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University’s donation of equipment boon for students

LEETON High School's science
taculty recently received a dona-
uon of selected scienufic equip-
ment from the Australian National
University in Canberra.

Although this equipment is obso-
Iete tor the ANU's own necds, it is sull
in excellent condition and will prove
o be valuable educational resources
for the students at Lecton High
School,

The science faculty would hike to
take this opportumity to thank those
people invalved at ANU in the dona-
tion of this equipment.
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On Tuesday of thas week 8 year 12
Cl'ﬁ'l!’l.iﬂt} students anended a chem
istry day at Charles Sturt Umiversity in
Wagga.

The group compasing T Creek, E
Manton. 5 McVine, K Picber, K
Schultz. T Scholtz, L Smeal and T
Stvens travelled by car to complete
some expenments and  activities 1
chemustry, talk to scientists involved
i thas arca about rescarch techniques
and employment opportunitics.

Students completed experiments
and activitics dealing with acids, poly-
mers and redox. These included mea.
suring the pH of common substances,
a Wraton, making shme, reducing
sugar t0 carbon and combusting
comdr's crystals.

They also had fist-hand cxpen-
ence Ol an atonuc absorption spectro-
scope to determine the level of zing in

a hair sample.
The opportunity to talk to chemusts
who are currently undentaking

research was a worthwhile expenence.

The day was a complete success
and very enjoyable. It gave the Lecton
group the chance to meet more than 50
other students and gain a little expen-
ence of university life.

Mr Wemer said the students had a
terrific time and were great ambas-
sadors for the school.
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The Enghsh faculty is geanng up
for this year's debating season and
looking forward to entenng a team in
I the junior and senior Commonwealth

——
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Bank competitions, as well as the year
108 competition,

There is also a possibility of a com
pctiton being launched between the
high schools in the Lecton arca. More
news of this wall tollow,

LN

Stll i the arca of puble speaking,
Michele McKenzie and  Rennie
Simpson. will both be entenng  the
Lions Youth of th¢ Year Public
Speaking Award

This 18 a digorons tal of mimal
preparation where the  students  are
required 1o answer questions to a pancl
based on their expenences within their
sohool, community and i sport. They
will also be required to perlonm a pre-
pared speech on a topae of therr choice
and an impromptu specch.

All at the school wish much Tuck 1o
these students and feel conhdent that
they will both do their school very
proud,
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Year 11 adviser, Mrs Rook would
hike to extend her support and congrat-
ulations to year |11 and the pleasing
way they have settled into senior
study.

Classroom teachers have comment-
ed on the students” matunty displayed
s far and hope this is a sign of what is
to  follow throughout the year,
However those concermed are being
asked to please be aware that students
are to remain in the dem or hbrary for
their study penods. These are not 1o be
free periods or a tme o pop home and
parcnts are asked o be vigalant with
this to help the students develop strong
study habits early.

Mrs Rook was also especially
pleased with the level of attendance
and parucipation by these students at
the Leeton High School swimming
camival on Wednesday of last week.

Many year 11 students commenced
vocational education and training
courses this week,

Information technology is being
offered at Yanco Agrcultural High
School and the course commenced on
Monday night.
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Metal and engineering  courses
commenced last week in compunction
with YAHS students at YAHS bt
Lecton High studemis have subse
quently joined Narrandera High st
dents ot Lecton TAFE for this course.

Hospitality commenced at Leeton
High this week.

Child studies, at Narrandera TAFE,
and electncal studies, at Lecton TAFE,
will commence next week

All are excited about the greater
Mexibility and the wiader curmculum

these courses offer students.
BN

Leeton High

School Notes

The Japan 2000 project rolls on and
the departure date for the Leeton High
group s fast approaching.

Spints have been boosted by the
sensational news that the group's
apphication for funding from the NSW
Department of  Education  Student
Language Study in Overseas Countries
has been approved. This is a wonderful
reliel and has supported the fund-rais-
ing efforts,

This exchange is one ol the many
wonderful expenences on offer at
Leeton High,

In Term 3, Lecton High will once
again play host to a Japanese exchange
group for 18 days.

A big "well done” for all at Leeton
High School as, because of the success
of last year's visit, the school was
requested by the Department of
Education 1o host another group.

The Japan 2001 group will be hold-
ing a disco on Saturday at Lecton
Soldiers” Club, in Rapp's and the audi-
tonum.

The disco for under-12s will be
from 6.30-8pm costing $3. The under-
185" disco will be from 8.30pm -
11pm, costing $5.

Adulis will supervise the disco at
all umes and Lecton Soldiers’ Club
will provide secunity and age checks,

There will be no admittance (o any-

'ANU team seé-king new drug patent

Ey DANIELLE CRONIN,
Heaith Reporter

The Australian National
University and a biotechnology
company have applied for a pa-
tent to develop new drugs
which could potentially treat
cancer, multiple sclerosis, den-
gue fever and malaria.

Progen Industries Ltd and
the Australian National Uni-
versity announced yesterday
that the Australian Patent Of-
fice had accepted the joint pro-

visional patent application on
new ways to build compounds
which mimic the shape of
carbohydrates.

Progen research and devel-
opment vice-president Dr Rob-
ert Don said the company, in
conjunction with ANU,
planned to use the method to
develop drugs to potentially
treat cancer and inflammatory,
cardiovascular and infectious
diseases,

“The new technology will be
used to develop compounds

that act like master keys that
bind to a large family of target
molecules,” Dr Don said yester-
day.

“These master keys can be
chemically modified to block
the action of unique target
molecules in order to prevent
specific diseases.

“We plan to use this tech-
nology platform to discover
new compounds for use in our
clinical trial program and to
form partnerships with other
pharmaceutical and biotechnol-

ogy companies at the drug dis-
covery phase.”

The company recently re-
ceived approval to trial its an-
ti-cancer drug, PI-88, in Amerl-
ca

Dr Don said the Australian
discovery was made during
Progen's collaboration with
Professor Martin Banwell and
the Research School of Chemis-
try team and Professor Chris
Parish and the John Curtin
School of Medical Research at
the ANU.
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ane over 18 or dnyone whit 18 SUSpect -
ed of consuming aleohol or drugs.

MNo dnnks are 1o he |rl'nurhl inti the
club and sofy donks and snacks will he
avallable at the clul
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The Lecton HIP'I School 55ih
Annual  Swimming Camnival  was
anvther excellent carmnival organised
by the sport stall, M Mormison, Mrs
Cryer and new stall-member My
Cameron.,

The carmival ran very smoothly and
the level of participation from the stu
dents was pleasing,

Fwo WEre
Jasmine Frazer, of year 9.

Phe sport stafT would Like 1o thank
parents lor the great support received
trom those whose attended. Their
assistance at these carmivals is always
welcome and greatly appreciated.

The hinal results were!

Final points score (girls, boys and
total ):

Ist Smith 312, 530, 842, 2nd
Mawson 328, 264, 592, ird Hunter
220, 324, 544,

4th David 195, 293, 49].

Age champions: 12 years —
Angela Marshall, Simon Hilher, 13

records broken by

years — Nicole Rutland, Uweroa
Barclay. 14 years — Shannon Tuckent
and Sheree Muormis, Kurt
Heckenburg. 15 years —  Jasming

Frazer, Danicl Holl. 16 ycars — Amy
Tubb, Joseph Borgese. 17- plus years

Groups invited

RIVERINA community groups
stll have time to apply for funding
tor local environmental activities,
Member for Rivenna, kay Hull
sand.

Grops involved n, or thinking
about, cnvironmental projects could
apply for moncy from the Federal
Government’s Natural Hentage Trust,
Mrs Hull sad.

“Applications for the next rund of
funding close on February 23, so peo-
ple need to get their applications in by
then to be eligible,” she said.

