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MacDiarmid Institute . Annual Report

The challenges facing New Zealand and

the world today — clean water, renewable
energy, climate change — will be solved by
tomorrow’s scientists and engineers, sitting
in our classrooms right now, ready to be
inspired. They’ll need new materials and the
new technology based on those materials
that hasn’t been discovered yet. That’s what
the MacDiarmid Institute does. We’re New
Zealand’s investment in our future — a team
of New Zealand’s best scientists, engineers
and educators unified for a common goal -
to make, understand and use new materials
to improve people’s lives.
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624 PhD graduates

190 postdoctoral
fellow graduates

814 alumni
3000+ attendees

14 start-ups
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A
Nature Science
Index ranked us
4th amongst
New Zealand’s
top 10 research
institutions
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Director’s
report

Professor Thomas Nann

Director

2017 has been another exceptional year for the MacDiarmid Institute;

from our AMNS international conference in February, and our expanding
industry collaborations, through to our growing engagement with schools and
communities.

Excellent science has always been the bedrock of everything we do. This is
continually endorsed externally, for example by the Nature Science Index
2016, who ranked us 4th amongst New Zealand’s top 10 research institutions.
Again, our researchers have been outstandingly successful in competitive
research grant schemes, securing in excess of $54M, giving testimony for the
quality of our science.

The AMNS conference is increasingly international, with 69 percent of

the more than 500 delegates coming from overseas and including world-
renowned researchers in Materials Science. The event was much more than
a typical Materials Science conference; plenary speaker David Leigh spoke to
over 6oo school children and the “‘Women in Science’ panel attracted great
interest from the public, conference delegates and the media.

The ‘Women in Science’ event at the AMNS was so successful we based

our Regional Lecture Series 2017 on this theme. Our female nanoscientists
travelled the country to speak about their personal science journeys, inspiring
hundreds of New Zealanders across seven regional centres.

The mid-term review was an important milestone for the MacDiarmid
Institute - a great opportunity to reflect on our activities in the first funding
term and to position ourselves for the next term and beyond 2020.

Our Industry Interface Challenge, where several New Zealand companies
pitched technical problems to MacDiarmid Investigators, resulted in
industry-led follow-on projects, along with lasting relationships with these
companies and potential employment opportunities for our students.

I thank all of our investigators for their great work. I would particularly

like to acknowledge our outgoing Board Chair, Dr Ray Thomson, whose
influence and knowledge in commercialisation and entrepreneurship has
had a huge impact on our success in this area. I also recognise and thank our
two outgoing Deputy Directors, Nicola Gaston and Justin Hodgkiss, for their
outstanding contributions and continuing support.

. Mo

Director's Report
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The MacDiarmid
Institute continues
to deliver to the
New Zealand
science scene and
to the economy
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Chair’s
report

Dr Ray Thomson
Chair

One of the main achievements in 2017 was the hosting of the Interface
challenge where MacDiarmid investigators were paired up with a variety

of industry challenges. Feedback from the industry participants was
unbelievably positive, highlighting to me that what goes on inside our
“University ivory towers” is not usually seen as very accessible by the business
community. This is something the wider science community needs to work
on, and could do well to follow this lead by the MacDiarmid Institute.

We have continued to make good progress on seeing the work of MacDiarmid
scientists being commercialised, with Sapvax (Margaret Brimble), Silventum
(Carla Meledandri) and SpotCheck Technologies (Jadranka Travas-Sejdic and
David Williams) established, the latter also supported by Return on Science

to take things to the next level and seek investor funding. It was also pleasing
to note that two companies associated with our investigators raised second
round funding: Auramer Bio (Justin Hodgkiss) and Hi Aspect (Juliet Gerrard).
Engender Technologies (Cather Simpson) is currently undertaking a major
capital raise.

The scientific achievements by our investigators have continued at a high
level as reflected in the $50m worth of MBIE bids awarded to associated teams.

I would like to take this opportunity to thank our two retiring Deputy
Directors Nicola Gaston and Justin Hodgkiss, who have both put in a lot of
effort into their roles over the last two and a half'years. I believe we have made
good solid progress in both industry engagement and education outreach
under their leadership. My own term came to an end at the end of 2017 and

I therefore wish Thomas Nann and his team every success in the future.

In particular the MacDiarmid rebid will be a key focus over the next three
years. I firmly hope the government will continue to see the huge benefits the
MacDiarmid Institute delivers to the New Zealand science scene and to the
economy, both in terms of human capital and economic impact.

After three full and rewarding years as Chair on the MacDiarmid Board, I
hand over this role to Paul Atkins. Paul brings expertise as CEO of Zealandia.
He is on the boards of several other companies, and chaired the board of
Boutiq Science Ltd, a MacDiarmid Institute spinout company, until the

end of 2017. He brings many years' experience in marketing and business
development and I am very pleased to be leaving the Chair role in such strong
and capable hands.

e —

Chair's Report
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1. Out of the lab.
The tiniest things
can make a
difference to our
biggest problems,
such as climate
change.
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WATER
QUALITY
TESTING AND
MEDICAL
DIAGNOSTICS

With nearly all cancer deaths
caused by metastasis - cells
breaking away from the primary
cancer and spreading through
blood and lymph nodes to other
parts of the body - hunting for
metastatic cells is a priority in
cancer diagnosis.

Finding metastatic cancer cells

in blood is a bit like looking for a
needle in a haystack - the cells are
tiny and within a large volume

of blood, full of many other cells
and substances.

Doctors need clean, enriched

cell samples and highly

specific targeting technology to
diagnose quickly and accurately.
Electrospun fibre mats, developed
by MacDiarmid Principal
Investigtors and University of
Auckland Professors Jadranka
Travas-Sejdic and David Williams,
along with Associate Professor
David Barker, will provide

just that. The researchers have
recently developed surface-
grafted mats with negatively
charged ‘brushes’ and capture
probes made of DNA strands that
recognise specific genes. They will
use such platform technology and
develop it to selectively capture
intact rare cells from complex
liquids and release them into an
analysis medium -concentrating
disease markers for medical
testing and diagnosis.

Professor Travas-Sejdic explains.
“Our gene detection technology
is capable of targeting a whole
range of things just through
changing the DNA probe, from
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cancer cells in blood, to bacteria
and other pathogens in water and
food, viruses and much more.
The technology has applications
in medical diagnosis, forensic
science, and food and water
quality testing.

“We have shown that we can use
these novel polymers, that bear
specific gene probes, as a thin coat
on our highly porous conducting
electrospun fibre mats. We

can make highly sensitive and
selective gene sensors.”

Professor Travas-Sejdic’s team
this year received a Ministry

of Business, Innovation and
Employment (MBIE) Endeavour
Smart Ideas grant, worth
$900,000 over three years.

The technology
has applications in
medical diagnosis,
forensic science
and food and water
quality testing.

Professor
Jadranka
Travas-Sejdic

“We’re looking to functionalise
the fibres - to build a library of
functional materials to capture
biomolecules. This is platform
technology - it can go in any
direction,” says Professor Travas-
Sejdic.

One direction they’re already
heading is commercialisation,
with spinout company SpotCheck
Technologies registered in

early 2017. SpotCheck plans to
commercialise this biosensing
platform technology, and the team
has secured seed funding from
Auckland UniServices (Return on

Science) and from University of
Auckland Inventors Fund. It has
already attracted interest from
investment groups.

The new company, which

has employed three former
MacDiarmid PhD students,

is working to show that the
technology is large-scale
manufacturable, similar to

the production of highly
commercially successful glucose
sensors. These gene sensors

will be cheap and portable. For
example, they could be used in
GP offices for on-site bacterial
tests or by local authorities to test
bacterial pollutions of water.

Going forward, the group is
collaborating with MacDiarmid
Principal Investigator and
Victoria University of Wellington
Professor Thomas Nann

and Postdoctoral Fellow Dr
Renee Goreham to extend the
application of electro-spun fibres
(such as for capturing exosomes),
and has recruited a MacDiarmid-
funded PhD student to assist,
starting in early 2018.

