precise as the standard instru
ment, but much more compact and which 
could sell for about one -sixth the cost. 

Initially the team hoped to move ESR 
technology out of its rarefied surround
ings and onto the bench tops of under
graduate teaching laboratories, so that it 
would eventually be used by industry for 
routine analysis. 

But it looks as if the first applications 
might well be medical. Already the tech
nology has been used to explore a new 
lead in the search for what makes coffee 
so biologically active (see report in the 
next issue of Review) . 

An atom consists of pos itively-charged 
protons and uncharged neutrons bound 
into a central nucleus which is surrounded 
by negatively-charged electrons . Electrons 
possess a characteristic property called 
spin . Like a coin which can only COIl 

down heads or tails, an electron must 
have either positive or negative spin . 
There is no other possible state for it to be 
in. 

Spin is the property from which 
magnetism derives. Positive and negative 
spin electrons generally pair and cancel 
each other's effect. In situations where 
they do not, where there are unpaired 
electrons and an excess of one spin type 
over the other, the atom acquires what is 

•	 Mr Neil McLaren explaining the workings of the ESR spectrometer. At his outstretched Brm is the three-tonne magnet required by the old
 
spectrometer. It will be replaced by the small, shiny, square magnet with the central hole (above it). Between the magnets is the old microwave
 
bridge, which will be replaced by the slim, shiny box immediat&rf to the right of it.
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known as a magnetic moment. 
Such atoms will align under a magnetic 

field, and absorb energy in the microwave 
range allowing their unpaired electrons to 
shuttle or resonate between spin states. 
The precise amount of energy needed to 
do this varies with the environment of the 
electron - that is, it depends on the 
disposition and type of the nearby atoms. 
So measuring the levels at which energy is 
absorbed can give a lot of information 
about the bonding and structure of com
pounds, and can be used to recognise or 
detect compounds. 

Hence, the idea behind ESR spectro
metry. A researcher takes a sample, puts it 
into a magnetic field and subjects it to 
microwave radiation . He or she then 
measures the energy levels or wavel engths 
at which radiation is ab sorbed. The pat
tern which emerges can be translated into 
information about the structure of the 
sample. 

In fact, the energy levels which cau se 
resonance depend upon the strength of 
the magnetic field. So another way of do
ing ESR spectrometry is to put the sample 
under constant microwave radiation, and 
vary the magnetic field. This is what nor
mally happens. 

ESR spectrometry was developed dur
ing World War Two, after the rapid rise 
of radar had left a lot of microwave 
equipment in its wake . So the microwave 
frequencies used tended to be those which 
had been used in wartime radar, about 10 
Gigahertz. 

These frequencies demand large 
electromagnets weighing, in some cases, 
several tonnes, and consequently the 
equipment is bulky, non-portable and 
expensive. Commercial ESR spectro
meters remain so today. 

What Pilbrow and his team recognised 
was that in the past 40 years technology 
had developed to the point where an 
integrated , miniaturised microwave 
bridge could be constructed which would 
operate at much lower frequencies (2 to 3 
Gigahertz), demanding a much sma ller, 
portable electromagnet. 

The equipment was developed by 
microwave engineer Mr Neil McLaren. It 
employs microstrip technology to integ
rate the circuitry and a loop-gap resonator 
which allows the use of lower microwave 
frequencies without loss of sensitivity and 
precision. 

Researchers at a recent ESR spectro
metry conference in the US, without 
knowing what the Pilbrow team had 
done, concluded that the sort of device 
the team developed is what they would 
like to see within the next decade. The 
potential applications for such an 
inexpensive and portable ESR spectro
meter are legion . 

For instance, biochemical compounds 
can be "spin-labelled", or tagged with a 
chemical structure which gives a 
characteristic ESR spectrum. This would 
allow the ESR spectrometer to be used to 
track clinically important compounds like 
enzymes or membrane components. It is 
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• ESR spectrum of a Spin labelling compound using the traditional spectrometer. Compare with 

spectrum below. 

already being used in the USA to study 
the AIDS virus. 

Recently, it has become increasingly ap
parent that cancer-causing substances 
often are those which include free 
radicals , uncharged but with highly reac
tive unpaired electrons. 

