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YOUNG SCHOOL children suffering 

from a common childhood complaint 
infection of the middle ear - may suffer 
serious educational setbacks as a result. 
Monash researchers believe, 

The researchers also say that middle ear 
infections are more prevalent than is general
ly thought. particularly in the winter months. 

The Infection. which can recur from time 
to time . causes a fluctuating hearing loss 
which may impair a child's learning capacity 
during earlv childhood years . 

Dr Gilbert Best. a senior lecturer in the 
faculty of Education who has been 
; searching the problem, says middle ear in

fect ion is probably the most common 
childhood complaint treated by pediatricians 
and hearing specialists. 

The infection usually clears up by the time 
a child is eight or nine years old if he has 
been adequately treated. 

However. if this is not the case. serious 
hearing loss can result . This loss is brought 
about by continually recurring bouts of infec
tion which create a pool of fluid in the middle 
ear cavity. 

Because these bouts may happen during 
crucial learning periods at school. the child 
can be severely disadvantaged educationally. 
particularly in such areas as language 
development. reading and maths. 

The research findings are the result of a 
series of invest igat ions into hearing losses 
carried out recently . 
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Senior lecturer in edu cation. Dr Gilbert Best. and audiologist 
Dorothy Moore, test this youngsters hearing at the Krongold Centre for 

Exceptional Children on Monash University campus. 

In the first project. Best teamed with 
Dorothy Moore. an audiologist at both 
Prince Henry's and the Alfred Hospital in 
Melbourne. 

For the second study, Best supervised the 
work of Norman Powell. a Master of Special 
Education student at Monash who surveyed 
a group of more than 300 schoolchildren. 

All three researchers are agreed that 
children with recurring bouts of m iddle ear 
Infection are at risk for language and learn 
ing . 

They say failure to recognrse hearing loss 
in pre-school and early school age children 
may result in significant delays in the acquisi 
tion of linguistic and related academic skills . 

Hearing loss may also give rise to 
behavioural problems at home and in the 
classroom, 

Middle ear infection - which goes under 
the scientific name of otitis media - is 
characterised by a fluid which secretes into 
the middle ear cavity , and impedes the con 
duction of sound from the ear drum to the 
nerve of hearing. 

The fluid builds up in conjunction with 
blockage of the eustachian tubes - tiny 
structures connecting the back of the throat 
with the middle ear cav ity and which carry 
out the fun ct ion of equalising air pressure 
between the inside and the outside of the ear 
drum . 

Infections of the nose, throat. adenoids 
and tonsils are often the forerunner to the 
problem. 

Photo: Claude Slroni. 

Symptoms such liS high temperature. ill
nass and earache are common. but not 
always present. 

For this reason. the researchers say, when 
children first show signs of not hearing. 
parents and teachers are inclined to attribute 
this to inattentiveness or disobedience. 

Best says medical research has indicated 
that one of the problems with anti-biotic 
treatment for an acute middle ear infection is 
that it can result in sterile fluid remaining in 
the ear. so that even when the symptoms of 
the infe ction disappear. the resultant hearing 
loss remains. 

The middle ear cavity can be drained and 
ventilated by a small tube inserted during 
surgery . 

The researchers say children with conduc
tive hearing loss may not respond ap
propriately to normal conversational speech. 
They may appear to hear but will understand 
what is being said only under the most 
favorable conditions. such as when facing a 
person who is speaking fairly loudly at close 
range. 

These children have difficulty under
standing under less favorable conditions. 
such as in the classroom. where there may be 
considerable background noise . 

Moore and Best investigated 160 children 
with middle ear Infection who were treated at 
the Alfred and Prince Henry's Hospitals in 
Melbourne, 
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Recurring deafness puts learning at risk
 
Information from case histories showed 

that a significant number of the children ex
perienced educational deficits. and displayed 
behavioural problems severe enough to war
rant a referral to counselling guidance and 
clinical services. 

Many of the children also had language 
and articulation problems. and were referred 
to speech therapists. 

A disturbing factor which emerged from 
this study. Moore and Best say. was that a 
number of the children had elements of the 
more serious form of sensory-neural 
deafness concurrently with the middle ear in
fection. 

Moore and Best also investigated the 
hearing of 28 pupils. ranging in age from six 
to ten years . who were selected by their 
teachers mainly for reasons of academic un
derachievement. 

Of these 28. 14 were found to be at risk 
for hearing after failing screening tests. 
Another four children failed more rigorous 
audio metric tests. and showed strong indica 
tions of abnormal middle ear function. 

The parents of all eighteen children were 
contacted and medical follow-up was recom 
mended. 

In the project which Powell carried out. 
324 children aged between 4.3 and 8.7 
years at primary schools in Melbourne were 
screened for hearing defects. 

A total of 27 children were selected for 
further audio metric testing at the Krongold 
Centre for Exceptional Children at Monash. 

Of these. 11 - close to four per cent of 
the original sample - were found to have 
serious middle ear infection. and were refer
red to their physicians for treatment. 