Out of the Lab
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Electro-spun Fibre Mat can
be used as a gene sensor
for anything with a genetic
fingerprint
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TAKING THE
HEAT OFF

Each time you type into Google
and hit ‘search’, somewhere in
the world a data centre responds.
This data centre - a repository
for masses of information - will
be one of many worldwide (there
are even four in New Zealand).
Globally, data centres use almost
ten times as much electricity per
year as the whole of New Zealand,
and their collective energy use

is projected to treble in the next
decade.

It turns out not all electricity used
by data centres goes into running
your search query. A good chunk
of'it is used to cool down the
computers.

It’s this chunk that two
MacDiarmid Institute teams are
addressing, in quite different ways.

One of the MacDiarmid teams is

a group of physicists at Victoria
University of Wellington working
with rare earth nitrides. The
researchers have combined these
rare earth nitrides with super-
conducting electronic materials to
make new superconductors, and
already have a couple of patents
under their belts.

The other is a multidisciplinary
team led by MacDiarmid
investigators at the University
of Auckland and involving

our investigators at Victoria
University of Wellington and
the University of Canterbury.
Using biology, this team is
looking at new ways to assemble
nanowires and nanoarrays for
tiny transistors. The team brings
together researchers with deep
knowledge in specialist areas
and is using this cross-discipline
expertise to create potentially
game-changing technology.

Annual Report
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Working to reduce electricity
use 100-fold

Principal Investigator and
Victoria University of Wellington
Associate Professor Ben Ruck says
that data centres use electricity
in two ways. “When you run big
data centres, you pay twice for
electricity. You pay to run the
computer, and you pay to get rid
of the heat it creates. Heat is such
a big deal that they actually build
data centres in Sweden, where
they can just keep the doors
open.”

Along with the
VUW MacDiarmid
team, Associate
Professor Ruck

has found and
patented materials
that could cut the
amount of global
electricity used by
data centres by 100-
fold, from 3 percent
to 0.03 percent.

Along with the VUW
MacDiarmid team, Associate
Professor Ruck has found and
patented materials that could cut
the amount of global electricity
used by data centres by 100-fold,
from 3 percent to 0.03 percent.
“We’ve been working with rare
earth nitrides like samarium

or gadolinium nitride - simple

compounds that act as magnetic
nanomaterials - and combining
these with superconducting
electronics, based on materials
such as niobium. To our surprise,
we found that samarium nitride is
a superconductor itself;” explains
Associate Professor Ruck.

Superconductivity in samarium
nitride is unexpected because

it is a magnetic semiconductor
and superconductivity

and magnetism are usually
incompatible bedfellows.

For example, in samarium

nitride the electrons organise
themselves into a state where
their so-called intrinsic ‘spins’ all
point in the same direction. This
makes it magnetic. By contrast,
superconductors such as niobium
almost always have electrons in
pairs with opposite spin directions.
Somehow, samarium nitride finds
a way to accommodate both types
of ordering.

The team (which also includes
MacDiarmid Principal
Investigators Dr Franck Natali,
Emeritus Professor Joe Trodahl,
Professor Michele Governale and
Professor Uli Zuelicke, as well as
Associate Investigator Dr Simon
Granville, and more recently
Emeritus Investigator Professor
Bob Buckley) has been patenting
as they go. They have two patents
already and more on the way, with
2017 KiwiNet funding to help.

Associate Professor Ruck says that
while they’re still some way off
commercialising it, there are good
prospects for technology like this
to one day be manufactured in
New Zealand. “These components
are tiny and light and high value.
We could ship them anywhere.”
The VUW MacDiarmid team is
already collaborating with a US
company to develop their ideas
further.

Out of the Lab
12
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Longevity rules

Associate Professor Ruck says
the project is an example of a
long-term deep-research project,
funded over many years by a
Centre of Research Excellence,
starting to show its usefulness in
the practical world.

“When we started this
MacDiarmid project in 2006, we
were trying to understand the
basic properties of the materials.
From about 2012, we could

then start to look at how these
materials could be used to make
computer memory. And from
2015, we've been able to tie it in
with superconductivity, to not
only make computers faster, but
to reduce the heat and the big
impact these data centres are
making on the environment.”

“Ten years into this research,
our MacDiarmid team is still
the world leader in this area, and
because of our patents, we now
have international companies
wanting to work with us.”

A multidisciplinary approach
Another MacDiarmid team is
approaching the heat problem in
a different way.

Sitting together at a MacDiarmid
Institute Functional Nano-
structures theme meeting in
mid 2016, Victoria University

of Wellington physicist and
Associate Investigator Dr Simon
Granville, and University of
Auckland MacDiarmid Principal
Investigators biochemist
Professor Juliet Gerrard, chemist
Professor David Williams,

and materials engineer and
Associate Investigator Dr Jenny
Malmstrom were pondering this
same problem - how to reduce
the heat produced by computers
in general, and data centres in
particular. By working across their
four disciplines, they’ve come up
with an entirely new approach.

Annual Report
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Dr Simon Granville works with
magnonics - studying magnetic
materials able to generate
magnons, or spin waves, that
could be downsized to the level
of modern transistors - making
devices that will be very fast while
saving a lot of energy. In theory,
magnonics is a good idea for a
technology to replace electronics.

However, the building blocks are
so tiny (much smaller than 100
nm) that assembly proves a huge
challenge. The multidisciplinary
MacDiarmid team put their heads
together to come up with a couple
of cunning ideas.

“This is a long-
term deep-research
project funded
over many years

by a CoRE, now
starting to show its
usefulness in the
practical world.”

Associate
Professor
Ben Ruck

A biological solution to an
electronic problem

The first idea was to try

using protein ‘doughnuts’

(a regular building block of

a more manageable size - 15
nm diameter, with a hole in
the middle of about 8 nm) to
assemble nanowire and nano
surfaces. This method had
already been used to assemble
other nanoparticles by Principal
Investigator and biochemist
Professor Gerrard.

MacDiarmid PhD student Sesha
Manuguri - jointly supervised by
Professor Williams and

Dr Malmstrém - has since
managed to restrain iron
nanoparticles to the 3-4 nm
dimensions of the inside of the
protein doughnut, by making
the particles assemble inside the
doughnuts.

These protein doughnuts

can stack into long tubes. Dr
Malmstrém says the aim is for
each doughnut to be a carrier
for magnetic nanoparticles, and
create long magnetic
nanowires.

New MacDiarmid Institute
Associate Investigator and
University of Auckland
biochemist Dr Laura Domigan
(who collaborates with Professor
Gerrard) is working to place single
protein doughnuts in an organised
pattern on a surface. If doughnuts
can be placed on a surface they
could be used to hold nanoparticles
in an organised pattern. Dr
Domigan is currently working on
assembling them on surfaces.

Using polymers to assemble
thin nanoscale layers

The second idea hatched at the
functional nanostructures theme
meeting involves using polymers
(another name for plastics) to
assemble nanoparticles. By using
a so-called block copolymer -
with two parts that don’t like each
other, much like oil and water

- the polymer can organise itself
into regular nanopatterns.

These polymer patterns can be
used to make an ordered pattern
of nanoparticles, although the
particles that can be made in the
polymers are larger than those
made in the protein doughnuts.
There is also the potential to use
the polymers themselves to order
the protein doughnuts.

It is then up to Dr Granville
and his collaborators to test
these materials for magnonic

Out of the Lab
14
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to be a carrier up an entirely new
for magnetic science.”
nanoparticles,
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long magnetic
nanowires.
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properties, by measuring the
wavelengths of the spin waves
produced using the patterns.

“If spin waves can be excited

to feature wavelengths in the
nanometre range, it might allow
for the downscaling of devices
that work at gigahertz frequencies
and can compete with the
nanosized transistors of today,”
he says.

Uniquely MacDiarmid

Dr Granville says what excited
him was connecting people
across a multitude of disciplines
- biochemistry, chemistry,
materials engineering, and
physics.

“This is exactly the sort of project
MacDiarmid is good at. It’s hard
to see another organisation
managing it.

“We’re bringing together people
with a deep knowledge in
specialist areas and seeing how
magnonics can be applied to be
completely revolutionary.

That's the goal of the project,”
says Dr Granville.