“Already thousands of commumty
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— Belinda Mclnnes, Rennie Simpson.

New records were set by Jasmine
Frazer in the 15 years 50m butterfly
and 50m backstroke and by Belinda
Mclnnes in the 17 years 50m breast-
stroke,

Lecton High School will be hosting
the South West zone swimming carmi-
val on Monday, February 26 at ihe
Lecton pool. The team hist was posted
carlier this weck and permission notes
Il.nl‘ Pr._‘J,'H el b ,.'1|,||| niAes arc Lo
be returned by Monday, February 19,

Any parents who wish to ofler thelr
assistance 1n an official capaciy can
contact Tricia Cryer at the school
Parents are all very welcome as g
tators 1o help cheer on students

LA

Kivenina CHS boys’ encket tnals
were held last Fnday,

Lecton High sent Brenton Hillser
(year 11) and Miwchell Bowden (yecar
10) 1o the tnals. Mitchell was success-
ful in gaining selection in the team and
will be ll'..':l.'hl:”llnl._‘ L l"j}'ln:w,‘ on the
South Coast week § of this term. The
school wishes him well,

A number of selection tnals were
held on Wednesday during spor.

They were for boys' and girls’ open
cricket, with Mr Doyle and Mr Welsh
and boys' soccer, with Mr Colli.

The competinons [or these sports
will commence within the next month.

to seeks funds

groups around the country have
received money from the trust 1o help
conserve their environment and better
manage Australia’s natural resources.”

£ AN JO0T 91 ARNIGa  INEpLLY el codiprquansangy WL

The $1.5 billon Natural Hentage =

Trust is the single largest investment
by an Australian Government in the
environmental future of this country,
with proceeds coming from the partal
sale of Telstra.

For a free Guide 1o New
Applications, contact Kay Hull's
office on (02) 6921 4600 or freecall
1800 065 823. Applications may also
be made online at the Natural Hentage
Trust web site (www.nhtgov.au)
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Blood-cell
study linked to
asthma cause

Researchers at the ANU have deter-
mined the structure of a key receptor
contralling blood-cell development

The receptor (the beta common
receptor) controls the growth and
acthivity of white blood cells involved
in asthma, allergics, bactenal infec-
tuons and some leukemias.

The three hormone-hke cytokines
(IL-3, IL-5, GM-CS5F) which signal
through the receptor are powerful
regulators of the immune system and
inflammatory responses

Understanding how the receptor
15 activated may ultimately lead to
new treatments for asthma and
leukermna

The collaboration invoelved Pro-
[essor lan Young s group in the John
Curtin School of Medical Research
and Drs Paul Carr and David Ollis in
the Research School of Chemistry.

“This project 1s one of the most
challenging we have attempted in
recent years and required extensive
use of modern protein engineenng
methods to overcome problems n
solving the structure,” Dr Olhis said.

Previous theones about receptors
in this family and the way in which
they operate had been heavily influ-
enced by the first structure
determined — the growth hormone
receplor

However, in growth hormene sig-
nalling there 1s only a single receptor
involved

“The beta common receptor sys-
temas far more complex. The portion
of the receptor that 1s outside the cell
and interacts with the cytokines, 1s
twice the size of the growth hormone
receptor and there s another receptor
involved in signalling which s spe-
¢ific to cach cytokine.

“"Despite attempts to model the
beta common receptor, its structure
has remained an enigma until now,”
Prof Young said

Determining the structure in-
volved a laborious Process i
producing the receptorininsect cells,
growing crystals of normal and engi-
neered proteins and examining them
using asynchrotron radiation source
in France.

When the structure was Ninally
revealed it was a ereal ~1_|ri'1-[j-.l_'

“The configuration of the beta
LAREERETYCY f'._t.'i._T"t""r 1% Moy '..'I ._'ITHJ con
tirely unexpected. It gives us new
insights into how this receptor might
operate and 1s an important first step
.1["-T|;._J'lh'.! I".'llh 1!1!1!:'[::'uh"n,‘hl]llln;ur g
Prof THUF'I:._' said

How :._'l'u".'LI!l actors s l.'-'-“"] ACTONS
the cell membrane and direct blood
cells to grow and perform their func
tons 1s stll poorly understood.

“Determuning the structures of the
receptors involved and of the
receplor-cytokine complexes i1s im-
portant 1n understanding how
signalling 1s achieved and in devel-
oping drugs which specifically turn
the receptors on or ofl

"Drugs modulating the receptor
could be useful 1n treating asthma

and allergy, promoting blood cell
recovery alter chemotherapy and in
treating some leukemias,” Prol
Young sad.

The rescarch has recently been
published 1n the prestigious US-
based journal Cell and s antracting
intcrmational interest
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Quick response saves priceless lab samples
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CIG to the rescue_. the minkbatch freezer instolled ot ANU

uick action by CIG was
instrumental recently in saving
valuable laboratory samples at
the Australian National
University in Canberra.

At the University's Research School of
Chemistry, an ultra low freezer used for
stonng protein samples at temperatures of
around minus 60 degrees centigrade broke
down, jeopardising years of rescarch.

As replacement parts had to come from
overscas, the school’s Technical
Department had to find an alternative
method of refrigeration. Liquid nitrogen
was considered, but suitable storage vessels
(Dewars) were not available.

The samples were then packed in solid
carbon dioxide but this was time-
consuming as the coolant had to be topped
up regularly, even at weekends.

It was then that John Hush, the school's
Head Technical Officer, found a report of
a simular problem - and solution - in a five
year old copy of CIG's magazine Gases at
Work.

“After a lot of ringing around, CIG
managed to find a a mini batch freezer and
we mnstalled this on loan adjacent to our
VIE 7000 litre liquid nitrogen storage
tank,” John Hush said.

“As these units are usually used for snap
freezing in 20-minute cycles, we had to
modify the control for continuous storage
at minus 60 degrees centigrade and now it
works extremely well,

“It certainly averted a potential disaster
because the loss of our samples would
have destroyed 10 years of research.

“We are now considening building our
own standby unit as there are many arcas
on the campus where a similar problem
might occur.”

S0 pleased was the school's Principal
with CIG's response that he wrote a letter
of appreciation to David Hind, General
Manager, CIG Gases New South Wales.

The Australian Nanonal University is a
major user of Cl1G gases, principally liquid
helium and hiquid nitrogen, bur also
pressure gases such as argon, nitrogen and
OXygen.

The university buys approximately 100
litres of hquid helium each week for use in
seven ditferent nuclear magnetic resonance
units and in vanous expenimental cryostats.,

The helium boil-off gas from the VIE is
also reuculated direct to laboratory benches
to mumimise cylinder demand and handling.
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Spirit
By FRANK CASSIDY

The sculptures in a new sculpture
park at the Australian National Univer-
sity have already sct new levels.

Opened vesterday by ACT Liberal
Senator Margaret Reid, the 15ha park’s
first commissioned work is a collection

of giant spirit levels by Australian art-
Ist Christine O'Loughlin.

Following the land contours between
0ld Canberra House and Lake Burley
Griffin, the spirit levels are O'Lough-
lin's site-specific response to the land-
SCape.

The park’s second installation is an
acknowledgement of the original inhab-
itants of the site by Fiona Foley, entit-
led Winged Harvest, referring to signi-
ficant dates, Bogong moths and native
Erasses,

In officially opening the ANU Inter-
national Sculpture Park, Senator Reld
sald the arca adjacent to the National
- Musenm of Australia was an ideal ven-
ue for small- and large-scale outdoor
sculptures.