Powell found that teachers had recognised 
that the children later found to have ear in 
fections were not performing up to standard, 
but were not sure Why. 

The investigations, says Best , underline 
the fact that the infection can be present in a 
significant section of the 'norm al' school pop
ulation. 

Best says there are ways of identifying 
hearing problems in the classroom and at 
home. 

The child fails to pay attention when he is 
spoken to casually. he distracts others. he 
copies schoolwork from other children. func
t ions below his potential ability at school . 
makes inappropriate answers and is inconsis
tent in his behaviour. 

Best says teachers need to be alert to this 
behaviour. although it is possible it may also 
Indi cate other problems. 

Says Best : " W hen a child is suffenng 
from middle ear infection. he may show no 
symptoms . such as earache or high 
temperature. 

" If this is the case . the child does not com
plain of pain and there IS little for the teacher 
or parent to go on except the subtle changes 
in behaviour already mentioned. 

" Pare n t s are likely to dismiss this 
behaviour with statements like 'he doesn't 
listen to me' and reprimand the child for not 
answering when spoken to . 

Electrical engineer
 
advises Sweden
 

on power problems
 
A MONASH ELECTRICAL engineer's 

research into efficient electric power 
generation and distribution will play a 
"definite role" in shaping the Swedish 
State Power Board's approach to its 
production planning problems. 

The SSPB invited Dr Tharam Dillon. a 

lecturer in the Monash department of 
electrical engineering. to act as an axternal 
consultant to it while he was on study leave 
last year. 

The SSPB wanted Dillon to participate in a 
program to develop new production planning 
methods for its power generating systems, 
which are based on hydro, thermal and 
nuclear power plants. 

All electric utilities face mounting fuel bills 
because of steeply rising energy costs, and 
even small percentage savings in these bills 
often amount to millions of dollars. 

Dillon could be called a " comp lete" 

Monash product. He is a Monash engineering 
graduate with honours who studied for his 
Ph.D here before he was appointed lecturer 
In 1971 . 

Since then, he has published more than 
30 papers in International journals and con
ferences on the operation and control of 
power generating systems. 

As a result of the SSPB invitation to par
t icipate, Dillon spent eight weeks in Sweden, 
where he was given the task of developing a 
new approach to long-term hydro-thermal 

elactric schec.dinq . 
The problem consisted of determining how 

to use water from la rge seasonal reservoirs 
over a period of one to two years so that 
power demand was catered for. adequate 
reliability in power supply was preserved. and 
costs were minimised. 

The problem was compl icated by con
straints on riverflows which arose from 

'T eachers should be on the alert for signs 
of hearing deficiencies. and there needs to be 
a greater recogn ition that recurring bouts of 
middle ear infection pose an educational 
problem, not just a medical one. 

" If these hearing losses persist through 
the peak learning penods of early ch ildhood, 
the child 's education can be severely disad 
vantaged. " 

" The condition may not recur after th e 
child is eight or nine, but It must be 
remembered that these years represent 
crucial learning periods, when the very basics 
of language, maths and reading are being 
consolidated. 

" If the infection is not treated and the 
hearing problem cured, the child may miss a 
substantial proportion of his educational 
groundwork: ' Best adds . 

The researchers say the public are 
generally well aware of the serious problems 
associated with permanent nerve deafness, 
and of the need for special follow-up care 
and education for children and adults who 
suffer from it 

However, there also needs to be an in
creasing awareness of the problems 
presented by middle ear mfections. 

Because these problems can be arrested 
or cured by adequate medical care , the 
m edical aspect should be vigorously at
tacked. 

Overall , the researchers recommend fre
quent intensive screening programs for 
children in the susceptible age group. 

Dr. Tharam Dillon 

physical and statutory limitations, and the 
fact that demand for power and riverflows 
into reservoirs varied randomly and could not 
be predicted accurately over such a long 
period. 

Another complicating factor was that 
large nuclear power stations. which are 
operational in the Swedish system. have 
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Botanist
 
finds
 
nitrogen
 
'fixers'
 
MANY NATIVE plants enlist bacteria to 

" f ix " significant amounts of atmospheric 
nitrogen into foods vital for their growth 
and soil fertility generally, a Monash 
botanist has found. 

Previously, little was known about the 
nitrogen fixing activity in native Australian 
' legumes' - the gener ic name appl ied to pea 
plants. wh ich have nitrogen fixing ability. 

According to Dr Ann Lawrie. who has 
been studying the ability in native plants, one 
plant. a type of wattle. fixes about one third 
as much nitrogen as the most eff icient com
mercially used crop . soy bean. 

Farmers all over the world grow soy bean 
and another pasture legume. clover , to boost 
levels of fixed nitrogen. an important factor of 
fertility in soils . 

Lawrie, who is a lecturer in the Monash 
department of botany, has been studying 
native legumes for about two years . 

Come hail. rain or shine. three days each 
month she and research assistant Sue Cos
tain set off to plant collect ion points around 
Melbourne. 