Other than potentially creating a
revolutionary technology in the
form of magnonic transistors, Dr
Malmstrém says there are other

valuable benefits to such a project.

“This is another thing that excites
me. You are doing something so
far out there, that's where the big
breakthroughs come from. We
may have built up an entirely new
science.”

Professor David Williams says
this kind of research is really only
possible in a Centre of Research
Excellence (CoRE).

“Only a CoRE would naturally
facilitate a group as diverse as this
to come together to hatch ideas.”

Annual Report
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He loves the challenge. “You want
your brain to hurt, to get out of
your comfort zone. You attract
people when you do things like
this. You respond to sparks and
generate your own sparks. We

do the weird stuff no one else is
doing.”

A newly created MacDiarmid
postdoctoral position will slot
into the middle, providing the
glue between the investigators,
and enabling functional
measurements of the new
materials.

Other MacDiarmid Institute
researchers involved include
Canterbury University Professor

Alison Downard and University
of Auckland Professor Penny
Brothers and Associate Professor
Duncan McGillivray (who will
run various tests, including
neutron scattering); a PhD
student who is putting gold
particles in the middle of
doughnut protein; and another
PhD student working with other
polymers to form an organised
nanoscale film.

One day, with these new
technologies, perhaps we’ll be
able to ‘like’ our friend’s Facebook
post without collectively putting
such a strain on global energy use
or contributing to greenhouse gas
emissions.

We do the weird stuff no one else

is doing.”

Professor
David
Williams

—

MacDiarmid PhD student and MESA Auckland rep Tarek Kollmetz measuring the
electrical resistance of samarium nitride as a function of temperature

Out of the Lab
16
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This work, if
successiul,
would give

New Zealand a
significant share
of the global
electronics
market.
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Physicist Dr Simon Granville,
Chemistry Professors Penny

Brothers and David Williams,
Physics Professor Jeff Tallon

and Materials Engineer

Dr Jenny Malmstréom

Out of the Lab
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“You are doing some-
thing so far out there,
that’s where the big
breakthroughs come
from.”

Dr Jenny Malmstrém
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PAINTING
SEMI-
CONDUCTORS

Painting semiconductor
surfaces to create sensors
Imagine a point-of-care electronic
blood test that can provide an
immediate result in a doctor’s
surgery, instead of the current
tests that have to be sent away

to a lab. The blood test device
would plug into a mobile phone
to provide a reading, and would
be cheap and biofriendly. Or
imagine a cheap, wearable UV
sensor for SunSmart education
and skin-cancer prevention
programmes in schools. These
are just two of the end products
that Principal Investigator
Associate Professor Martin
Allen (University of Canterbury)
and his MacDiarmid Institute
collaborators are working
towards.

The underlying science of these
devices is based on changing

the properties of metal-oxide
semiconductors (such as zinc
oxide or tin oxide) by chemically
attaching organic molecules;

for example, to make them into
biological and environmental
Sensors.

“These are quite unusual
semiconductors in that they’re
completely transparent, so you
can make sensors which are
invisible and non-intrusive,”
says Associate Professor Allen.
“They’re also cheap, nontoxic,
biofriendly materials.”

The metal-oxide semiconductors
are grown on plastics, glass or
sapphire by one of two methods.
The first method uses a state-of-
the-art molecular beam epitaxy
facility to grow semiconductors,
using beams of atoms in an ultra-

Annual Report
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pure vacuum system. “It’s a bit
like atomic spray-painting,” says
Allen. “We can virtually deposit
these layers atom by atom on to
sapphire substrates”

The second method is much
cheaper; the equipment
involved costs less than $5,000.
“This method uses a non-
vacuum solution-based system.
Ultrasound waves are used to
generate a mist of these materials
and we can then easily deposit
that mist onto whatever surface
we want to grow them on,”
explains Allen.

“It’s a bit like
atomic spray-
painting.”

Associate
Professor
Martin Allen

A very unusual property of these
metal-oxide semiconductors

is that they’re covered in free
surface electrons. “They have a
two-dimensional layer of mobile
electrons on the surface, which
makes them highly sensitive

to their environment,” says
Allen. While this is useful

for things like atmospheric
sensing, it is not so good for
other applications. “We get rid
of that surface sensitivity using
special organic layers, which
enables them to sense other
things like UV radiation and
biological molecules, such as
proteins, toxins and antibodies.
The organic layers both protect
the material and change its
properties.”

Associate Professor Allen and
his MacDiarmid Institute
collaborators have developed
a cheap and robust way to get
different organic molecules to
attach to the surface of these

semiconductors, for example
by terminating the surface with
amino groups. “This means that
they’re bio-active and sensor
ready,” says Allen.

What Associate Professor Allen
likes best about this work is that
it is truly multidisciplinary.
“Alison Downard is a chemist.
Roger Reeves is a physicist.

I'm an engineer. And we're

all MacDiarmid Principal
Investigators at the University
of Canterbury,” says Allen.

“And there’s a whole range of
multidisciplinary PhD students
working together on the project,
all learning new things from
each other”

Support for the work has

also come from MacDiarmid
Deputy Director and Principal
Investigator Associate Professor
Nicola Gaston (University of
Auckland) on the theoretical
calculations needed to select
the best molecules to use, and
Principal Investigator Dr Natalie
Plank (Victoria University of
Wellington) on nanostructured
metal-oxide growth. “Working
as a multidisciplinary team

has really supercharged the
development of this,” says Allen.

Alot of the key equipment
that the team needs to grow
and understand the materials
(including the molecular beam
epitaxy facility) wouldn’t have
been possible without the
MacDiarmid Institute. “There
was a big initial investment
from the MacDiarmid Institute
that allowed us to build a
world-leading position in the
growth and fabrication of oxide
semiconductors,” says Allen.
“We also had a breakthrough
in terms of how to make
devices on these materials,
which we patented a couple of
years ago.”

Out of the Lab
22
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The team also does a lot of work
at the Australian Synchrotron,

a multimillion dollar x-ray
facility based in Melbourne.
“We use it to work out how the
organic molecules attach to the
surface and how they change
the properties of the materials,
particularly in ways in which we
want them to,” says Allen.

The team are currently in the
proof of concept stage: they have
developed a cheap, quick and
robust way of painting a surface
with organic layers. The next step
is to test the sensing ability of the
prototype sensors.

“One MacDiarmid Institute PhD
student in particular, Alexandra
McNeill, a Fullbright Scholar, has
done a lot of the development
work with the chemical
attachment of organic layers,”
says Allen. “We also have a couple
couple of new MacDiarmid
students who will be taking this to
the next level, testing the sensing
capability of these things.”

“We've had a
breakthrough
in terms

of how to
make devices
on these
materials,
which we have
patented.”

Associate
Professor
Martin Allen

Annual Report
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Professor Roger Reeves, Professor Alison Downard and
Associate Professor Martin Allen

ATOMIC SPRAY-PAINTING

TTY

Layering atom by atom on a surface to create a new
bioactive semiconductor = cheaper blood tests + skin
cancer prevention

Out of the Lab
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Every bit of light that reflects off a solar panel
is light not transformed into electricity.
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BLACK,
BENDABLE,
LIGHTWEIGHT
AND CHEAP

- THE SOLAR
PANEL
REVOLUTION

When we imagine solar panels,
we think of hard rectangular
frames sitting on roofs, or spread
out across expanses of deserts.

But imagine flexible, bendy solar
panels, supple enough to skim a
curved roof;, pliable enough to be
rolled up and transported easily,
lightweight enough to be a thin
film for the roof of a tent, and
portable enough to be rolled out
to generate power for emergency
relief operations or taken into
remote areas.

Printable solar materials that will
allow all of this are closer than
we think. Lead researcher in this
MacDiarmid project, Associate
Professor Justin Hodgkiss, says
new printable photovoltaics will
be low cost and able to replace
silicon as the next generation of
photovoltaic materials.

“Silicon cells are getting

cheaper but still require a
high-temperature, high-vacuum
manufacturing process. For solar
energy to be really accessible it
needs to be much cheaper and
faster to manufacture,” says
Hodgkiss.

He says these printable
semiconductors, including
polymers and nanoparticles, can
potentially be manufactured on a
roll, cutting production costs.