It seems, for instance, that part of the 
danger of subjecting food to radiation is 
in the creation of free radicals. ESR 
spectrometry is the only direct way to 
determine the level of free radicals in sub
stances, and so could be used to test 
imported, processed or irradiated food . 

More traditional uses for ESR spectro
metry have been in the detection of transi
tion metals such as iron , titanium, 
vanadium, chromium, manganese, cobalt 
and nickel. These often occur as active 
ingredients of biological enzymes, as 
metal catalysts or in glasses or ceramics. 

An ESR spectrometer has even been 
used to gain sophisticated archaeological 
information. The electronic structure of 
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compounds differs according to the heat 
to which they have been subjected and for 
how long. So archaeologists have been 
able to use ESR spectrometry to deter
mine how human beings prepared and 
cooked their food two thousand years 
ago . 

And, as with other forms of spectro
metry, it should be possible with the aid of 
the computer to construct three-dimen
sional images using ESR. One important 
application of such images would be for 
the detection of surface tumors. Q 
In addition to Dr John Pilbrow and Mr Neil 
Mcl.aren , the research team responsible for the 
development of the new ESR spectrometer in
cludes Drs Gordon Troup and Don Hut/on 
f rom Physics, Dr Lucien Gruner from Elec
trical Engineering and Dr Andrew Tirkel oj 
Aranda Applied Research and Technology. 
Commercial developm ent oj the 'spectrometer 
is being handled through the university com
pany, Mo ntech Pty Ltd. Any business enquiries 
should be directed to Dr Paul Hudson on (03) 
5653039. 
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•	 ESR spectrum of the same spin labelling compound as above using the new Monash-designed 
equipment. Compare with spectrum above. 
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Nuclear science becomes dietary aid
 
With the growing importance of lifestyle diseases, such as high
 

blood pressure and obesity, medical researchers have been
 
finding the truth in that old cliche, 'You are what you eat'.
 
Using technology borrowed from nuclear physics, doctors at
 

Prince Henry's campus of the Monash Medical Centre are to be
 
given a chance to find out what their patients are really made of.
 

T H E MO NA SH Department of Medicine 
and the Prince Henry's Department 

of Medical Ph ysics have established a 
body com position laboratory at the 
Prince Henry's campus of the Monash 
Medical Centre . 

The unit will be the most comprehen 
sive of its type in Au stralia and the first to 
be located in a hospital. Already it has 
been equipped to measure protein levels in 
pati ent s, and there are plans also to 
measure body water and potassium . 

The ho spital is to recei ve a Common
wealth equipment grant of $287 ,000 to 
establish the laboratory. It is hoped that 
measurement of bod y calcium levels will 
be included when more money becomes 
available . 

Professor Mark Wahlqvist of Medi
cine, a world authority on human nutri 
tion , said that one of his most important 
objectives when he came to Prince 
Henry's was to set up a human nutrition 
un it which would be recognised as a cen
tre of excellence for the measurement of 
bod y composition. 

"The establishment of thi s laboratory 
is an important advance in the stu dy of 
clinical nutrition in Australia . Similar 
technology a lready exists at the Au s
tralian Nuclear Science and Technology 
Organisation's laboratories at Lucas 
Heights, so uth of Sydney, but this is the 
first such facilit y in an Australian hos

pital, In fact, there ar e onl y about six 
hospitals in the world which offer this 
service ." 

The mea surement of total body protein 
(TBP) is very important for assessing the 
nutritional need s and care of patients . 

Many patients suffer from loss of ap
petite as a result of their condit ion , and 
hence loss of weight. When these patients 
are treated for their weight loss, simple 
mea surements of body weight and skin
fold thickness often are an inadequate 
gauge of their progress. 

An increase in body weight does not 
always imply improvement in nutritional 
status. The weight the y gain may be onl y 
extra water or fat, when the ultimate aim 
is to replace lost protein . 

While the technology for measuring 
TBP has been available for yea rs, 
nutritionists have been slow to adopt it 
because it is complex a nd requires the ser 
vices of a nuclear physicist. This is 
perhaps unfortunate, because the pro
cedures give precise answers and are non
inva sive - that is, there is a minimum of 
discomfort for patients and they do not 
involve surgery. 