Her studies so far have shown that native 
plants reach the peak of their nitrogen fix ing 
capac ity in the spr ing months. but that 
production tapers off sharply in summer. 

Lawrie says botanists have known that 
native plants have nodules - nutlike 

Research assistant Sue Costain (I) holds a 
basketball bladder containing acetylene for 
botan ist, Dr Ann Lawrie. The syringe is used to 
inject the gas into the small specimen bottle 
containing the nitrogen-fixing nodules. 
Photo: Herve Alleaume. 

Continued on Page 4 

relatively lower availabi lity compared to con
vent ional power stations. 

For the project. Dillon developed a model 
of the SSPB system as a basis for long term 
regulation. 

A method of effi ciently or "optimally" 
...-..perating the system was developed and 

computer programmed. 
Dillon also designed a production costing 

method which accounted for the cost of run
nmg more expensive thermal and gas turbine 
plants when nuclear generating units were 
non -operational. 

Dillon outlined details of the work in a 
paper he presented to the Sixth World Power 
Systems Computation Conference in Darm
stadt. West Germany. this month. 

Co-authors of the paper were R. W. 
Martin. a Ph.D. student at Monash, the 
SSPB's senior systems control engineer. Dr 
Lars Pettersson, and another SSPB engin
ner, Dr D. Sjelvgren. 

In August. Dillon was also invited to pre 
sent major research papers to an Inter
national Symposium on Systems Reliabil ity 
for Power Engineering, organised by the 
Energy Systems Research Group of the Royal 
Institute of Technology in Stockholm. 

Co-author of one of these papers was H. 
K. Cheong. 8 Ph.D, student at Monash. 

According to Dillon. the experience gained 
from the application of theory developed at 
Monash in large systems such as that 
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operated by the SSPB is beneficial in br ing 
ing about similar app lications to power 
util it ies in Australia . 

Wh ile in Sweden. with Professor Janis 
Bubenko. of the Royal Institute. Dillon 
helped organ ise and partic ipated in an AII
Scandinavian symposium on the economic 
operation and production planning of power 
systems. 

Book also 
completed 

Dillon contributed six of eight papers 
presented to this symposium. which was at 
tended by about 65 utility engineers and 
academics from Norway, Denmark. Finland. 
Iceland and Sweden. 

Dillon also completed a book - jointly 
With Bubenko's power systems group at the 
Inst itute. entitled " Compendium on the 
Problems of Production Planning in Hydro
Thermal Systems." 

It will be published this year by the 
Swedish Royal Institute of Technology Press. 

The SSPB showed their appreciation for 
Dillon's services . 

In a letter to the Dean of the Faculty of 
Engineering. Professor Lance Endersbell. 
the SSPB said : "W e regard ourselves as ex
tremely fortunate in having the chance to 

3 

work with Dr Dillon as we regard him as one 
of the leading experts in the areas of hydro
thermal optim ization and production plan 
ning in power systems. 

'T he work he d id w ith us w ill play a 
definite role in our approach to the problems 
of production planning on the Swedish 
system. 

"W e hope that you will view favorably 
any requests we might have to use his exper
tise in the future or any further proposals for 
co-operation... 

Dillon believes that co-operation with 
bod ies like the SSPB leads to a valuable in
terchange of scientific knowledge and 
technical information, and also provides an 
opportunity to apply theoretical knowledge in 
a major power system. 

Prior to working in Sweden. Dillon was 
engaged in research at Technical University, 
Aachen. West Germany. 

There . he investigated the problems in
volved in determin ing which power 
generating units should be turned on to meet 
varying power demand each day. 

This has to be done keep ing in mind the 
need to have adequate power reserve 
margins. physical constraints on production 
capacity. and costs. 

Dillon says new methods of rationalising 
power supply and distribution now being 
developed could lead to significant savings if 
they are applied in Australia. 
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notoriously poor in fertiliser constituents 
such as nitr ates and phosphates. 

continued fl om Page 3 
Lawri e uses an acetyl ene -reduction Monash 

Nitrogen
 
fixing is
 
complex
 
growths on their root systems - in wh ich 
bact eria. called rhizobia. convert nitrogen 
Into plant foods. Some of the nod ules are up 
to four cent imetres long. 

The rhizobia enter the plant throu gh its 
root system and later form nodules at the 
POint of their entr y. 

They draw their energy requirements from 
the plant In the form of sugars and in return, 
send " fixed" nitrogen substances such as am
monia and amino acids back to the plant. 

The exchange process is extremely com
plex, but the rhizobia retain only about one 
per cent of the nitrogen for their own use. 

These nodules. collected from a kangaroo thorn 
bush. were found only a few centimetres under 
the ground, Nodules vary in size. some being up 
to fou r centimetres long. 

Plants with nodule systems include wat
tles , which number over 600 species in 
Australia. species of parrot-pea . some com 
mon weeds such as the kangaroo thorn and 
ground covering creepers like kennedia. 