“Their ease of transport and light
weight also mean it is feasible for
these to be manufactured in New
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Zealand and shipped anywhere in
the world.”

Shiny is the enemy of good
When we see photos of those
bright, shiny swathes of solar
farms, we don’t automatically
think of their shininess as a
problem. But Hodgkiss says an
ideal solar panel would look black.
“Every bit of light that reflects

off a solar panel is light not
transformed into electricity. When
no light bounces off, it means all
visible light is getting in.”

This is where nanotechnology
comes in. Hodgkiss compares
the idea to radio antennae on the
roof of a building. “When you
see large antennae on the top of
buildings, their size is related

to the radio frequencies they’re
tracking. Radio waves are of the
order of metres, so the antenna
discs are this size. But optical
wavelengths are in the order of
hundreds of nanometres.”

Imagine flexible,
bendy solar
panels

He says the MacDiarmid team
working on this (which includes
University of Canterbury
Professor Maan Alkaisi and
Victoria University of Wellington
Professor Eric Le Ru) is effectively
creating tiny antennae that
capture light and can direct it
inside the solar panels.

“We’re making nanopatterns that
make sure that light gets in and
is not bounced away, and that
capture and focus the light waves
directly where they are needed in
the solar panels.”

Blitzing with lasers

Figuring out which new materials
are going to work best as solar
panels involves a bit of trial and
error,and a lot of very precise
laser measurement. This has
shaped the career of Hodgkiss,
who switched from straight
chemistry to using physics
techniques to trial new solar
contenders.

“When I started out as a chemist I
was looking at molecular models
for solar power conversion

and trying to devise the best
‘recipe’. But I soon realised that
real devices were already way
more effective at solar-energy
conversion than our models were
ever likely to be. So we changed
our approach; instead, we tried

to understand how real solar
photovoltaic devices work, and
when comparing lots of them, to
find the perfect recipe. We study
the cells by blitzing them with very
short pulses of lasers - essentially
doing strobe photography - and
taking snapshots of the electricity
being produced.

“The MacDiarmid team is using
lasers to understand where the
energy losses are happening,
where, for example, heat is being
generated instead of electricity,”
Hodgkiss explains.

The team also includes Professor
Keith Gordon from Otago
University, who is using lasers to
help see the structure of materials
inside a solar cell.

Hodgkiss emphasises the New
Zealand-wide nature of these
projects. “Each of these solar
projects involves researchers
from universities up and down
New Zealand who wouldn’t be
working together if it wasn’t for
the MacDiarmid funding the
research and collaboration, which
enables them to connect.”

Out of the Lab
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SCIENCE IS
BEAUTIFUL

Scientists don’t often call the
focus of their work gorgeous,
but this is the exact term that
Principal Investigator Professor
Shane Telfer uses to describe
the metal-organic frameworks
(MOFs) he is creating in the lab.

“Under a microscope they look
quite beautiful,” says Professor

Telfer. “Out of the gloop we use
to produce MOFs, emerge these
beautiful crystalline forms.”

While they may be nice to look
at, MOFs could also provide the
answer for storing gases like
hydrogen - an alternative to fossil
fuels - in large quantities.

MOFs are like 3D sponges. When
placed in cylinders they can store
hydrogen in much smaller spaces
and at a much lower pressure -
allowing cars, or even planes, to
run on hydrogen.

“MOFs are mostly free space,
like an open porous net, with
a metal at the corners and an
organic component as the rods or
linkers,” explains Professor Telfer.

In another win for the
environment, MOFs could also
potentially be used to absorb and
enrich carbon dioxide, thereby
remediating climate change.

Medical applications

“One of our MacDiarmid PhD
students has run calculations to
show that if you pass air through
a MOFE, you can capture the
oxygen,” says Professor Telfer.

So rather than using a bulky
cylinder of oxygen, a patient
could have a much smaller MOF-
infused device. This would be
more efficient, cheaper, and have
a longer life span.
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Professor Telfer has 12 years
under his belt working on MOFs.
His MacDiarmid Institute
collaborators have now begun
some blue skies exploration and
have come up with new materials
and a new process for creating
MOFs.

“These kinds of
nanoparticles
are hard to make.
Two metals often
don’t like getting
alongside each
other, but using
this method you
end up with a
nanoparticle
containing two
metals. And they’re
catalytically
active.”

Professor
Shane Telfer

The MacDiarmid team pulls
together researchers from all
over New Zealand, including
Principal Investigator Professor
Paul Kruger from the University
of Canterbury, Principal
Investigator Dr Carla Meledandri
from the University of Otago, and
Principal Investigator Dr Geoff
Waterhouse from the University
of Auckland. Professor Telfer

says the MacDiarmid MOF team
bid successfully for 2018 MBIE
Catalyst funds of $1.5 million

to work with CSIRO to develop
applications of their MOF

Out of the Lab
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materials, including new catalysts
for eliminating nitrous oxide
greenhouse gas emissions.

The team is looking at more
efficient ways to make MOFs,
and new applications for the
materials they discover. To help
understand the structure of their
materials, the team benefits from
collaborations with the electron
microscopy lab at Victoria
University of Wellington, led by
Principal Investigator Professor
Thomas Nann.

The team recently published a
report in the prestigious Journal
of the American Chemical Society
showcasing their discovery of a
new process to create functional,
bimetallic nanoparticles using
MOFs as starting materials.

“These kinds of nanoparticles

are hard to make,” says Professor
Telfer. “Two metals often don’t
like getting alongside each other,
but using this method you end up
with a nanoparticle containing
two metals. And they’re
catalytically active.”

The catalysts they created were
made with very low levels of
platinum, which is expensive and
rare.

Such processes are important

as they can make aniline - an
organic compound that is the
precursor for many things,
including conducting polymers
(for which New Zealander Alan
MacDiarmid won the Nobel Prize
for Chemistry for in 2000).

Professor Telfer says it was a true
collaborative effort. Professor
Telfer designed the project with
Professor Kruger; Dr Hui Yang did
the experimental work, including
the catalysis studies; Associate
Professor Geoff Waterhouse
helped characterise the materials;
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and Professor Thomas Nann

and his postdoctoral researcher
Dr Siobhan Bradley contributed
to the analysis by finding the
structure and the composition on
the nanoscale.

“That is something that links

us. There is this beneficial
collaboration that has come out
of the Institute: scientists who
may not have crossed paths or
had the opportunity to talk much
science, but valuable connections
between them are forged by
MacDiarmid,” says Professor
Telfer.

Emulsion droplets

Another MacDiarmid Principal
Investigator, University of
Otago senior lecturer Dr Carla
Meledandri uses emulsion
droplets as a way to synthesise
nanoparticles.

Professor Telfer immediately
saw that the idea was perfect for
making MOFs.

Instead of the current method
of putting the metal and organic
parts of a solution in an oven,
the MOFs could be fused in an
emulsion.

“Dr Meledandri has two types of
droplets, which she merges,” says
Professor Telfer. “By themselves
they don’t do anything, but
together they do.”

Dr Siobhan Bradley

Out of the Lab
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FUNDING SUCCESS

USING
PHYSICS TO
BOOST NEW
ZEALAND'’S
$14 BILLION
MILK POWDER
EXPORT
INDUSTRY

Unlike most of us, when physicist
Dr Geoff Willmott thinks about
milk, he thinks about droplets,
surfaces and heat.

And he’s eager to use surface
interactions to solve problems in
the dairy industry.

“I'm pretty big on this type of
thing - supporting New Zealand
industry with our research

- and often we, as university
researchers, aren’t doing this.”

To make milk powder, heated milk
is sprayed into the top of large
spray dryers - silos up to 20 storeys
high. The milk droplets, which
are about 200°C at the top of the
silo, fall through the spray dryer to
form milk powder at the bottom.

However, milk droplets can stick
to the side of the silo, causing
fouling, and incurring losses due
to cleaning costs and production
downtime.

Dr Willmott is using his expertise
to study drop impact and the
effects of surfaces on this.

“We’re looking at surfaces and
spraying conditions. We’ll study
closely exactly how milk drops hit
the surface of the silo and figure
out when they stick and why.