“The site offers a variety of settings
on grassy inclines, gullies and embank-
ments, shaded areas, open grasslands,
pathways and water frontages,” Sena-
tor Reid said,

Director of the ANU's School of Art
Professor David Williams said the em-
phasis would be on environmentally
sensitive pieces by major Australian
and international artists.

“The ANU International Sculpture
Park complements other sculpture ini-
tiatives in Canberra and the National
Gallery,” Professor Williams said.
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Artist Christine O'Loughlin with her sculpture, Spint Lev
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Australian National University researcher Dr Michae! Collins

By DANIELLE CRONIN

An Australian National Uni-
ersity rescarcher has helped
evelop a computer maodel
hich simulates a chemical re-
ction and could revolutionise
clentific study world-wide.

The ANU Research School of
hemistry’s Dr Michael Collins
nd Singapore National Univer-
¥’s Dr Donghui Zhang teamed
P to create the computer tech-
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nology which would help scient
Ists understand and control
chemical reactions in a cyber
lab.,

r Collins said the computer
modelling would not render test
tubes and chemistry labs obso
lete but would complement tra-
ditional methods.

Sclentific issues-management
consultant Professor Ben Selin
ger said computers, in the past

20 years, had produced better
madels and cut the cost of sci
entific rescarch.

But technology had also re-
duced the “sensual” nature of
scientific discovery and re-
moved human intuition from
the equation.

Science was one part knowl-
edge, one part artistry, professor
Selinger said.

Dr Collins said his computer
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Cyber lab model set to ‘revolutionise’ study
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Says the computer modelling will complement traditional

modelling could influence re-
search in atmospheric chemis-
try, industrial chemistry, and in
drug design, by measuring the
“speed” of chemical reactions,

“I's a benchmark calcula-
tion,” he said.

“We used a relatively simple
chemical reaction that needed to
be done precisely to get the cor-
rect answer

“The building of the energy
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lab methoas.

surface teok months, even with
the most advanced computer
technology.

“It was important to show it
can be done.

“Now we ¢an use the process
to study other chemical reac-
tions."

The computer software would
be donated to university re-
searchers throughout the world.
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Academic ditches test-tubes for computers

An Austrahan-based academic is sel to release a camputer program

enabling scenbists across the world to condud chemical expenments on
computers rather than in test tubes

Michael Collins, from the Australian National Uneversity, in colabaration vath
an academuc from the Unversty of Singapore, has refined a computer
program that solves complicated equations for chemucal reactions

“What we can do on a computer these days s 1o solve the fauly
complicated equations for how atoms and molecules move when they're
colliding and undergoing a chemical reacton,” Mr Collins said
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There are renewed calls for
cannabls to be trialied as a
treatment for the
terminally (1L Join the
debate,

Dr Perking g6

Cyberbludaing - suifing the
internet at work - 12
estimated to be costing
Australlan business<s
billions of dollars a year.

¢ Dritish sdentists clalm
they are well on the way to
finding out how to prevent
the dreaded becr-gut.

e Yictorda's former chicl
maglstrate has denled he
vias auilty of any
wrungdeing and says thens
were ne geounds to remoye
him from effice.

® Cancioads are sctio
ariive In Kakadu by the
year's end,
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By KENNETH CHANG

INot al! the universe is falling apart
all of *1e time.

An experiment by sclentists in
Australia has shown that a small
patch of disorder can momentarily
lurch into order, akin to Humpty
Dumpty's magically putting himself
back together again.

That would appear to violate the
second law of thermodynamics,
which states that entropy, a measure
of disorder, rises inexorably unless
an outside energy source maintains
things in order. A billow of smoke
always disperses, never contracts.

The experiment confirms a theory
from 1993 that reconciled a long-
standing paradox, that the laws of
physics do not run fine forward and
backward in everyday life, but they
do at the atomic level, where sub-
atomic particles collide,

That spontaneous order effect, the
creation of order from disorder, is
small and short-lived. But it may
prove to be important in the emerg-
ing field of nanotechnology, where it
could bungle future molecular-size
machines by making them run back-

wiard, the researchers said.

"I think nature already does that,”
said Dr. Denis J. Evans, a professor
of chemistry at the Australian Na-
tional University. Living orpanisms
may take advantage of the effect to
kick around proteins and other mole-
cules until they bind together prop-
erly, Dr. Evans said. So the effect
could be useful

In the everyday world, the second
law prohibits the flow of heat energy
from a cooler reservoir to run a
motor or do other work. Otherwise,
one could imagine a machine run-
ning on the thermal energy in a plass
of water — the jiggling of individual
water molecules — and leaving be-
hind a chunk of ice as the only waste.

But at a much smaller scale, the
rescarchers have demonstrated, it is
possible essentially to do just that, at
least under certain circumstances,

In the experiment, reported in the
current issue of Physical Review
Letters, Dr. Evans and other scien-
tists at the Australian National Uni-
versity In Canberra and Griffith Uni-
versity in Brishane suspended a
transparent bead one four-thou-
sandths of an inch wide in a small
puddle of water. A laser shining

Prof. Higgins said the Athena P ropect’s stud-
tes revealed it was a complicated issue.

through the water held the bead in
place. The bead’s curved surface,
acting like a lens, bent the laser light,
exerting a force that kept it at the
center of the beam.

“It just goes zip, and it quickly
goes to the focal point, and it sits
there.” said Dr. Edith M. Sevick, a
chemist at the Australian National
University on the research team.

The team lowered the laser power

A finding with
implications for the
tiniest of machines.

so that it barely Kept its hold onto the
bead. "We can actually seeing it jig-
pling around right around the focal
point,” Dr. Sevick sald.

The team used the laser o drag
the bead through the puddle at a
leisurely pace of one-seventh of an
inch an hour, as if it were a tupboat
pulling a barge.

Usually, the water exerted a slow-
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Ing force. But occasionally enough
water molecules bounced off the
bead at the same time, reflecting a
more orderly arrangement of the
molecules, to push the bead ahead, as
if a barge suddenly jumped in front
of the tupgboat pulling it.

“That’s the violation,' Dr. Sevick
sald.

The violation lasted two seconds at
most, and it occurred only because
the force of the laser light was mi-
nuscule, almaost as slight as the force
of the water molecules bouncing off
the bead. Over langer periods of time
or if the laser power was turned up,
the eflect disappeared.

“You cannot get perpetual motion
machines,” Dr. Sevick said. “You
always get back to the second law.”

Until recently, scientists could not
fully explain how the second law
arises. In the basic equations of mo-
tion, both those devised by lsaac
Newton and the later oncs of quan-
tum mechanics, time is said to be
reversible. The equations remain
true even when time flowed back-
ward, :

But the equations of thermody-
namics, which describe the collec-
tive random motion of many trillions

7 1t
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Humpty Dumpty liéstored: When Disorder Lurches Into Ord;

of particles, do contain a definite
direction of time. Heat always flows
from warm to cold, never the other
way around. Entropy rises, never
falls,

As early as 15876, a physicist, Josef
Loschmidt, pointed out that paradox.
If the motion of each individual parti-
cle is reversible, why is their collec-
tive behavior irreversible?

Dr. Evans finally figured out the
answer in 1993. The irreversibility
arises from causality, that events in
the future cannot affect the present.
From that, he showad that ordered
systems hecame expanentially less
likely while the probability of dis-
order rose.

Computer simulations verified
that the ideas worked. Stll, scientists
like Dr, Peter T. Cummings of the
Oak Ridge National Laboratery in
Tennessee said 1t was surprising to
find a clear example in the real
warld of the hazy zone between very
small systems and very large ones. #

“It's unexpected there could be an
experimental  verification of this
theorem,” Dr. Cummings said. The
Australian experiment, he said,
“puts it squarely in the realm where
it may have practical significance.”
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Beads of doubt

Future vician Nano-syubs would SECE and destroy Cancer
{:'_-J'}L' Dy Sclence Phola | ,:."..I',‘Lr.}

By Dr David Whitehouse
BBC News Online sclence editor

One of the most important principles of physics, that
disorder, or entrepy, always increases, has been shown
to be untrue.