Even the mulga tree, used by outback 
graziers as drouqht fodder for sheep and cat
tle , is well supplied with nodules on its roots . 

Lawrie has found that the rhizobia which 
convert the nitrogen in one plant species per
form their valuable task in different species. 

The opposite is true for the cultivated 
legumes - soy bean and clover - which re
qu ire specific rhizobia . 

Lawrie believes the w ild legumes play an 
important but largely unrecognised role in fix
ing nitrogen in Australian soils , which are 

techn ique to ascerta in the amount of 
nitrogen a plant is capable of converting. 

She explains that the bacteria are ver
satile. and will handle acetylene inspired by 
the plant as well. convert ing it into ethylene 
at a rate proportional to their capacity to con
vert nitrogen into ammonia. 

Thus the nodules can oe incubated in 
acetylene. and the ethylene produced 
measured by a gas chr omatograph. 

This involves excavating the root system 
of each plant being studied. and incubating 
the nodules in acetylen e for half an hour. 

The resulting gas samples are then taken 
ba ck to the laboratory where the gas 
chromatograph measurements are taken . 

'Law rie says all sampling is performed 
between 11 a.m. and 2 p.m. to avoid in
terference from possibl e diurnal variation in 
the plant's nitrogen fixing capacity. 

She carries the acetyl ene gas in a basket
ball bladder to the test sites where she is 
studying legumes in three different environ
ments: sandy heathland . dry woodland and 
coastal sand dunes . 

Variations in 
fixing activity 

Variation s in nitrogen fixing activity. 
Lawr ie says. are probably caused by rainfall 
and temperature fluctuations during the year. 

Low rainfall during the summer months is 
associated w ith low nitrogen fixing rates and 
a generally dried-up appearan ce of the 
nodules . 

During cold , wet winter months, plant 
growth is low , as is nitrogen fixation . 

It was possible that tow temperatures. 
rathe r than dryness, limited nitrogen fixing 
during these months, Lawrie says. 

She says that although nitrogen fixing ac
tiv ity in individual nodules on some plants 
may be low. the plant may be relatively well 
nodulated. so that the net input of nitrogen into 
the ecosystem may be as high as that of a plant 
with higher nodule activity but poorer nodula
tion. 

Problems 
with rhizobia 

The movement of " f ixed" nitrogen from 
the nodulated plant occurs mainly due to leaf 
rot, and the breakdown of plant and root 
systems when the plant dies . 

As part of the study . which is being sup
ported by a grant from the Austral ian 
Research Grants Comm ittee, Lawrie is in
vestigating the versatility of the rhizobia 
which " inoculate" different legume species. 

She says that if factors responsible for this 
versat ility can be found. it may be possible to 
introduce them into rhizobia specific to 
clovers and soy bean. 

At present. she says, there are problems 
with clover growing in some parts of 
Austral ia because of the absence in local 
soils of the specific rhizobia . 

engineers 
for U S 
projects 

) 

TWO MONASH ENGINEERS will par 
ticipate in major research projects backed 
by the National Science Foundation of the 
United States. 

They are Associate Professor Arthur 
Williams, of the department of mechan ical ,.-.-- 
engineering. and Dr David Boger. a senior 
lecturer In the department of chemical 
engineering. 

Boger has been named Australian in
vestiga tor in a study of polymer processing , 
to be undertaken with Professor Morton 
Denn. who is the Allan P. Colburn professor 
of chemical engineering at the University of 
Delaware. 

Their proje ct is jo intly sponsored by the 
NSF and the Australian Department of 
Science under the U.S.lAustralia Co-operative 
Scienc e Program . 

Williams will team with Dr T. Nejat 
Veziroglu, director of the Clean Energy 
Research Institute at the University of M iami. 
Coral Gables. They will study heat transfer 
across joints. 

The two projects arose out of initial con
tact s established between the Monash 
researchers and thei r U.S. counterparts while 
the two Monash men were in the U.S. durir ~"" --

study leave. 

Boger is an acknowledged authority on 
the processing of polymers - the high 
molecular weight mate rials which are nor
mally processed in the molten form to make 
plastics and spun synthetic fibres. At present, 
he is carrying out a study of the flow of 
viscoelastic fluids which is supported by the 
Australian Research Grants Committee. 

The Boger -Denn project will exam ine a 
number of aspects of polymer processing and 
is expected to yield new information on 
rheology - the study of the deformation and 
flow of matter. 

Durmg the course of the study. experimen 
tal work will be carried out at both Delaware 
and Monash. 

The two investigators will bring different 
skills to the work. Boger is internationally 
known for his experimental work while Denn 
says his cont ribut ions will be primarily 
theoret ica l. 

Accord ing to Boger. researchers have 
faced many problems in their endeavours to 
understand the fundamental aspects of 
polvrner processing. 
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major research paper to the Internat ional 
Congres s of Rheology in Italy. This congress 
is held every four years. 