Wahlq vist sa id : "Prince Henry's is for
tunate that it ha s a suitably trained 
medical physicist in Dr Dan Stroud, and 
that Professor Kenneth McNeill, who 
developed the facility in Toronto , Canada 
has visited us twice to direct the establish 
ment of our laboratory." 

•	 The neutron activation analysis equipment to measure total body protein . The neutron source is 
under the table and the sodium iodide detectors either side of the patient, who in this case is 
actually Dr Dan Stroud. 
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•	 Professor Mark Wahlqvist of Medicine 

Dr Stroud said: "Setting up this labor
atory will involve me in several years' 
work, but it will be worthwhile because of 
the benefit to patients . 

" O ur fir st study is a good example of 
what we hope to achieve. We are measur
ing TBP in patients with significant 
weight loss as a result of emphysema, a 
disease of the lungs. These patients are 
being measured before and after taking a 
dietary supplement for six weeks . 

"We hope that these patients in ga ining 
weight will show a significant increase in 
TBP. The information we glean will assist 
doctors when treating patients in the 
future. " 

To measure total body protein, a tech
nique known as neutron activation 
analysis is used . The patient is placed 
fully-clothed on a cable over a source of 
neutrons - in this ca se, ten millionths of 
a gram of the radioactive element Cali for
nium. 

Neutrons are absorbed by various 
elements in the body, including nitrogen 
and hydrogen. Gamma rays are then emit
ted by these elements, with energies 
cha racteristic of the element from which 
the y emerged. 

These gamma rays can be counted using 
sodium iodide detectors giving a measure 
o f the amount of nitrogen in the body. As 
most of nitrogen is incorporated in pro
tein, thi s figure is proportional to total 
body protein. 

The equipment at Prince Henry' s was 
constructed as a collaborative effort bet
ween Professor McNeill, the Department 
of Medicine, which built the special table, 
the University of Melbourne, which supp
lied electronic equipment, and the 
hospital itself. 

McNeill, a pioneer of neutron activa
tion analysis, has been working in the area 
of body composition measurement for 
about 25 years . 
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"The original idea grew out of an 
appreciation that it was important to get 
numerical, quantitative data on the body 
composition of sick people. 

"The radiation dose is about the same 
as a patient would get naturaJJy from the 
potassium in his or her body in a year. 
The risk of this dose is about that of hav
ing an accident when travelling by car to 
the hospital from the country." 

With McNeill's assistance, Prince 
Henry's was able to cut about a year off 
the time needed to get their system up and 
running. The equipment cost about 
$70,000, is virtually maintenance-free and 
relatively cheap to run. 

The first of the other tests planned for 
the laboratory will be measurement of 
total body water. 

Stroud said this was an important 
measure because people who were ill often 
had excess water within their bodies. And 
from a knowledge of total body protein 
and total body water, it was possible to 
estimate total body fat, an important nut
ritional factor which was hard to measure 
directly, he said. 

Total body water will be calculated by a 
blood sample taken two hours after drink
ing a small amount of heavy water 
water in which the hydrogen atoms con
tain an extra neutron . The concentration 
of heavy water in the blood can be 
measured using infra-red spectroscopy. 
The equipment to do this can be set up for 
about $60,000. 

The laboratory also is looking to 
measure total body potassium - an in
dication of the biochemical activity of the 
body. This can be done by monitoring the 
gamma rays given off by the decay of 
natural potassium. Simple in concept, this 
idea is not so easy to put into practice 
because the level of radioactivity of 
natural potassium is so low that it is hard 
.to pick out from natural background 
radiation. 

So potassium measurements have to be 
done in an environment shielded from 
background radiation. To shield a small 
room adequately would take 40 tonnes of 
lead and steel. 

As a compromise, the unit is going to 
build a shadow shield detector - a square 
tunnel 2 metres by 1 metre by 1 metre in
side which the sodium iodide detectors are 
placed. This would weigh only 10 tonnes 
and reduce the cost of a complete system 
to a total of $140,000. 

But, according to Professor McNeill, 
the measurement for which there is 
greatest demand in Toronto is of the level 
of calcium. This is important for the 
treatment of osteoporosis, a common 
condition leading to brittle bones in older 
women which is associated with a lack of 
calcium. 