“By altering the drop size of the
milk, and the temperature, we

Annual Report

2017

can figure out how to improve
efficiency of spraying conditions.
We can also look at specific drop
interactions and which products
are easier to dry.”

He is taking his fundamental
research in microfabrication
and high-speed photography
(developed over the past few
years while on a Marsden grant -
looking at the high-speed surface
interactions of water drops with
PhD student Matheu Broom) and
has now won a $1 million MBIE
grant to apply this to the dairy
industry.

“We have the
engineering
capability to make
these giant spray

dryers in New
Zealand.”

Dr Geoff
Willmott

Dr Willmott says the aim is

to help the dairy industry
understand the types of surfaces
they currently use, how best

to tweak them, and what spray
settings (such as drop size and
temperature) are ideal.

At first glance, this seems a

bit removed from his day job
teaching physics at the University
of Auckland. But it'’s something
he’s keen to do more of.

“It’'s great to see this flow from
fundamental research to applied
technology. It’s also a nice
opportunity to get out of the lab
and talk to industry people.

“The infant formula industry
is a big deal for New Zealand,
with exports of infant formula
growing, especially to China.

It’s an interesting premium foods
opportunity for New Zealand.”

He is now working with the dairy
industry, including equipment
manufacturers and producers.
“We have the engineering
capability to make these giant
spray dryers in New Zealand.”

Dr Willmott says that one of the
best things he did to obtain the
MBIE funding was to take up
MacDiarmid Institute funding to
attend a GetFunded workshop -
although he nearly didn’t go.

“The MacDiarmid Institute had
to twist my arm to get me there.
I was busy and wasn’t too keen,
but it was there that I spent two
days developing the idea and
really got started on it.

“The MacDiarmid Institute
supports me as an individual
researcher extremely strongly.
With all the collaborations - we
learn from each other - this

is what enables us to do high-
quality fundamental research,
says Dr Willmott.

“More specifically for this
research, my students learn about
microfabrication from people
like [MacDiarmid Associate
Investigator] Volker Nock at
Canterbury and have access to
fabrication and characterisation
equipment through facilities like
the Photon Factory.”

Out of the Lab
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SPRAY DRYER

15 — 20 storeys
75m
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Milk is sprayed at
around 200*C into the
top of the spray dryer,
and milk droplets dry
as they fall, forming
milk powder or
formula.

Downtime is required for
cleaning if droplets stick
to the side of the dryer.

Research to work out
when and why droplets
stick

Milk powder or infant
formula
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2017 FUNDING SUCCESSES

2017 MacDiarmid Investigator (MI) Marsden winners

Alison Downard - University of Canterbury

“Tailored environments for highly active and stable electrocatalysts”

Volker Nock - University of Canterbury

“Using synthetic communities to visualise bacterial plant leaf
community development and pathogen invasion processes at
the single-cell resolution”

Natalie Plank - Victoria University of Wellington

“Training multiplexed electronic aptasensors to profile hormones in
complex samples”

Catherine Whitby and Geoff Willmott
Massey University; University of Auckland

“Encapsulation of an aqueous liquid in a drop of aqueous liquid”

Martin (Bill) Williams - Massey University

“Optical Nano-Machines to Study Single Molecules”

Uli Zuelicke and Michele Governale
Victoria University of Wellington

“Supercharging electromagnetism: Tuneable magnetoelectricity in
unconventional materials”

2017 MacDiarmid Investigator Royal Society grants

Margaret Brimble - University of Auckland

Catalyst Fund: Seedling “Short Peptide as Marine Anti-Fouling
Agents”

Alison Downard - University of Canterbury

Catalyst grant: “Novel Coatings to Control the Rate of Corrosion of
Magnesium Implants”

Paul Kruger - University of Canterbury

Rutherford Postdoctoral Support: “Building bigger and better cages: a
novel approach to large and complex molecules”

2017 MBIE Grants awarded to MacDiarmid Investigators

2017 MBIE Smart Ideas grants

Maan Alkaisi - University of Canterbury

“Solar Energy Capture and Storage”

Petrik Galvosas - Victoria University of Wellington

“Medical device for comprehensive brain monitoring using portable
magnetic resonance technology”

Juliet Gerrard with Laura Domigan
University of Auckland

“Lens protein adhesives for use in ocular surgery”

Keith Gordon - University of Otago

“The Lake Snow Toolbox: detecting and quantifying an emerging
environmental problem”

John Kennedy and Jerome Leveneur - GNS Science

“Novel inorganic composites for strong near infrared reflecting
black coatings”

Out of the Lab
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John Kennedy, Jerome Leveneur, Franck Natali
and Grant Williams - GNS Science;
Victoria University of Wellington
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“Next generation ultra-high frequency acoustic wave filters for G
networks and beyond”

Volker Nock - University of Canterbury

“Development of a simple, general and novel assay platform for
detecting and quantifying analytes in non-laboratory settings”

Cather Simpson - University of Auckland

“Point-of-care device for skin cancer diagnosis”

Jadranka Travas-Sejdic and David Williams
University of Auckland

“Selective capture, selective release of cells”

Geoff Willmott - University of Auckland

“Optimized Drop Impacts for Industry”

2017 MBIE Research Programme

Bob Buckley and James Storey
Victoria University of Wellington

“The World’s Fastest Superconducting Machine”

Chris Bumby and Simon Granville
Victoria University of Wellington

“High speed superconducting generators for future electric aircraft”

Shen Chong, John Kennedy and Jerome Leveneur
- Victoria University of Wellington

“Development of robust IPT pavement systems for electric vehicles”

Andreas Markwitz - GNS Science

Vision Matauranga funding

Cather Simpson and David Williams
University of Auckland

“Advanced Laser Microfabrication for NZ Industries”

Martin (Bill) Williams - Massey University

“Accelerated evolution: a step-change in food fermentation”

2017 MBIE Catalyst

Sally Brooker - University of Otago

“New complexes for photocatalytic hydrogen production”

Shane Telfer, Paul Kruger, Carla Meledandri
and Geoff Waterhouse - Massey University,
University of Canterbury, University of Otago;
and University of Auckland

“Disruptive Technologies from Metal-Organic Frameworks”

2017 HRC grants

Justin Hodgkiss - Victoria University of Wellington “Real time in situ antibiotic sensitivity testing”

2017 NSC (National Science Challenges)

Cather Simpson and David Williams
University of Auckland

“Precision farming for aquaculture”

Out of the Lab
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2017 Domestic grants - Government Funding

Margaret Brimble - University of Auckland
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MPI - The NZ Fund for Global Partnerships in Livestock Emission
Research “Discovery of New Nitrification Inhibitor - Phase II”

Sally Brooker - University of Otago

“Surface attached catalysts for hydrogen production”

Simon Brown - University of Canterbury

Pre-Seed Accelerator Fund “Neuromorphic Computing Chips”

Geoff Willmott - University of Auckland

Catalyst: Seeding Grant “Development of Nanoscale Pipetting for
Nanomechanical Applications”

2017 Domestic grants - Other

Margaret Brimble - University of Auckland

Pastoral Greenhouse Gas Research Limited “Carbon Monoxide
Releasing Norborneone Compounds”

Connovation “Invasive Pest Control”

John Evans - University of Otago

“Does aged collagen influence ovarian tumour development”

Vladimir Golovko - University of Canterbury

“Miniature electrochemical sensing elements for detection of nitrate”

Shaun Hendy - University of Auckland

“Monitoring disease with financial data”

Jadranka Travas-Sejdic - University of Auckland

Better Border Biosecurity “Novel sensor approaches to sniff out
biosecurity threats”

Better Border Biosecurity “Point of use plant pathogen biosensor”

2017 KiwiNet awards

Jadranka Travas-Sejdic - University of Auckland

“Sensing the opportunity: Insect odorant receptor (iOR) based
biosensor”
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AWARDS 2017

Margaret Brimble
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IUPAC Service Award (for Outstanding Service to IUPAC in the Advancement of
Chemistry Worldwide)

Sally Brooker

Awarded the 28th Inorganic Chemistry Award of the Royal Australian Chemical Institute
(RACI), the Burrows Award

Appointment as a Member of the New Zealand Order of Merit for services to science,
MNZM

Awarded the Royal Society of New Zealand (RSNZ) Hector Medal for outstanding work in
chemical, physical or mathematical and information sciences

Valdimir Golovko

Royal Society of Chemistry (UK) Inspirational Committee Award

Justin Hodgkiss

New Zealand nominee for ASPIRE prize (APEC Science Prize for Innovation, Research
and Education).