The Wiliia ms-VeZlfoglu research initiative 
at Mi ami is aimed at predicting heat transfer 
between systems -- like two metal blocks
in conta ct . 

During study leave last year, Williams wa s 
VISit ing fore ign professor at Miami . However. 
Veziroplu and Williams began their scientific 
interchange when W ill iams was on study 
leave In 1970. 

The Miami project will look specifi callv at 
heat transfer in multi-layered electrically in
sulated sheets . 

Considerations of heat transfer, Williams 
explams. are important in engineering. Ef
Iicrent heat transfer between the different 
elements of the fuel core in nuclear power 
plants IS essential for their efficient and safe 
operation, while in a supersonic aircraft. the 
w ings could buckle If there wa s not a har
monious balance between the heat ing and 
cooling of different parts of the wing during 
high speed fli ght . The proper flow of heat is 
also a vit al part of any solar energy collection 
sys tem. 

Mundane 
application 

Heat transfer is also of paramount interest
Associate Professor Arthur Williams (lJ and Dr David Boger (r) exam in e a test rig wh ich Williams 

in gas turbine engine s where turbine bladesdeveloped to study heat transfer . Pressures of over 100 tonn es can be exerted ove r a few square 
centimetres in the rig wh ich operates through a system of fevers. Tests on heat transfer are carried out are heated to extr eme temperatures, and in 
in the vacuum tank (centre). the smooth 'seat ing' of exhaust valves in the 
Photo: Herve Alleaume. internal combu stion engine, 

A more mundane application of heat 
"Previous measurement results seemed polymer material. prevent them from hap transfer theory lies in the kitchen. A heavy 

strange but we now understand why th is is pening, " Denn adds. cooking dish which makes better contact 
so. We believe we know what experiments He says: "There is a classic comment with the electric element of a stove will heat 
have to be carried out to yield the correct in among rheologists to the effect that the ex more eff ic ient ly than a light dish , 
formation. " perimenters observe things nobody can Williams says the question of contact 

Denn explains that the researchers have predict and the mathematicians predict between components. such as the two metal 
"extracted" problems from the manufactur things nobody can observe ". blo cks. has posed a wide range of problems 
ing process which universities can properly Boger says th ere have been difficulties in for engineers. The area of contact between 
westiqate, making measurements of the polymer two highl y pol ished metal blocks appears to 

Denn says: "The work on synthetic fibre process , and of interpreting and applying the be quite large . but in reality it may be less 
spinning at Delaware is far removed from results. than one -thousandth of the apparent contact 
manufacturing. but it provides the kind of in area. If there is a large heat flow, heat energy 
formation needed to solve the problems will not pass qu icklv through the minute 
which arise in manufacturing." Relevant point s of conta ct. and the component may 

At Delaware. Denn is constructing a com become dangerously overheated.measurementsputer model of synthetic fibre spinning which Says Williams: "W e have undertaken a 
gives an accurate simulation of the manufac fundamental investigation rather than look at 
tu ring process . He says: "It is easy to measure material a particular aspect of heat transfer in a 

"It is a simulation, not only of present properties under conditions that are not rele generator or other machinery, 
manufacturing conditions. but also of those vant to the industrial process. and very dif " We are trying to sort out the mechanics 
of the future. when machinery will operate at ficult to measure them under conditions that of heat flow. to discover ways of predicting 
much higher speeds. are relevant. transfer between two systems in contact, and 

"We are endeavouring to answer ques The budget for the study will enable Boger means of improving or reducing it. 
tions as to whether one wants to move on to and Denn to exchange visits between " Until we can quantify all the factors 
new technology. whether or not the new Delaware and Monash. Boger will also pre which control heat transfer, we can only 
technology will introduce a further series of sent lectures at other universities while in the make educated guesses backed up with ex
problems. and what these might be. United States. tensive test ing of sensitive systems. Just un

"The central outstanding problem of Denn, who was visiting professor of derstanding the mechan ism of transfer is our 
polymer processing is developing measure eng ineering at Sydney University in 1976, is prime aim at the moment: ' Williams adds. 
ment techniques which are relevant to the the author of a number of textbooks and The NSF research grant will enable Wil
manufacturing process. numerous reviews and techn ical papers. liam s to spend t ime in the U.S. working on 

" At present. instabilities in polymer flow Boger has del ivered papers at many inter the proje ct later this year and early next year. 
cause costly breakdowns in the manufactur national conferences. Later this year he will Williams has presented papers on his work 
ing process . We want to predict accurately address the International Union of at several major international conferences 
when these instabilities will occur, and in ad Theoretical Applied Mechanics in Belgium, and has been invited to participate in others 
dition, by measuring the properties of the and in 1980, he has been invited to oresent a in U.K" Canada, and U.S.A. during 1979. 
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A MONASH ORGANIC chemist has 
succeeded in ' labelli ng' a component of 
the contraceptive Pill with deuterium 
the heavy isotope of hydrogen. 

The project is part of a World Health 
Organisation program aimed at under 
stand ing more about the fundamental 
metabol ism of the Pill. 