Partial body calcium can be assessed 
using neutron activation analysis. 0 

The university company, Montech Pty Ltd, 
wilt be assisting the Department of Medicine in 
developing the body composition laboratory. 
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I Montech expands 
into wider fields 

T H E UNlVERSJTY'S research and con
sulting company, Montech Pty Ltd, is 

steadily expanding and expects to report a 
turnover of nearly $1 million for its first 
full financial year of operation . 

Since its formation, only 12 months 
ago, Montech has worked on a wide varie
ty of university projects involving, in 
many instances, outside companies and 
the State and Federal governments . The 
company has received great support from 
both inside and outside the university. 

Among the company's recent achieve
ments are the Victorian Government's 
recognition of Monash as the centre of 
one of the State's six high -technology pre
cincts; the addition to the staff as a part
time consultant of Mr Bob Ward, former
ly head of BHP's research and new tech
nology division; the organisation of 
several short courses; and the negotiation 
of contract research and development 
projects for the university. 

* * * 
THE CREATION of the Monash High Tech
nology Precinct, which encompasses the 
university, the Clayton campus of the 
Monash Medical Centre and the Monash 
Science and Technology Park is an impor
tant step in attracting research and 
development companies to the area and 
particularly to the park. 

The precinct was announced as part of 
the Victorian Government's Economic 
Strategy and Metropolitan Policy. 

The objective of establishing the pre
cinct is to make it a focus for technology 
and research enterprises with the facilities 
and services to support them. 

As part of this strategy the university 
and Montech are supporting the idea that 
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the technological incubation and innova
tion facilities of the precinct will be in
cluded in the Monash Science and Tech
nology Park. 

Already several companies have ex
pressed interest in becoming tenants on 
the park. Specific tenancies will be an
nounced in the Montech File in forth
coming issues of the Monash Review. 

For further information, contact Paul 
Hudson on (03) 565 3038. 

BOB man *DR WARD,* the * who established 
BHP's Research Laboratories in Mel
bourne and also was responsible for that 
company's involvement with the Sarich 
Orbital Engine, will advise Montech on 
projects which could be financed by tap
ping into the hundreds of millions of 
dollars worth of offsets negotiated for 
Australia each year. 

During more than 21 years at BHP, Dr 
Ward built up the company's research 
and development effort to its present 
position as the leading research organisa
tion in Australian industry, employing 
more than 1000 people. 

FROM 16 TO * * Montech and the19 MAY, * 
Faculty of Economics and Politics will be 
running a practical four-day course on 
solving a range of management problems 
in the areas of maintenance, replacement 
and reliability. 

For further information, contact Mrs 
D. Jones on (03) 565 2494. 
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•MONASH MEDICAL CENTRE """ , MULGRAVE 

•	 The Victorian Government's new Monash High Technology Precinct (grey), showing the 
position of the unlversfty, the science and technology park and the medical centre. 
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Reader in physics, Dr John Pilbrow, leads a team of researchers which has developed 
a high technology, inexpensive, compact electron spin resonance spectrometer - an 
analytical instrument with potentially hundreds of applications from food testing and 
cancer detection through to sorting natural from synthetic gemstones. But, he says, (n~~UUJE~) Innovating is one thing, selling your invention is quite another. 

Selling is the bother of invention
 
The sort of rhetoric we are hearing 

from the Federal Minister for Employ
ment, Education and Training, Mr 
Dawkins, about how universities should 

' become more entrepreneurial, is fine 
philosophically. But I would warn other 
academics that it's going to take more 
time than they might care to invest to get a 
commercia l project off the ground . 

That's why my new textbook 's not 
finished . As leader of an entrepreneurial 
project I've had to spend time on the 
phone organising, time negotiat ing with 
companies, time preparing do cumenta
tion, time keeping track of what is hap 
pening and time learning how to go about 
things. 

Academics traditionally have two 
obligations: teaching and research. They 
are not trained in ent rep reneu rial skills, in 
interacting with business. And if all 
academics were to embrace commer
cialisation, it would lead to the ultimate 
destruction of what universities are about. 