Scientists at the
Australian National
University (ANU) have
carried out an experiment
Involving lasers and
mIiCroscopic beads that
disobeys the so-called
Second Law of
Thermodynamics,
something many
scientists had considered ANU team
Impossible.

This result has
profound
consequences for any
chemical or physical
process that occurs
over short times and
in small regions

The finding has implications for nanotechnology -
the design and construction of molecular
machines. They may not work as expected,

It may also help scientists better understand DNA
and proteins, molecules that form the basis of life
and whose behaviour in some circumstances is
not fully explained.

No discussion

Flanders and Swann wrote a famous song
entitled The First And Second Law about what
entropy meant and its implications for the
physical world. It has become a mantra for
generations of scientists,

The law of entropy, or the Second Law of
Thermodynamics, is one of the bedrocks on which
modern theoretical physics is based. It is one of a
handful of laws about which physicists feel most
certain,

S0 much so that there Is a common adage that if
anyone has a theory that violates the Second
Law then, without any discussion, that theory
must certainly be wrong

1 lan
02 | Science/Nature
Throwing the DNA switch

12 Sep

01 | Science/Nature
Atomle line-up surprises
sclentists

09 Aug

01 | Science/Nature
Tuning the tubes

Internet links:

AL

tntropy: Flanders and
Swann

Entropylaw. com
The BBC is not responsible

for the content of external
internet sites

Top Science/Nature stories
Now:

Mars lander takes shape

Call far tighter rules on
ONA patents

Hubble's eye in the sky
Rare space rock ‘a gem'

Beckett accepts farm
disease errors

‘New species’ of giant
squid found

List maps 'golden age' of
science

Litestyle linked to
Alzheimer's

Links to more Science/Nature
stories are at the foot of the

page,

AR IMews DOC CO UL/ IMI/BLINNech/2 134779 stm

Media Rﬁelease

Bill Stephens

Fox

02 6276 6152
02 6276 6021

Internet: http/iwww.cslro.au

22 July 2002
NEW DRUG DISCOVERY SPIN-OFF FROM CSIRO

c
CSIRO Entomology today announ
producing a wide range of therapeu

5 Pty Ltd has been est . ' . g
di?.rt;g;?rg dggs from insects,” CSIRQ's Chief Executive, Dr Geo

t speci
here are around 250,000 Plan Sp!
Lsect species. Microbial diversity Is a

ed the est

ablished

cultured in the laboratory.

' ' lds
“The plant and microbial wor
but inz.ects have been left virtually untouc

“With four million species to be looked at, there is g

important therapeutic drugs in the future.”

ve long been targets for d@
by ghed.“ Dr Garrett said.

CSIRO Medla Reloases aro avallable on the

Ref 02/XX

ablishment of a company dedicated t:cts
tic drugs from a virtually untapped source - INS .

. he leading global pusitmnran
prbuseyerash arrett, said.

han four million
n earth but there are more tha
?ssnuhuge, although 99% of bacteria cannot be

scovery of therapeutic drugs,

reat potential for discovery of hugely

o |



I -'P—*i'_'u--d'r—-m—:f—':-n.g.,.. r— - -

S ————l

A selection of articles written about our paper:

Physical Review Letters
Print Issue of 29 July 2002

Phys. Rev. Lett. 89, 050601 (2002)

Experimental Demonstration of Violations of the
Second Law of Thermodynamics for Small Systems

and Short Time Scales

G. M. Wang,!1 E. M. Sevick,1 Emil Mittag,! Debra J. Searles,% and Denis J. Evansl
1Research School of Chemistry, The Australian National University, Canberra ACT

0200, Australia _ |
>School of Science, Griffith University, Brisbane QLD 4111, Australia

(Received 04 March 2002; published 15 July 2002)

We experimentally demonstrate the fluctuation theorem, which predicts }
appreciable and measurable violations of the second law of thermodynamics for

small systems over short time scales, by following the trajectory of a cnll_uidal
particle captured in an optical trap that is translated relative to surrounding water

molecules. From each particle trajectory, we calculate the entropy |
production/consumption over the duration of the trajectory and determine the
fraction of second law-defying trajectories. Our results show entropy
consumption can occur over colloidal length and time scales. ©2002 The

American Physical Society

URL: http://link.aps.org/abstract/PRL/v89/e050601
doi:10.1103/PhysRevlLett.89.050601
PACS: 05.70.Ln, 05.40.-a
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Law and
Disorder

Chance fluctuations
can rule the nanorealm

Whether it's the gasoline-to-motion trans-
formation of automobiles or the electricity-
to-cooling action of refrigerators, all
processes squander enenzy. They vent that
waste in the form of heat. It's a law of ther-
modynamics, and no one has ever wit-
nessed a sustained violation of it

On the minute scales of cells and mole-
cules, however, brief reversals of the usual
rules routinely occur. Tiny mechanisms run
in reverse or draw their power from ran-
dom, normally untappable thermal maotion
in the surroundings, Such small systems,
on average, still obey thermodynancs laws,
although some theorists predict that cer-
tain quantum structures may not (SN:
10/7/00, p. 234). Now, researchers in Aus-
tralia report that they have expenmentally
confirmed a theory that enables them to
predict how often and under what circum-
stances reversals wall dominate the behav-
ior of a classical tiny system.

The new observations could become a
reality check on the burgeoning field of
nanotechnology, the scientists say Work-
ing in an unfamiliar realm, many nanode-
vice makers today can't predict which of
their mechanisms wall actually work as
planned. Moreover, because the living
machinery of cells and microorzanisms
also operates on the nanoscale, the Aus-
tralian work conld lead to new biological
insights as well

To track transient reversals of a thermo-
dynamics law, Denis ). Evans of the Aus-
tralian National University in Canberra and
his colleagues manipulated latex beads
about the size of red hlood eells. They used
an infrared Laser as if it were an ultratingy
tweezers

Imagine pulling atoy submanne through
calm water by a rope tied to its prow.
Because the water provides drag, the boat
will lag behind the puller and rope, that is,
unless 1t gets some sort of push.,

YW SCIENCENEWS ORG

Screnee NEWS 27.7.02

That's roughly what happens to the latex
beads. When Evans and his colleagues
tugzed their beads through water with their
optical tweezers, sometimes a bead would
shightly lead the laser, says Debra J. Searles
of Gnffith University, a member of the team.
In such instances, the random motion of
the water molecules was contributing to
the bead’s forward motion.

In tests that spanned from one-hun-
dredth of a second to 10 seconds, the scien-
tists found that for periods up to almost 2
seoonds, the thermodynamic reversals could
dominate the bead-dragging runs. The
results, scheduled to appear in the July 29
Fhysical Review Letters, confirm predic-
tions of a theory about the effect of random
fluctuations developed by Evans and Sear-
les almost a decade ago.

Searles says the new findings will come
as a surprise to most scientists because the
prevailing wisdom has been that such rever-
sals have a major impact only on much
smaller scales of size and time. “It's a tiny
bead, but it’s still a lot of atoms,” she says.

Daniel P, Shechan of the University of
San Diego is not wowed by the size at which
the effects appear. After all, he notes, ever
since the 19th-century discovery of Brown-
lan motion—the jigeling of pollen-grain-
size particles in fluids because of random
molecular bombardment—scientists have
known that thermal motion can push fairly
big particles around.