Guy Jameson

Elected Fellow of the New Zealand Institute of Chemistry

Jerome Leveneur

Early Career Science award 2017 - GNS Science

Jenny Malmstréom

University of Auckland Early Career Research Excellence Award

Carla Meledandri

2017 Prime Minister’s MacDiarmid Emerging Scientist Prize

Cather Simpson

Shimadzu Prize, Applied and Industrial Chemistry, NZ Inst Chemistry (NZ)
Vice Chancellor’s Sponsored Research and Commercialisation Medal (NZ)

Jeff Tallon

Elected Fellow of the Institute of Physics (London)

Jadranka Travas-Sejdic

Elected Fellow of the Royal Society Te Aparangi

Maurice Wilkins Centre Prize for Chemical Science (NZIC)

Councillor of the Pacific Polymer Federation, representing New Zealand polymer
community (2009 - current)

Geoff Waterhouse

Chinese Academy of Sciences (CAS) President’s International Fellowship
Chair Professorship at Shandong Agricultural University, China
Guest Professorship at Guangdong Ocean University, China
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NEW ASSOCIATE
INVESTIGATORS

Dr Philip Brydon, University of
Otago

Superconductivity is a low-temperature
quantum state of matter where
electricity can flow without resistance.
Despite intense study, we still have

a poor understanding of the many
unconventional superconductors.
Philip’s research aims to develop a
microscopic description of these
enigmatic, but technologically
important, superconductors that relates
to their observable properties.

Dr Laura Domigan, University of
Auckland

Laura’s research is broadly focused

on the application of fundamental
knowledge underlying protein structure
and function to create new materials
and devices for bionanotechnology and
biomedical engineering. Her current
research is focused on biomimetic
materials fabrication and creating
protein biomaterials derived from
natural products.

Dr Charles Unsworth, University of
Auckland

Associate Professor Charles Unsworth’s
Neural Engineering Research Group, in
the Department of Engineering Science
and the Centre for Brain Research,
specialises in neural chip platforms,
advanced signal and image processing,
and computational neuroscience.

Dr Guy Dubuis, Victoria University
of Wellington

Guy is an experiment physicist
interested in how solid matter behaves
at extreme conditions, particularly at
very low temperatures and under high
magnetic fields. Guy currently studies
high-temperature superconductors
and exotic new electronic states called
skyrmions. Skyrmions may hold the
key to future generations of improved
computer chips.
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Dr Erin Leitao, University of
Auckland

Erin’s research aims to discover new
catalytic ways to link earth-abundant
main-group elements together, with the
eventual aim of making long chains
(polymers) - either with the same atom
or two different atoms alternating along
the polymer backbone. These new
materials will have really interesting
properties (for example, semi-
conducting).

Dr Elke Pahl, Massey University
Albany (Auckland)

Elke’s research focuses on the
modelling of material properties
under normal conditions and in
extreme environments characterised
by ultra-high pressures or magnetic
fields. In particular, she is interested in
describing melting from an atomistic
view using quantum-mechanical tools
and understanding how solid-state
properties emerge from small few-atom
clusters.

Dr James Crowley, University of
Otago

James’ research uses ‘click methods
and self-assembly to generate new
functional molecules and materials.
He and his group have developed a
wide range of nanoscale cages through
self-assembly, and they are examining
if they can be used to improve cancer-
drug delivery or generate new catalysts.

Dr Chris Fitchett, University of
Canterbury

Chris is interested in the synthesis of
new organic molecules, particularly
focusing on large, flat, mostly
carbon-based molecules called
heterographenes. These molecules
conduct electricity and absorb light,
making them ideal components for
organic solar cells. They are also highly
coloured, making them useful as active
components in OLED displays.

Dr Ben Mallett, University of
Auckland

Ben is fascinated by how electrons give
solids their unique properties; like their

colour or conductivity. He uses light,
electric and magnetic fields to study
the electrons in particularly enigmatic
solids. Ben uses these studies to tailor
the interaction between electrons -
resulting in new, potentially useful
properties.

Dr Baptiste Auguié, Victoria
University of Wellington

Baptiste studies the interaction of
light with nanostructures. Much

like how a regular antenna is used to
funnel electromagnetic waves into
electronic devices, a nanoparticle can
act as an antenna for light on a much
smaller scale, localising light beyond
the resolution of optical microscopes.
The scattering of light captures some
information about material properties
at the nanoscale, and even down to the
molecular scale. This may be applied in
non-intrusive optical sensors, but also
in the light-harvesting design of solar
cells, and novel display technologies.

Dr Michel Nieuwoudt, University of
Auckland

Michel’s research focuses on
transforming complex spectral data
and large datasets into knowledge
and insight. Michel combines
different forms of spectroscopy with
chemometric and machine-learning
approaches to interrogate materials
without changing the sample matrix.
This reveals their properties and
behaviour in their natural place,

and interactions between multiple
components in complex matrices.

Dr Aaron Marshall, University of
Canterbury

Aaron’s research is based on
electrochemical energy technologies.
These technologies include the
development of materials for large-
scale batteries, hydrogen generation,
and electrochemical conversion of
carbon dioxide into fuels. The goal of
his research is to enhance the rate of the
relevant electrochemical reactions used
in these technologies by developing
electrode materials with high catalytic
performance.
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AMNS8 - 8TH
INTERNATIONAL
CONFERENCE
ON ADVANCED
MATERIALS
AND NANO-
TECHNOLOGY

The biennial AMN conferences are
becoming increasingly international,
with 69 percent of the more than

500 delegates to AMNS coming from
overseas and including some of the best
researchers in Materials Science.

AMNS8 Outreach

The event was much more than a typical

Materials Science conference:

- Manchester University Professor
David Leigh spoke to 680

Christchurch students o . . . .
ford f ith d MacDiarmid Institute International Science Advisory Board members at AMN9 - Professor
- Oxtord Professor Henry Snaith an Tomonobu Nakayama, Professor Matt Trau, Professor Michelle Simmons, Professor Thomas
Victoria University of Wellington Schimmel, Professor Thomas Nann and Professor Mike Kelly

Assoc ProfessorJustin Hodgkiss spoke
to over 200 people about new solar

technologies at the Royal Society in “The keynOte Speake rS ? bOth

Wanaka

- Shotover Primary school kids had a intern atio n al and hO me -

science-through-soccer lesson from

;Illi)i::tr;i)ti: ﬁf Washington Professor gI‘OWIl ’ We re p re S e nti ng

+ The Women in Science panel of

(]
Italian Institute ofTechnology mate rlal at the very fO re fro nt
Professor Silvia Giordani, Imperial ° 99
College of London Professor Natalie Of SClence and te Chn()logy.
Stingelin and University of Otago
Senior Lecturer Dr Carla Meledandri
attracted a lot of interest, both from
media and from those who attended
« In Nelson, University of Auckland
Professor Juliet Gerrard’s talks at the
Suter Gallery and then, the next day,
at a school, were received with great
enthusiasm.

MacDiarmid International Science Advisory
Board Statement February 2017
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Commercialisation
and industry
engagement. The
MacDiarmid Institute
aims to transform
New Zealand’s
economy by catalysing
the growth of new
export industries.
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The Institute has a proud record of spinning
out new high-tech companies. MacDiarmid
investigators spun out three new companies in
2017, SpotCheck, Sapvax and Silventum, while
recent spinouts continued their successful
trajectories — gaining new investment and a
successful exit.

Here, we celebrate the other dimensions in
which the MacDiarmid Institute contributes to
New Zealand’s high value manufacturing sector:
contributing our capability to existing industry
and developing business nous in our PhD
graduates.