Using deuterated components of the Pill, 
scientists should be able to trace its various 
transformations in the body more accu rately 
than IS now possible. 

Dr David Collins, a reader in the Dean of 
Science 's Research Unit within the Monash 
department of chemistry. performed an in
tr icate mol ecular engineering sequence 
whi ch resulted in the placement of deuterium 
atoms in metabol ically 'safe' or stable pos i 
tions in the ethynyloestradiol molecule - a 
steroid component of the Pill. 

At present, researchers in Germany and 
the United States are attempting to produce 
deuterated forms of two other Pill compo
nents. norethisterone and me droxv
progesterone acetate. 

When these components have been made. 
a special deuterated Pill will be available for 
extensive research into the Pill's effects on 
lactating mothers. their milk supply, the dur
ation of lactation and possible effects of 
metabolised components of the Pill on 
babies. 

Collins. who has a long standing interest in 
the mode of action of steroid hormones at 
the molecular level. synthesised the 
deuterated ethynyloestradiol while on study 
leave at the Karolinska Institute in 
Stockholm. 

At the Institute, Collins worked with 
Professor Jan Sjovall who is a pioneer in us
ing gas chromatography-mass spectrometry 
(GCMS) techniques in biological studies. 

Sjdvall has refined GCMS to the extent 
that extremely small amounts of steroid com
pounds can be identified and measured ac
curately. 

According to Collins. even though there 
has been a massive research effort into un
derstanding the workings of Pill components 
in the body, there are still many gaps in 
knowledge about its detailed metabol ism. 

" Researchers have been able to work out 
the gross metabolism using blood and urine 
tests , but a significant proportion of the Pill 
components have still not been accounted for 
aher exhaustive tests. 

" The World Health Organisation has been 
concerned about this deficiency. and their 
consultants suggested a research project 
based on synthesi sing deuterated Pill compo
nents - to answer the question of the possi
ble tran sfer of contraceptives and their 
metabol ites through milk, and into the infant. 
with precision, 

"W HO also reported that because the 
methodology and t iming of Pill dosages 
varied considerably during research trials. 
none had really clarified the important issue 
of wh ich steroid contraceptive it would be 
preferable to prescribe or avoid in terms of 
the ir effect on the quality and quantity of 
milk. " 

"W HO then called research proposals for 
production of the deuterated components, 
and I was invited by Sjovall to do the 
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A new 'heavy' Pill
 
assists research
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Dr Collins points to diagrams which represent structural formulae for the eth ynylo estradiol molecule. 
The two deuterated forms, with three and five deuterium atoms respectively, are shown. with the 
capital 'D' indicating the position of the deuterium atoms in the molecule. Photo: Ben Baxter. 

chemi stry , while he carried out further refine
ments to his GCMS techniques. 

" It was then up to us to say where we 
would put the heavy hydrogen atoms in the 
ethynytoestradiol molecules. and how we 
would achieve this in practice ," 

Coll ins explains that it is relatively simple 
to place the deuterium in positions in the 
molecule where they would easily be lost 
during metabolic transformations in the body. 

He says: " But as it happens. the 
metabolically stable places for deuterium are 
positions which are chemically inaccessible. 

" Because we want to trace the maximum 
number of metabolic transformation s. in
cluding possible destruction of the molecule 
as a recognisable steroidal ent ity. it is vital to 
have the deuterium in the most stable 
positions." 

Collins set out to make some ethynyl 
oestradiol with three deuterium atoms and 
some with five . 

This meant changing the nature of the 
molecular bonding during a sequence of 
more than a dozen complex reactions. In the 
synthesis. parts of the molecule were 
chemically "protected" to preserve key 
features of the molecule wh ich otherwise 
would not surv ive some of the chemical reac 
tions necessary to int roduce the deuterium 
atoms and "lock" them in position. 
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Says Collins: " It was difficult to get the 
desired hydrogen atoms to swap with 
deuterium and new chemistry was required. 

"The research also revealed that the orie· - L 
- .......

ration of the deuterium atoms in the con . 
pound was crit ical. In one sequence of reac 
tions w e fou nd an incorrect spatia I orienta 
tion which meant we had to find a new 
means of deuterating the atom at that posi
tion. 

Collins succeeded in making about 600 ... 
milligrams of pure tri -deuterated ethynyl
oestradiol. and also made some of the steroid 
with five deuterium atoms. • 

One of the benefits of having a tri
deuterated compound is that it has an odd
numbered-molecular weight. 

Because normal compounds of hydrogen. 
carbon and oxygen have even -numbered 
molecular weights, the tri-deuterated com
pound w ill be more readily identifiable by 
mass spectrometry. 

Says Collins : "If. when we test blood and 
urine and find a tri-dsuterated substance pre
sent. we have an indication that it results 
from a metabolic transformation with the 
original deuterated ethynyloestradiol. 

" By using a mixture of deuterated and un
deuterated compounds, and various other 
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chemical 'tricks'. it is possible to identify the 
various metabolites more easily . 