However, Sheehan was impressed by how
long the thermodynamic reversals could
dominate in the new tests. “It goes against
my intuition that you could see [ that eflect ]
for as long as a tenth of a second,” he says,

The result suggests that random ther-
mal fluctuations could become a prover-
bial monkey wrench for many nanoma-
chines, Searles says, Instead of going
forward, for example, they might some-
times go backward. Even so, she says,
nanomachine makers may find the new

work useful as a tool for predicting whether
their plans may go awry. —p. WEISS

hysics

mechanics which are time revers-

An experiment by ANU researchers suggests that even in the world of
thermodynamics, everything old can be new again, says Simon Grose.

Chemistry they are proving
physics wrong.

Professor Dennis Evans, the Dean
of the school, and his team of re-
searchers attracted media attention
around the world after one of their
experiments violated the second law
of thermodynamics.

That’s the one that says that if
you have a hot cup of coffee in a
cold room, the coffee will get cooler,
rather than the room get warmer.

But to break this golden rule they
had to use small things, like a bead
less than one tenth of a millimetre
in diameter floating in a pond of wa-
ter in a very sensitive apparatus,

“It can measure forces down to 5
x 10-¥ newtons,” Evans sald Jast
week.

“The smaller the force, the longer
you can observe the violation of the
second law. If the force was larger
you wouldn't be able to see it for so
long.” In the experiment, reported in
Physical Review Letters, they used a

laser beaming up through the water

“to drag the bead very slowly in one
direction. They used the laser at as
low a power as possible, just enough
to keep the ball trapped in its beam.

I N the ANU Research School of
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The water slowed the ball’s pro-
gress, but occasionally the ball |
- jumped ahead of the laser when ran- - : | 2 ) & SRS
 dom arrangements of water mole- X E . . . ‘ i
~ cules bouncing around It pushed It professor Denis Evans, left, and Dr Genmalo Wang check an apparatus at the ANU Research School of Chemistry.
- forward. That broke a law of phys-
- les, a phenomenon thiat has been chine becomes comparable to the age of the time,” Evans said. “Like The research provides a practical
~ noted before at nano level. = thermal energy of a single water your Holden Commaodore, taking demonstration of a theoretical reso-
" *Ifyou make nano machines so . molécule In a solution, then you heat, CO2, water, and all the rest of  lution of the conflict between the
ity that the ,mrﬂiﬂrtl.hﬁ entropy ﬁm‘l getting into this regime where “l?lgt of the ammphcrﬁaﬂnrd gener-  second law of thermodynamics and
g 1 it will run backwards a fair percent-  ating petrol.” equations of classical and guantum

= g

ible. The resolution proposed in 1993
by Evans and Debra Searles of Grif-
{ith University was a Fluctuation
Theorem. This states that the proba-
bility of the second law of thermody-
namics being violated decreases ex-
ponentially as the size of the system
increases,

Possible applications of the work
relate to biology where molecular in-
teractions occur at such a small
scale that the findings may be rele-
vant. It also shows that there may
be limits to the performance of na-
nomachines.

“What we want to do is a continu-
ous version,” Evans said. Rather
than moving the laser in one direc-
tion, they will move it around in a
circle and in other patterns.

“This will be a steady state rather
than these transient states just after
you start,” Evans said.

“Mathematically there are a lot of
differences between the two.

“In those experiments [ predict
that we will see some really crazy
things where the ball will start to
move before you turn the switch on,
because of the connection between
the second law of thermodynamics
and causality.”

Computer modelling has shown
this is likely. “Even a decade ago |
didn’t think you could extend ther-
modynamics to really small systems
and relatively short times,” Evans
said.

“It's amazing that in the 21st cen-
tury you can make a new statement
about such an old subject.”
http://rsc.anu.edu.an/~evans/
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Professors Bruce Wild and Jim Williams, of the ANU, who have been named as f

By STACEY LUCAS

THE door to research funding
was nudged a little wider at the
ANU vyesterday with the ap-
pointment of two academics to
the country's most prestigious
science “‘club®.

Professor James Williams,
head of the Research School for
Physical Sciences and Engineer-
ing, and Professor Bruce Wild,
of the Research School of

Chemistry, were elected this

week to the Australian Acade-
my of Science. They, and 14
other new fellows, will sign the
academy’s charter book on
May 1.

-

AL v 5 1 A
Professor Williams, who
works in the field of materials
engineering, said his election
meant more than just personal
recognition for a lifetime's
work.

The Federal Government not-
ed the number of fellows at a
university among other factors
when allocating funding, so the
announcement was a boost for
the entire research school.

*l see it as a recognition of
the quality of physical science
rescarch carried out at the
ANU. It further opens doors al-
ready ajar for funding to the
ANU.”

Professor Wild said he and
his co-workers at the school
carried out experimental work
aimed at the chemical separa-
tion of molecules, that existed
as left- and right-handed forms
because of their shapes.

He said the molecules of par-
ticular interest to him
contained phosphorus and ars-
enic as the key eclements, and
were of fundamental academic
interest as well as being of im-
portance to chemical industry
when combined with precious
metals to form catalysts,

The other new fellows in-
clude three academics from the

aws of the Australian Academy of Science.  Picture: MARTIN JONES
et e 1"'.II‘-'J"ln.J'IMllv.: 'E-l e ' Ee e
: University of Queensland, tﬁ
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from the University of Mel-
bourne and two from the Uni-
versity of Sydney.

The Federal Government also
announced $790,000 over the
next three years for national
institutions for social sciences
and the humanities.

Education Minister Brendan
Nelson said science on its own
could not solve the important
questions in life — who we

~were and for what we hoped.

Humanities and social
sciences were critically import-
ant to answering those ques-
tions, he said.
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It’s hard
to give
credence

to erosion
WOrry

I WAS infuriated by the Chief
Minister's comments reported
in your article headed “More of
Namadgi park reopens” (CT,
June 14, p.10). You report that
the Chief Minister said that
“most of the eastern half of the
park would be open for visitors,
and that a spokesman for Envi-
ronment ACT said an estimated
50 per cent of the park was now
open. However, areas that will
remain closed because of envi-
ronment protection and safety
issues include traditional snow
play areas in the Brindabellas.

The idea that a few bush:
walkers walking along the
Brindabella fire trail would in-
crease erosion is simply unbe-
lievable. Any such erosion
would pale into insignificance
compared to that produced by
ACT forestry practices!

After the first significant rain
following the fires I saw the soll
washed down from the Pierces
Creek pine forests across the
Paddys River Road. In places
the mud was 30cm deep and it
covered more than half the
road.

This erosion was the inevita-
ble result of the fires and ACT
forestry practices — not of bush
walkers!

In terms of safety, I appreci-
ate the Chief Minister's care for
his citizens: “It is now winter
and for safe and enjoyable bush-
walking appropriate clothing
and footwear are essential.” But
I'm afraid that after more than
30 years of hiking and climbing
in the ACT hills and mountains
further afield, I don't need ad-
vice from a politician about
what technical gear I should
take on my approach. Kosclusz-
ko has been open to visitors —
and taxpayers — for months!

DENIS EVANS
McKellar
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A 10 — THE CHRONICLE, Tuesday, March 9 2004

AN S00 Megahertz magnet weighing
4.2 wnnes and standing over three
metres hugh has amved at the ANU
Research School of Chemistry  from
Germany and 1s set to begin decipher-
ing the properties and structure of
proteins.

Known as a Nuclear Magnetic
Resonance (NMR) spectrometer, 1t is
w0 far the most powerful magnet of its
type in Australia, and 15 also the only
spectrometer  facility  that ¢an be
operated remotely with s operations
viewed by webcam.

It will be made accessible to
rescarchers around Australia.

NMR spectroscopy s much  the
same as Magnetic Resonance Imaging
(MRI), but the data gencerated s
recorded as spectrum lines, rather than
as an image.