About four years ago I dreamed up the 
idea of using recent technology to rninia
turise the electron spin resonance spectro
meter, aJlowing it to be taken out of 
speciali sed university laboratories and 
used routinely as an analytical tool and 
for undergraduate teaching . 

My interest in this goes far beyond my 
research . In fact, my research doesn't 
need this instrument. / simply saw the 
opportunity to do something to bring 
technology in this field up to date. 

I happened to mention it to Professor 
Fred Smith (of Physics) in the passage one 
day. That was important, becau se without 
his per sistence, nothing further would 
have happened. 

We began development of the machine 
in 1985 and filed provisional patents in 
1986. The spectrometer described in tile 
patent application is what researchers in 
the field at a recent conference said they 
would like to see by the mid -1990s, so we 
appear to be well ahead of the pack. 

Up to the end of /986, the university 
did not have its own company - there 
was no Montech - so the commercial in
itiative lay entirely in our own hands. 
From earl y 1987, we have dealt through 
Montech. 

What we have learned is that you need 
to be able to provide information and 
documentation, prepared by people skill
ed in dealing with business, on a time 
scale commensurate with business prac
tice. That means within days, not weeks 
or months. 

Companies are interested primarily in 
applications and markets . They often 
seem to take the attitude that if you are 
talking to them at all , then what you have 
to offer is technically sound. What they 
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want to know about is the application, the 
product. Almost always the first question 
asked is 'What are the medical applica
tions?' 

It is a full-time job just to provide 
background for potential applications of 
the technology. In fact, we have put in for 
a Monash research excellence grant to 
support a post-doctoral fellow to sear ch 
relevant bio-medical journals and assem
ble a computer dossier of medical applica
tions . It will take at least a year to look 
through the clinical and related journals 
and dig out what 's there . We already have 
a list of more than 60 applications, but we 
suspect there mu st be hundreds of otbers. 

Unfortunately our project, unlike bio
technology research, doesn't immediately 
fire investors with great enthusiasm , 
becau se they can't see exactly where it 
leads. To them, it's an instrument that has 
potential which is yet to be established. 
But the crucial selling point would be a 
clinical application. 

In the area of negotiations, our first 
mistake was to stick with one organisa
tion . Valuable time was lost when the deal 

Dr John Pi/brow of Physics. The folder he is 
holding and half the shelf behind it contain 
documents relating to the invention. 
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fell through. We are now engaged in 
parallel negotiations with a number of 
business interests . 

Also the credentials of organisations 
need to be established early on. This can 
be circumvented partially by dealing with 
companies with a recognised profile. 

Another thing to which you need to pay 
attention is whether the people with 
whom you are dealing have any power 
within their company to make decisions. 

Over the past few years, we have heard 
a great deal about the way forward, but 
no one except the Vice-Chancellor has 
come good with any money. 

What we want is a joint venturer to put 
up $3 million to $5 million to develop a 
complete low-cost spectrometer with 
some special accessories. This is a 
development project, not a research pro
ject. The end point is a product. The cost 
includes tooling up for production . 

We also want the project done in Mel
bourne. Our science and engineering 
graduates are every bit as good as those 
from anywh ere else. There' s no reason 
why we can 't do things here. 

One large multinational corporation 
pulled out of negotiations because they 
would only participate with full control. 
They also admitted they were unused to 
picking up products from outside their 
organisation. And their 'in -house ' 
technical advi ce was poor on one critical 
point. 

No two sets of negotiations have been 
the same. There is"no company pro-forma 
for such discussions . Each company con 
ducts things in a quite different and uni
que way. 

For instance , the multinational 
corporation I mentioned before sent out 
people who were all technically qualified, 
engineers and scientists . A large, foreign, 
high-tech company with whom we are 
having discussions at present has sent a 
consultant. The management obviously 
wants some perception of how adequate 
we would be to the task of developing a 
product . 

Some of the things we have been asked 
have quite clearly been ridiculous. One 
company said that they were not in
terested unless we could document that we 
would have a $25 million turnover within 
five years. Others were naturally cautious 
because they had no experience in the 
area . 

I have had to think more laterally than 
in the past. You never know what will 
emerge. As one of the consultants said, 
the business plans for the original robots 
never once mentioned welding, yet that 
was the market to which nearly all the' 
early robots were sold. 
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