We launched ‘Interface’, an industry problem-
solving challenge, in partnership with the
Dodd-Walls Centre. We reached out to find some
of the toughest materials-science problems faced
by industry, and over 20 of our investigators and
students teamed up to tackle these problems.
These seed projects are delivering value to New
Zealand industry with new intellectual property,
new product development opportunities, and
access to New Zealand’s savviest PhD graduates.
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THE BUSINESS
SCIENCE
INTERFACE

The science end of business
meets the business end of
science

New Zealand companies have
finite resources to develop
innovative technology for global
markets. Yet right down the

road from some of these local
companies are scientists from the
MacDiarmid Institute, leading
the world in some of these very
same areas. While the main
research drive of the MacDiarmid
Institute is not industry-led, we've
found we have a great capacity

to help industry solve particular
problems.

The Interface Industry
Challenge

We invited high-tech New
Zealand companies to challenge
our scientists with tough
technological problems they
faced - things they couldn’t solve
on their own. We then matched
these problems with scientists
from Centres of Research
Excellence (CoREs).

The companies are excited about
tapping into top research minds
and the pipeline of talented PhD
graduates.

The scientists are stimulated by
the problems thrown at them,
and excited about contributing
to New Zealand industry and
forging career paths for their
graduates.

Already, these projects are
moving the companies
forward, generating valuable
new intellectual property, and
exposing researchers to the
business end of science.

Dr Andrew West,
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The companies we are working
with range from early-stage start-
ups such as Avertana, Aquafortus,
and Lanaco, to the biggest fish

in the New Zealand high-tech
manufacturing sector, Fisher &
Paykel Healthcare.

“MacDiarmid is
really helping
underpin the
high-value
manufacturing
sector.”

Another major benefit is that

we are connecting our PhD
graduates with New Zealand
industry. We're giving them a
taste of industrial research and
development, and helping them
realise what is possible in an R&D
career in New Zealand. Moreover,
we're giving New Zealand
businesses insight into the kinds
of graduates we are producing,

so that they continue to look to
the MacDiarmid Institute for
high-tech and data-savvy PhD
graduates for roles in all sorts of

industry positions.

Chair, Aquafortus
and Chair, Lanaco
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Avertana is a highly innovative
company whose mission is to
extract commodity materials
from industrial waste. Avertana

is really excited about accessing
the deep expertise and capability
in the MacDiarmid Institute that a
small company could not simply
hire to solve every problem that
came along.

Fisher & Paykel Healthcare is
one of New Zealand’s biggest
high-tech manufacturers. To

maintain this position, it is
constantly innovating in areas
that include new materials. As
well as benefitting from the
deep materials capability in the
MacDiarmid Institute, it is also
attracted by the possibility of
connecting with a pipeline of top
graduates.

Aquafortus is an early-stage
start-up that has developed
a material for wastewater
treatment that operates with

unprecedented energy efficiency.
Aquafortus came to us to
interrogate the chemical nature
of the active components -
seeking new knowledge and
increased insight that is critical
to developing it to the next level.
The tools to do this are simply
not affordable for an early-stage
start-up, but accessing them
through the MacDiarmid Institute
is transformative.

Lanaco makes air filters from New

Zealand wool fibres. But there’s
much more to their technology
than meets the eye. They run a
broad science programme aimed
at improving the performance
and manufacturability of the

air filters, so to be able to

go deeply in certain areas is
immensely valuable to them.
Their collaboration with the
MacDiarmid Institute pulls in a
range of physics, chemistry and
engineering expertise from all
around the country.

“Working with the MacDiarmid Institute
has given us access to capability we
wouldn’t and couldn’t hire because they’re
deeply specialised scientific experts.”

James Obern, Commercial Director, Avertana
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Margaret Brimble

+ “Quinoline Sulfonamide Compounds and their use as
Antibacterial Agents”
US Provisional Patent Application 62/608,141, 2017

- “Peptide Conjugate CGRP Receptor Antagonists and
Methods of Preparation and Uses Thereof”
NZ Patent Application 736960, 2017

- “Peptide Conjugates, Conjugation Process and Uses
Thereof”
NZ Patent Application 735008, 2017

- “Tumour-targeting Peptide Variants”
GB Patent Application 1706472.6, 2017

-+ “Amino Acid and Peptide Conjugates and Conjugation
Process”
PCT International Application PCT/IB2017/051054, 2017
TW Patent Application 106106457, 2017

Simon Brown

- “Percolating Switching Devices”
International Patent Application Number PCT/
NZ2016/050108 China; Japan; Europe; South Korea; US

Juliet Gerrard
- “Protein-Based Compositions And Uses Thereof”
PCT Patent Application No. PCT/NZ2017/050094

Valdimir Golovko

- “Photocatalytic conversion of carbon dioxide and water
into substituted or unsubstituted hydrocarbon(s)”
WO 2017091857 A1
International PCT Application via Australian Patent Office
PCT/AU2016/051175

Justin Hodgkiss
- “Optical system for narrowing the bandwidth of radiation”
NZ Patent Application Number 737899

Eric Le Ru
“Absorption and scattering spectra of liquids using a
spherical integrating cavity”
PCT application

Jerome Leveneur
+ “Ion beam sputtering apparatus and method”
NZ Provisional Patent Application 738705

Carla Meledandri
+ “Glass ionomer cement containing silver nanoparticles”
Provisional Patent Application 62/510,591, 25/05/2017

Annual Report

Franck Natali

- “Ammonia production method and apparatus for ammonia
production”
European Patent Application Number EP17179326.8

+ “Rare earth nitride structure or device and fabrication
method”
US Patent Number 15/480,406

- “Rare earth nitride and group-III- nitride structure or
device”
US Patent Number 15/480,406

Natalie Plank

+ “Sensor device and methods”
International Patent Application Number PCT/
IB2017/05818
Taiwan Application Number 106145168

Ben Ruck

- “Ammonia production method and apparatus for ammonia
production”
European Patent Application Number EP17179326.8

+ “Rare earth nitride structure or device and fabrication
method”
US Patent Number 15/480,406

Cather Simpson
+ “Fluid analytical device”
PCT/US/64661US 62/430,497

Richard Tilley
+ “Magnetc nanoparticles”
European Patent Application Number 09833691.0

Jadranka Travas-Sedjic

+ “Sensor Device for Odorant Sensing”
NZ Patent Application NZ727745

+ “Conducting polymers and uses thereof”
International Patent Application Number PCT/
IB2017/058181

Joe Trodahl

- “Ammonia production method and apparatus for ammonia
production”
European Patent Application Number EP17179326.8

- “Rare earth nitride structure or device and fabrication
method”
US Patent Number 15/480,406
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David Williams

- “Conducting polymers and uses thereof”
International Patent Application Number PCT/
1B2017/058181

+ “Fluid analytical device”
PCT/US/64661US 62/430,497

Details of Patent Granted

Simon Hall

“Rechargeable Zinc Electrode”

Patent EP1390995 Granted in Europe: Ireland; Italy; Spain
“Rechargeable Zinc Electrode”

Patent EP2434566 6 Granted in Europe; France; Germany;
United Kingdom

Justin Hodgkiss

“Transient Grating Time Resolved Luminescence

Measurements”
US Patent number 9,752,927

The science end of
business meets the
business end of
science

FOUNDED IN 2002

sl

Annual Report

SPINOUTS FORMED IN 2017

Sapvax
Silventum Limited

SpotCheck Technologies

Margaret Brimble — Co-Founder
Carla Meledandri
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The
MacDiarmid Institute has a
long history of supporting
sustained community
engagement activities by
our investigators, from the
DiscoveryCamp programme
for Maori and Pasifika high
school students that has been
running since the Institute
was founded, to the physics
teachers’ workshops developed
by Professor Michele
Governale and Associate
Professor Ben Ruck over the
last three years.
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The value of these activities
is not just the impact they
have on the broader New
Zealand community, but
the experiences they
provide our investigators
and students.

Into the Community
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Our track record is so strong that, at times,
it seems there is little space for innovation!

This year, however, our people have once
again demonstrated how much more can

still be done, particularly through our
partnerships with key practitioners in
outreach and science communication.