It allows chemusts to record and
zoom 1n on the spectra of single atoms
i a protein, essentally mapping the
proteins propertics.

This resecarch has scope to influence
the pharmaccutical industry through
improving techniques for drug devel-
opmen.

The new ANU NMR magnet facility
will support the rescarch of many
groups throughout the country, and
will be guided by Austrahian Research
Council Federation Fellow and former
Karolinska Institute Laboratory Leader
Professor Gottfned Otting.

Housed in a specially designed
building, the spectrometer emits &
stable, static magnetic field, slightly
greater than that of the Eanh's.

It 1s not radioactive, nor does it emit
an electromagnetic (oscillaung) mag-
netic field.

It employs cryogenics to cool the
tlemperature of the magnet to almost
absolute zero (using liquid helium and

Canberra’s magnet

" Chronicle News
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THE ANU's Research School of Chemistry's Professor Gottfried Otting with the magnet which could hold the key to how proteins are made.

nitrogen), a cntical requirement for a
super-conducting magnel of its size.
It 15 cooled to about 20 degrees
above absolute zero 1o mumnuse ther-
mal noisec emitted by vibrating atoms
of the magnet, producing a more
sensitive and precise spectrum from
the protein sample under analysis,
“This spectrometer will give us the
opportunity to refine the technique of
protein  structure  determination, and
I'm surc lead to further exciung
discoveries,”” Professor Otting said.

S“Ie wall also help consolidate this
important area of fundamental research
both at ANU and in Australia through
the opportunity for collaboration with
colleagues at other umversities,”” he
said.

The 4.2 million facility was funded
by contnbutions from the Austrabian
Research Council, The Austrahan
National University and the
universitiecs of Sydney, New South
Wales, Wollongong, Newcastle and
the Australian Defence Force Acad-
emy.

One of the worlds most cited
chemists and Head of the Biophysical
NMR Spectroscopy Unit at  the
Nauonal Institutes of Health in the
United States, Doctor Ad Bax, will
attend the opeming of the NMR
spectrometer facility on Friday, March
19,

Dean of the Research School of
Chemistry Professor Demis Evans said
the new spectrometer would build on
the Research School of Chemistry's
existing top-rate facihities of mass
spectrometry and sample analysis, as

well as its excellent record 1n funda-
mental research and its  ongoing
collaborative objectives.

The University of Sydney's School
of Chemistry, Professor Les Field, saud
the new spectrometer would lead to
more dctailed and precise
measurcments than had been possible.

“It will lead 10 new advances,
particularly in the biological and
biomedical sciences, and adds to the
world-class research faciliues that are
available to Australian scientists,”” he
said.

Grace Daley from Dickson College and Francisco Silva from Marist College

meet their supervising scientists, Dr Nick Dixon and Dr Madeline Headlam,

from the Department of Chemistry

at the ANU, at the launch of the 2004

CSIRO Student Research Scheme last week.

Students head to lab

GRACE Daley and Francisco Silva are just
two of 81 Canberra students taking part in
the CSIRO Student Research Scheme this
year.

They will spend 20 hours in Dr Dixon’s
rescarch laboratory where they will leam
about gene technology to carry out a
project called “'Life in a test tube —
making proteins without using lhving
cells™,

The launch ceremony, held at the
CSIRO Discovery Centre, gave the
students, parents, teachers and scientists an
opportunily (o get to know each other.

“We are very excited about what lies
ahead this year. | think it will be a great
expericnce,’”’ Grace said.

The scheme's ACT coordinator, Dr
Kath Kovac, said the student research
scheme pave year 11 and 12 students first-
hand expenence into what science research
was really all about.

“They also lcarm science communi-
cation skills by making a poster and giving
a talk to a class at their school.™

Forty scientists from nine different
research institutions, including CSIRO, the
ANU, ADFA and the Umversity ol
Canberra have gencrously  volunteered
their time 1o help.

The CSIRO Student Rescarch Scheme 1s
a national program that has been operating
for more than 20 years and has scen
thousands of students  Australia-wide
taking part in real-life science rescarch,

The scheme is part of the Researching
with Scientists Project, a collaboration
between the ACT Education Department
and CSIRO.

The Student Research Scheme is also
supported by a wide range of orgamisations
including the ANU, the ACT Department
of Education, Youth and Family Services
and Biotechnology Australia,

Reprise of a proven formula

T'SOFTEN very hard to go back to a
I place you've been very familiar with and

the launch of Teatro Vivaldi was no
exception for me. The latest owners of this
long-established eatery have swept through
with ox-blood red paint and a container of
theatrical memorabilia to ereate a very high-
camp space well suited to its environment
and ANU Arts Centre neighbour.

It's very different from the original that
Susie Harrington ereated as a premier
restaurant. Noel Coward is happily
ensconced in the back corner, where dining
will be interrupted by your rubber-necking
to absorb and read of the life and times of the
great man,

Anthony Hill and Mark Santos, the new
owners, bring their London experiences to
the space as former praprietors of a small
hnlo{nnm owned by Noel Coward's mother.
Anthony had been working on campus in the
Research School of Chemistry and the
opportunity to take on Vivaldi was what he
and Mark had been looking for in a business.

The opening was the perfect opportunity
for Dennis Olsen and Amanda Muggleton o
slip into town and into a performance from
their acclaimed Sydney season of Darling!
1t's Noel that they will bring to Canborrain
August. For Teatro Vivaldiit showeased the
space as an intimate venue for cabaret.

The crowd was a wonderful mix of
restauratours, theatre folk, academics and
party people, with Bill and Pat Stephens
feoling right at home as memories of their
Sehool of Arts Cafid were evoked: they re
delighted to see the reprise of a proven
formula.

T
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LEFT: Dennis
Qlsen, Amanda
Muggleton,
Anthony Hill,
Mark Sanlos
with Leisa Keen
at the piano
celebrating the
launch of Teatro
Vivaldi.




By Graham Downle

ANU researchers claim o
have overturned 20 years of
thinking about the power plant
which ‘enables photosynthesis
{0 oecur.

The finding could take
scientists a step closer 1o

research germinates a new branch of thi

identifying a new sustainable
energy source.

Professor Elmars Krausz,
IPhD student Joe Hughes and a
team of researchers at ANU
have found the wavelength of
light needed for oxygen pro-
duction Is much longer than
previously thought.

Using high-resolution lasers,
they have also found the rate at
which energy is fed into
photosynthetic reaction
centres IS very strohgly con-
trolled by biological speed
humps — a great surprise and
opposite to what had been
thought.

“Our entire existence  is
dependent on this critical pro-

cess,” Professor Krausz said,

"It makes the air we breathe
and the food we eat, vol wo
don’t know how it works,

“We have discovered (hat
the special reaction centres
that power oxygen production

have been misunderstood for

decades.” 11

These discoveries would
have a profound impact on the
understanding and ability 1o
control, modily and adapt
natural photosynthesis, but
would extend the potential of
engineered chemistry  which

could copy nature via the tech-
nique of artificial photosyn-

thesis. "By encouraging and

modifying natural systems or
by mimicking their tricks, we
can deliver a new range of
sustainable, non-polluting,
greenhouse  positive  energy
production sources.”

king about plant p
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Dean of the Research Schnul
of Chemistry Denis Bvans said

the finding was a breakthrough -

in the understanding of the

-

chemistry that supported life.

“This is one of the significant
breakthroughs which change
the course of research in a
field,” Professor Evans said.
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Laurence BECKWITH

Bruce, ACT

For servica to science in the field of

ofrganic chemisiry as a
and academic,

researcher

|L"-.'.id|l'|g
and

through the provision ol advice 1o
govemmant and the wider community

on sclentific matters

e _

Emeritus Professor
Athelstan Laurence
(Athel) Beckwith

(AOQ), Bruce - For ser-
vice to science in the
field of organic
chemistry as a lead-
ing researcher and
academic and
through the pro-
vision of advice to
government and the
wider community on
scientific matters.