" In addition, the GeMS technique for 
analysing the various compounds tells us not 
only the molecular weight of the substance 
but also provides an indication of its 
molecular structure. 

"One of the problems with analysing the 
Pill is that dosages, especially on the 
oestrogen side. are extremely small and the .. compound and its metabolites are difficult to 
trace. 

"Up to now. radioirnrnuno assay techni 
ques - which rely on generating an anti
serum to the compound being studied 
have not been too successful because the 
anti-serums are not totally specific. 

" This means that a group of closely related 
steroids produced from the reaction may be 
difficult to separate and study individually. 

" GCM S, however. is specific. and enables 
us to identify and measure extremely small 
amounts of the steroid. 

The GeMS technique involves vaporising 
the compounds being studied in a special 

---......Golumn. The various components pBSS 
through the column at different rates. 
depending on their composition. 

The vapors are then sucked, under high 
vacuum, into the mass spectrometer where 
they are bombarded with a high energy beam 
of electrons. which break the compounds 
apart . 

The different fragments, or ions. which 
result from this process are characteristic of 
the different compounds. The ions are 
separated by a strong magnetic field and a 
detector records the molecular weight of 
each fragment. 

Because steroids used in the manufacture 
of the Pill are relatively non-volatile. Sjovall 
has been working on a process which in
volves volatilising the steroids by treating 
them with a special reagent . 

Says Collins: " With the deuterium atoms 
in the most stable positions metabolically, we 
will be able to trace the compound and its 
.....etabolites through the maximum number of 

msformations. 
" Event ual ly, the molecule will be 

destroyed .. . no one knows exactly when or 
where in the body . but we should be able to 
trace the deuterated hydrogen in compounds 
even after they are no longer recognisable as 
bei ng part of the origina I steroid entity..,. 

" Researchers investigating the action of 
these steroids. using GeMS for analysis, will 
be able to get much more detailed informa

e- tion about the various transformation. their 
timing. their chemical products. and the form 
of their flow into breast milk. 

Collins says there is a trend towards using 
stable isotopes, like deuterium, in the study 

of biological chemistry because there are ob
vious limitations in using radioactive isotopes 
in research studies involving human subjects. 

While tritium. the radioactive isotope of 
hydrogen. is unstable. deuterium is perfectly 
stable and suited to the role of 'labelling' 
organic compounds. 

Collins adds that because of the difficulties 
involved in synthesising these polydeuterated 
steroid compounds. and assaying them in the 
body and milk, several years are likely to 
elapse before results are available. 
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Dr George Rozvany (r) and research worker Dr Ro bin Hill at the computer. The screen readout shows 
a det ailed plan of a roof designed by the computer. Rozvan y says in this context, the computer is not 
used as a "last adding machine ", but makes complex design decisions on the basis of informa tion it is 
fed. It w ould take years to do the computations involved b y con ventional methods. 

Computers design a
 
new breed building
 

A MONASH ENGINEER, working with 
the German Aerospace Institute, has 
harnessed computers to assist in the 
design of long span surface structures - a 
'new breed' of structural systems which 
could feasibly be used to roof over an en
tire city. 

According to Or George Rozvany, a 
reader in the department of civil engineering. 
long -span surface structures will have 
increasing' application. 

The structures. formed by interlocking 
systems or 'nets' of cables and grids of 
arches , will probably be used to house the 
f irst space colonies when they are 
established on the planets. Hozvanv says. 

Well known exa mples of long-span 
network structu res incl ude the roof over the 
Munich Olympic Stadium and the West 
German Pavilion built for the 1967 Montreal 
Expo. 
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Melbourne also has an early example of a 
cable network structure - the roof of the 
Sidney Myer Music Bowl, near the Botanical 
Gardens. 

Hozvanv explains that long-span struc
tures are euher tensioned. as in the case of 
cable networks, or compressed, in the case of 
grids of arches. 

Rozva nv will address a National 
Aeronautics and Space Administration 
{NASAl conference in Washington next 
month on trends in computerised stru ctural 
analysis and synthesis . 

He has already written a book. "The op
tirnurn design of flexural systems," published 
by Pergamon Press. Oxford. which is now be
ing translated into Russian . 

continued overtest 
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A "new
 
breed" of
 
structu res.
 
Hozvanv is researching aspects of struc

tural design . using computers, w ith Dr Robin 
Hill , a post-doctoral research worker who 
was awarded his Ph.D. at Monash. Another 
research associate is Japanese Ph.D. stu 
dent. Hiroshi Nakamura . 

During study leave this year . Rozvany 
worked under cont ract to the West German 
Government at the German Aerospace 
Institute at Stuttgart University. 

His associates there included Professor 
Otto Frei, an authority on long-span struc 
tures; Profellar William Prager, of Brown 
University, Rhode Island, a leader in the field 
of structural analysis; and Prof.ssor 
J . H. Argyris. dire ctor of the Inst itute and a 
pr ofe ssor of structural engineering at 
Imperial College. London. 