Stalwart in science
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A century on, professor solves

By Daniel Landon

Solving 2 100-vear-old
problem that even Albert
Finstein got wrong is not
something many scientists can
boast about.

But the ANU’s Professor
Denis Evans has recently
received formal recognition for
leading a team that solved the

second law ol thermodynamics,

Professor Evans, the dean of
the Research School of
Chemistry, recently received
the 2004 Moval Medal, which is
awarded to Australians who
have made distinguished
contributions to maths, physics
or statistics,

His colleague, Professor
Martin Banwell, has also been
winning prizes. He recently

received the 2003 Roval Society

> ame L s L

i

eceived formal recognition for leading a team that solved the second law of thermodynam

1;:5.

ol Chemistry Award lor
Synthetic Organic Chemistry
and the Novartis Chemistry
Lectureship for 2004,

Along with collaborators
around Australia and the
world, Professor Evans
developed a theorem about
why particles a six millionth of
ametre indiameter sometimes
moved in the opposite direction
than expected. The team at the
ANU then verified the theorem
in laboratory testing,

Einstein thought he had
solved the puzzle of why tiny
particles moved in such a way,
but was incorrect, ;

Professor Evans said it was a
thrill to be awarded the Moval
Medal, which was also
recoguition for the team of
researchers,

CIUs o prize that's awarded

Picture: KIRSTY UMBACK

problem that stumped Einstein

by & maths department, and it's
going to someone who's a dean
ol a chemistry school, and
that’s Kind of a neat thing.

“People know of the work in
chemistry and physics
[departments] but I didn't
expect to be recognised by a
group of mathematicians.”

His work had practical
application in the field of
nanotechnology,

Very small engines — such as
anorganelle (a tiny particle)
within a cell —worked
differently to a large petrol
engine. A small motor would
take one step back for every
two steps forward, and there
was nothing that could be done
aboutit. "Thisis a law of
nature we've basically
discovered,” he said
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CHEMISTRY BREWS UP SIGNIFICANT PRIZES

Researchers from the Research School of Chemistry (RSC) at ANU have achieve
following three recent international and national awards,

d significant SUCCess,
Professor Martin Banwell has been awarded two prestiglous prizes, the 2003 Royal Society of
Chemistry Award for Synthetic Organic Chemistry and the Novartis Chemistry Lectureship for 2004.

Also, Professor Denis Evans, the Director of the Research School of Chemi
awarded the Moyal Medal, for research contributions to mathematics, phy
Macquarie University Mathematics Department,

stry (RSC) has been
Sics or statistics, by the

"These awards are further proof that ANU staff are committed to achieving excellence,” ANU Vice-
Chancellor Professor Ian Chubb said. "The Research School of Chemistry hosts some of the world’s
best talent in fundamental chemistry, and these awards are a testament to that.

"Professor Banwell's achievements are

elected a Fellow of the Australian Acad
Christopher Easton.

particularly noteworthy, especially in a year he was also
emy of Science, along with another RSC academic, Professor

“Significantly, it was also the third time

In five years that an Australian National University researcher
has been awarded the Moyal Medal,

which speaks volumes of our staff here,” Professor Chubb said,

Professor Banwell is Head of Organic Chemistry at the Research School of Chemistry. His research
focuses primarily on developing new methods for the synthesis of biologically active target molecules,

such as lamellarin K, a sponge-derived compound that has significant potential in the treatment of
certain forms of lung cancer.

Professor Banwell was awarded the Royal Society of Chemistry prize for the “elegant use of
chemoenzymatic methods for the preparation of a wide variety of complex natural products including

alkaloids and sesquiterpenes, as well as versatile strategies for the synthesis of troponoids and the
lamellarins”,

The prestigious Moyal Medal is named in honour of Jose Enrique Moyal, who came to Australia in
1958 to work in the Department of Statistics at The Australian National University. As recipient,
Professor Evans will deliver the 2004 Moyal Lecture on Mathematics, Physics and Statistics.

Professor Evans research interests include non-equilibrium statistical mechanics and thermodynamics,
and he has been involved in the development of nearly all the computer simulation algorithms used in
the calculation of transport properties of classical liquids.
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Awards send budding new leaders on their way

WINNERS: Matthew Baker, 22, left, of Turner, and Miranda Sissons, 34, of Campbell, with other award - = .
winners Catherine Vaughan and Ben Etherington at Government House.  Picture: RICHARD BRIGGS

By Frank Cassidy

Eight budding new national leaders, including
two from Canberra, were recognised with §1.2
million in international scholarships
yesterday, with Governor-General Michael
Jeffery presenting the 2004 General Sir John
Monash awards for excellence at Government
House.

Aimed at identifying and developing future
local and world leaders, the awards recognise
and reward outstanding academic
achievement, demonstrated leadership skill
and an altruistic commitment to community
service,

Canberrans Matthew Baker and Miranda
Sissons were among the awardees, winning
3150,000 scholarships to universities in
Holland and the United States respectively.

Major-General Jeffery said the scholarship
winners, who ranged in age from 21 to 34, were
all Australians who shared a passion for
knowledge and excellence and wanted to
share it.

“In each of them I perceive those wonderful
characteristics of generosity of spirit, nous and
a passionate desire to put service above self,”
General lefTery said.

“These valuable awards help seed nation
building by developing outstanding young
Australians as future leaders in their fields.”

Plans for future study unveiled by the
recipients included high-level courses in
science, the ants, environment, human rights,

sacial justice, history and health. Mr Baker, 22,
of Turner, who had already camed an honours
degree in science from the ANU hoped to use
his scholarship to attend Vrije Universiteit in
the Netherlands to study biological
NANOmMolors.
The former junior national fencing
champion and accomplished classical
musician, said a better understanding of the
small molecular machines would have
benefits for agriculture, manufacturing and _‘_,.-"" \

rrmg‘ilii;i;;::ilalSi*'.wm'ﬁ,:{-!. of Campbell was l re | ﬁ |r QC}, (ﬂ\l ,.;E} [ 9 ﬁm e,[,\l.i' 2 OOA;‘-

already working for a human rights —— =2
organisation in the Middle East and hoped 1o e R T o el ¥ ' e S P 2
0 to Princeton University to further her .y :J s A B R iS5 e )
understanding of human rights in an Islamic | Il S e T -< 3o ‘
context, o R i s L AR B s Pl n H
She already held a degree in arts with first B SR o PAREPOIRRT ., it - : ; LGN G LIS P
class honours from the University of TG e T H : - : "i
Melbourne and an MA from Yale and hoped to St A | e g
make her academic expertise a resource for ' S
others in Australia, the Middle East and
elsewhere. :
Other scholarship recipients were : : -'
engineering graduates Katherine Daniell and ' ; =% - '
Olivia Thome from South Australia: musician > o :
Ben Etherington from WA; and lawyer Andrew R
Hudson, public health specialist Catherine
Vaughan and engineering graduate Sarah
Milne, all from Victoria,
The awards were first presented last year
and were supported by the Federal and ACT '
Governments and sponsors. |
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Superbowl to make

Deborah Smith -~ \9"\ ‘@ Q‘d

Science Editor 2.

There is no way that Mike
Sherburn, an Australian scientist,
would miss watching the Super
Bowl game between the New
England Patriots and the

iladelphia Eagles on TV today.

Not that Dr Sherburn, a chem-
ist at the Australian National
University in Canberra, is an
American football fanatic. Rath-
er, his team of scientists has cre-
ated a molecule that is shaped
like a miniature open-air foot-
ball stadium.

Dubbed the superbowl, it may

The melecule mimics the natural
shape of enzymes in the body.

eventually help deliver drugs to
the right spot in the body. With
its unique structure - a rigid,

ANU MEDIA RELEASE

News from The Australian National University

MONDAY 7 FERRUARY 2005
SUPERBOWL MOLECULE TO HELP DRUG DELIVERY

A new molecule shaped like a miniature football stadium th

drug delivery

hollow sphere with a hole at the

" top - it can capture large drug

molecules and store them in-
side. The team can also put a
“roof” on the superbowl mol-
ecules if it wants, even though
they are only a few nanometres
across - about 100,000th the
width of a human hair.

It took the chemists more than
five years to devise a method to
synthesise the superbowl, which
is very big for a single molecule,
with more than 600 atoms linked
together. “But now we know
how, we can make them from
scratch in about two weeks,” Dr
Sherburn said.

the team was going
to call its creation, with four con-
cave sides and a concave base,
tureenarene, after a soup dish, he
said. “But it doesn't have the same
kind of impact as ‘superbow!.”
Chemists have been interested
in building bowl-shaped mol-
ecules for more than 20 years
because they mimic the natural
s of enzymes in the body.
And the Nobel Prize for chemis-
::K in 1987 went to researchers
o succeeded in assembling
small ones that could encapsu-
late a small “guest” molecule of
to 10 atoms in size.

But the much larger superbowl

been developed by chemists at The Australian National University

The molecule is capable of capturing and releasing drugs and chemicals, and has the

catalvsing chemical reactions and allowing new chemical purification.

Developed by synthetic chemist
artificial bow] shaped molecules

The superbowl molecule has a unique shape.

and out,

*This is a very hot arca at the moment an
assemblies of small bowl-like molecules,

single molecule containers like this before.”

Its molecular structure is enormous by chemistry
atoms. Nevertheless, the superbowl structure is only a few nanometres W
human hair.

The researchers have shown that the hollow interior of the
substantially larger than existing molecular containers and importantly, 18

agents,

"Our compound 15
bind only the smallest "guests’ - one molecule of cthanol, 1

a much larger version of the original bowl molecules, hence the n
or example. Our molecule

than its predecessors and shows more promise for wider applications.

"The design allows us to do lots of new things, like changing
makes it casier or more difficult for, say a particular drug molecule, to pass

modifving the rate of release of a particular guest

“We're particularly excited by the possibility of carry
host to hold five guest molecules in precise locations in 31) sp

Sherburn said.

The research team - group leader Dr Sherbum, PhD stud
Jacob Irwin from the University of Sydney - published t

Chemical Society

standards, containing 268 carbon atoms, 320 hy
ide. thousands of times smaller than

superbowl molecule can hold ‘gues

An animation and images of the superbow! molecule are available from the ANU NMedia Office.
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an exact science

can fit guest molecules of up to
100 atoms in its roomy interior,
which also makes it suitable for
environmental applications, such

as and removing
kg Cheimicnt e
It could also act as a mini-
laboratory for chemical reactions
by holding up to five guest mol-
ecules in precise locations in its
interior, the team concluded in a
study published in the Journal of
the American Chemical Society.
Although Dr Sherburn is a soc-
cer man at heart, he is tipping the
Patriots this year.

= il S e

at promises many applications, including precision drug delivery, has
potential for removing environmental toxins,

Dr Michael Sherburn and colleagues at the Research School of Chemistry, it belongs to a class of

first developed more than a decade ago to mimic naturally occurring enzymes in the body.

a rigid hollow sphere with the top chopped off. It is made through a chemical

svnthesis that unites five concave surfaces: four sides and a base. The open top allows 'guests’ (such as drug molecules) to pass in

d there is lot of great rescarch being carried out around the world, particularly with
= 3r Sherburn said. "Our contribution is exciting and different because no one has made

drogen atoms and 52 oxygen
the width of a single

' molecules of up to 100 atoms -
big ecnough to encapsulate most commaon medicinal

ame ‘superbowl’. The original bowl molecules
has much greater capacity and selectiviny

the size and shape of the hole at the top of the molccule, which
in and out. This is ideal if vou're interested in

ing out chemical reactions inside superbowl. The ahility of on¢ superbowl
ace at the same time shows great promise for catalysis,” Dr

ent Elizabeth Barrett, crystallographer Dr Alison Edwards and PhD student
heir results in the 29 December edition of the Journal of the American
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The LLA. Watson Institute

Last October there was a gathering at
Narrabri at which our Plant Breeding
Institute was renamed the LA, Watson
Wheat Research Institute in recognition
of Professor Watson's outstanding contri-
butions to wheat research.

Emeritus Professor Watson has done
remarkable work in brecding rust resistant
strains of wheat, Varicties of wheat
developed by him and his colleagues at
Castle Hill and Narrabri now occupy
more than one-third of Australia’s wheat
acreage.

At this gathering the Chancellor un-
veiled a plaque to commemorate the re-
naming of the institute. He remarked that
“we are in the presence of a great scholar,
sfodest and capable, he moves among the
most intellectually informed with the same
case with which he moves among the
humblest of wheat growers.”

The ceremony took place during the
Institute’s biennial field day, and Sir
Hermann formally released the Univer-
sity’'s new mid=season wheat vanety
Shortim for commercial production.

Professor Watson recalled that when
wheat breeding work started at Narrabr
in 1938/9, there was such a shortage of
funds for the research that they had to
pull the harvester behind an old Essex
Tourer. He thanked his colleagues in the
University, and his collaborators in the
Department of Agriculture and the Bread
Research Institute, and expressed very
great pleasure that the University had
appointed Professor Barric Latter to
succeed him

Honarary Degrees

On November 2 last there was a very
pleasant ceremony in the Senate Room at
which the Chancellor conferred honorary
degrees of Doctor of Science on two of
our very distinguished graduates, Sir John
Cornforth and Professor Arthur Birch,

Sir John Cornforth was one of a re-
markable group of students who gra-
duated in Science in 1937 and °38,
Arthur Birch, Rita Haradence and Ernest
Richie all graduated with 1st Class
Honours in 1937 and Birch and Haradence
shared the University medal in Oreanic
Chemistry, Cornforth graduated with 15t
Class Honours and received the University
medal in Organic Chemistry in 1938, The
medallists all proceeded on Exhibition of
1851 scholarships to Oxford where they
worked under the supervision of Sir
Robert Rabinson who had been the first
Professor of Organic Chemistry at Sydney.
John Comforth and Rita Haradence were
married in 1941,

Sir John, who is the Royal Society
Research Professor at the University of

MAY, 1978
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A Thfrd and fourth year Civil Engineering students use Tektroniz visual display units in the CA
Hawkins Computing Labaratory. The Laboratory, which has a Prime 300 central processing unit,
was financed by contributions of just over $ 100,000 from Civil Engineering graduates.
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A Pictured at the unveiling of a plaque 10 commemarate the re-naming of the Narrabri Plant
Breading Institute: (1-7) Professor LA. Watson, in whose honour the Institute was re-named; Mr
Nick Derera, Director of Wheat Brecding, Professor Barrie Latter, the new Professor of Plant
Breeding: and Sir Heemann Black, the Chancellar.

L . ¥ 1 . % . _ ) < I
A Sir Hermann Black (laft) with Prafessor Arthur Birch, Professor of Orgonic Chemistry at
AN and Sir John Cornforth, Nobel Loureate and Royal Soclety Research Prolessor at the
University of Sussex, Prafessor Birch and Sir John were awarded the honorary degree of Doctor
of Science at @ ceremony in the Great Hall in Novembar,
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