At the Institute . Rozvany worked on 
developing computer programs to determine 
the most efficient shapes for surface struc
tures with a view to exploring the outer lim its 
of the structures' spanning capacity. 

Rozvany says th e steps inv olved in 
creating the programs posed complex and 
Intri cate computational problems. 

One such program. which ·took three 
min utes to run on a massive computer at the 
Institute. occupied 100 minutes on a smaller 
computer at Monash. 

The Inst itute pioneered computerised 
design and analysis of aerospace vehicles. 
but since funds for space research have been 
reduced, it has devoted mor e of its research 
effort to terrestrial structures. 

Rozvany says the new breed of computer 
designed surface stru ctures offers a means of 
covering large areas much more effi ciently 
than by conventional means. 

In conventional build ings , roofs are either 
dom ed or formed from heavy concrete slabs. 
Both the domes and slabs requ ire extensive 
- - and expen sive - form wo rk before they 
can be erected , and in addition. substantial 
Iou ndations are requ ired to carry the we ight 
of the roof . 

Long -span surfa ce stru ctures. on the other 
hand. allow design ers to use light roofing 

An example of an arch grid roof in th e construction stag e. The ro of was used to cover a large hall in the
 
German Pavil ion at th e 1967 Exp o in Montreal. The bui lding was design ed by Ot to Frei. --""""'~
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material s and a wide range of extremely 
st rong fibre cable s for roof construction. 

The networks of cables and arch grids can 
also span much greater d istances than can 
be spanned by conventi onal building techn i
ques 

Says Rozvany : "The geodesi c domes of 
the A merican Inventor , R. Buckminster Fuller 
are applicable only to ci rcular layouts. wh ile 
the networks of cables and arches will roof 
over square, oblong and irregularly shaped 
areas. 

" In Europe , whe re it is cold for long 
periods, city planners and designers are now 
gettmg around to the concept of covering 
large areas. like the cent ral business district 
or the city square . with long-span surfaces. 

"They hop e to make the micro climate 
thu s created mside more pleasant . 

" The USSR Government is even consider
ing roofing over entire industrial cities in their 
arct ic regions , which have a particularl y 
hostile environment for most of the year. 

" Until the advent of stru ctural networks, 
none of these projects wa s cons idered teas 
ible because of construction difficulties and 
the enormous costs involved in using con
ventional construction techniques. 

"The advantages of thes e stru ctures 
revolv e around aspect s like their lightness, 
safety, ease of const ructi on and the fact that 
they are relatively inexpensive. 

" In addit ion, mu ch of the structure can be 
pre-fabri cated away from the site . 

" Long spans also lend themselves to a 
new wave of construction materials like 
pl asti cs. carbon fibres. fib re gl ass and 
lami nat es. 

" The shapes of the stru cture are created 
by tensioning th e networks of cables . This 
gives th e structure it s strength. and imparts 
an ability to withstand flutter · - vibrations in 
the structure set up by winds. 

" In fact, pre-stressing the network reduc es 
the possibility of fl utter." 

Hozvanv. w ho works in the spec iali st area 
of opt imisation, the science of designing the 
best st ructure taking int o account a host of 
factors like safety, cost and effi ciency. 
believes that while the new breed stru ctures 
have all the strengths and safety of conven 
t ion al buildings . th ey also hav e gre at 
aesthetic appeal arising from the ir pleasi.- - '"'""
harmony and balance of form. 

And w hat of their futuristic appl ications? 
" lt Will be extrem ely expensive to send 

mate ri al . necessary to constr uc t space 
colonies, to the planets," says Rozvany . 

"Therefore. any stru ctures built in space 
will need to be as light and as strong as pos 
sible. 

" For this reason. thes e highly efficient 
long-span surf ace stru ctures will almost cer 
tainly house our first space stations." 

A guide to our beautiful mushrooms
 
IF YOU ARE inclined to think that The photos were the work of senior representat ive of the described genera , 

mushrooms look best atop a steak. a new technical offi cer in the Botany department. Where a species is large and not uniform, 
publication by three members of the Mr Bruce Fuhrer. Also involved in the pro more than one photo is included, 
Monash botany department may open up ject were Associate Professor Albert Hoi Most of the photographs were taken close 
new horizons, land and senior technical officer. Mrs Mary to Melbourne. and many of the fungi are uni 

The pub lication. A Field Guide to the Cole. que to Australia . 
Common Genera of Gilled Fungi in The publication is primarily intended as a The guide has been published by Inkata 
Australia (in other words. the gilled fungi kit for identification purposes in the field. The Press Pty. Ltd.. and will be available soon at 
and mushrooms). features colored key works through a series of identifying bookstores, 
photographs which reveal the beauty of features to the genus class ification. 
mushrooms in the variety of their delicate The publ ication comprises photographs Printed by Standard Newspapers for Monash 
and dazzling colors and intricate shapes. - 60 in all - of species selected as University 
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