Our outreach efforts are continually
enhanced by our partners: NZEI Te Riu Roa
(Korero with scientists), the House of Science
(Nano-Chem box sponsorship), Lab in a Box
(a mobile science laboratory, built in a 20 foot
shipping container), and The Spinoff online
magazine.

These experiences create valuable perspectives on the interface between science
and society. It’s precisely this shift in culture that enables us to support more
striking, one-off initiatives, such as the Women in Nanoscience lecture series led
by Carla Meledandri or the extension of the Korero with scientists programme
into regional New Zealand, in cooperation with the Nanogirl Live! stage show
created by Michelle Dickinson.

These activities represent a cultural change that sees our researchers
acknowledging the importance of community engagement for their own
research. More important than any of our individual initiatives in isolation,
therefore, is that we know that community engagement is a value that

all our alumni will take forward with them out of their time with the
MacDiarmid Institute.
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EXTENDING
OUR
ENGAGEMENT

House of Science

By partnering with House of
Science, we enabled the Tauranga-
based charity to begin their
nation-wide roll-out of their
science box scheme. House

of Science provides science
resource Kits and professional
development to schools and
teachers. The new MacDiarmid
Nano-Chem boxes are based

on our longstanding Korero
programme (and include
experiments with light, acids and
bases and magnets), enabling us
to extend the reach of Korero to

many more students and teachers.

The MacDiarmid Nano-

Chem boxes are now available
at eight branches of House

of Science (West Auckland,
Western BOP, Eastern BOP,
Rotorua, Manawatu, Hutt Valley,
Wellington and Nelson) and were
used in over 6o classrooms in
2017, reaching more than 2600
students, including 774 Maori
(30%) and 208 Pasifika (8%).

In some centres the Nano-Chem
box has been booked out every
week of the school year,and
House of Science is seeing repeat
use, with half of the schools
having seen the box at least twice.

Annual Report
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“This was an
awesome box. I
have never before
had kids running
because we were
doing science.”

“Total engagement
and had kids
wanting to know if
they could buy the
kit.”

Teacher comments
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Nanogirl

Again we worked with
MacDiarmid Investigator Dr
Michelle Dickinson to extend
our ‘Korero with scientists’
programme into regional New
Zealand, in cooperation with her
‘Nanogirl Live!’ stage show.

e i —

Early morning start in Katikati as 35 mone
teachers want through owr @MacDiarmidins|
Fscience workshops before achool. That's
the kasl one on our 6 week tour with over 200
teachers increasing their sclence canfidence
and scienos literacy while getting to meat
real acientials ©

Annual Report
2017

In November 2017, the Manogirl team toured New Zealand theatres wilh their live
show “Engineering Magic®, and schools across the country with their 'Science in Schools'
initiative. The tour visited 12 centres (5 more than last year). This was the impact.

We e more than 30000 Naw Zealand students " w
in schools and theatres right across the couniry, ﬁ.n*.
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10 PAY-IT-FOFWARD TICKETS PURCHASED

THE SUPPORT OF DOMORS, 1021 YOUNG
PEQPFLE WERE ABLE TO ATTEND THERR LOCAL NANDGIRL LIVE! SHOW
WHO OTHERWISE WOLILD NOT HAVE HAD THE OPPORTUNITY.

REACHING ALL COMMUNITIES

THE 2017 NEW ZEALAND TOUR SAW OUR 4
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“After 6 weeks
touring NZ, our
impact results
show 227 teachers
went through our
science workshops,
thanks to
@MacDiarmidInsti”

Into the Community



“The kids really enjoyed

the Nano-Chem kit — it was
a fantastic addition to the
Lab in a Box.”

 Prof. Phil Lester, in a Box, VUW




MacDiarmid Institute

Lab in a Box

With an eye to redressing the
urban/rural divide in science
teaching resources, University of
Otago Professor Peter Dearden
conceived of Lab in a Box, a
mobile science laboratory inside
a 20-foot shipping container. Lab
in a Box can be taken anywhere
in the country and comes full of
science gear and is accompanied
by a teacher, and is able to reach
isolated rural communities and
schools.

Annual Report
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In 2017, Lab in a Box came to the
North Island for the first time
and we added a Nano-Chem box
plus some lab coats for the kids.
Lab in a Box spent time at schools
in the wider Wellington area,
then traveled to Rotorua, Taupo
and the East Coast. 23 groups of
students (401 in total) used the
Nano-Chem box over this time.

Into the Community
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WOMEN IN
NANOSCIENCE:
LITTLE
MATERIALS,
BIG STORIES

19 women, 19 stories: all
paving different paths into
nanoscience.

This year 19 women from the
MacDiarmid Institute travelled to
seven regional centres to tell their
personal stories of life in science.
They gave their own perspectives
on what it is like being a woman
in the physical sciences (physics,
chemistry or engineering) - an
area of science largely populated
by men.

Dr Carla Meledandri, who
organised the lecture series and
spoke at the Dunedin event,
said the feedback had been
overwhelmingly positive.

“It was great to be able to tell
personal stories to wide-ranging
audiences. One of the young
women in the audience told me
afterwards that she felt incredibly
relieved that there was obviously
no one right way to get into
science and academia - that we’d
each talked about the different
pathways we’d taken into research
and that this made her less
worried about ‘getting it right'”

Exit surveys confirmed the
positive feedback: 83 percent

of attendees rated the lectures
‘excellent’; 95 percent of people
said the evening’s lecture had
stimulated their interest in
nanoscience research; and 82
percent of participants wanted to
hear more from the Institute.

Dr Meledandri said the lecture
series was a follow up to the very
successful Women in Science

“Science rocks. Our

Annual Report
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lecture at the AMNS conference
in February, and that there had
been considerable interest in the
lectures.

“Despite decades of government
effort aimed at getting girls into
science, the statistics show that
women are still significantly
under-represented in the
academic career structure, not
only in more senior ranks but also
at the research student level,” says
Dr Meledandri.

girls need to feel
they can definitely
do it! Once you're
hooked, you're on
your way.’

Audience
feedback

Opposite page:
Tauranga Girls
College students
watch Dr Jenny
Malmstrém
during the
regional lecture

series

“I'm happy to be able to say that
a third of MacDiarmid Institute
researchers are women - even at
the most senior levels. But while

The underrepresentation of women
throughout the scientific career

BACHELOR
CEVEE PhD LEVEL

Diagram courtesy of L'Oreal and Women in Science

that’s better than usual in these
disciplines, it demonstrates the
persistent representation gap.

“We know that having positive
female scientist role models
helps younger women see a
future career for themselves as
scientists, so we're extremely
pleased to be able to bring some
of our female scientists to speak
around the country.”

The regional lecture series
delivered talks in Tauranga,
Napier, Whanganui, Nelson,
Oamaru, Wanaka and Dunedin.
The lectures were delivered

by MacDiarmid researchers
Professor Margaret Brimble,

Dr Jenny Malmstrém, Dr Laura
Domigan, Dr Catherine Whitby,
Dr Gemma Cotton, Professor
Alison Downard, Dr Anna
Garden, Dr Dagmara Jaskoélska,
Dr Natalie Plank, Dr Renee
Goreham, Ashley Way, Professor
Cather Simpson, Dr Michelle
Dickinson, Professor Penny
Brothers, Professor Sally Brooker
and Dr Carla Meledandri.

RESEARCH TOP ACEDEMIC

SCIENTIFIC
CAREER POSITIONS NOBEL

PRIZES
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“Great to have
speakers who have
wonderful humour
and are capable of
expressing some
high-powered
science in an
understandable

9

way.

Audience
feedback

The MacDiarmid regional

lecture series
Tauranga

Napier
Whanganui
Nelson

Wanaka

Oamaru

Dunedin
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Women in Mathematical
Sciences

The MacDiarmid co-sponsored
the first Mirzahkani Hui for
Lower North Island Women

in Mathematical Sciences
Conference was in December.
The meeting brought together 20
women involved in mathematics,
physics, physical chemistry,
statistics, and computer science
in the Palmerton North and
Wellington regions. These women
were researchers and teachers
from universities and industry,
from a variety of stages of their
careers from post docs through to
professor.

COME LISTEN TO CATHER
SIMPRON, MICHELLE
DICKINSON, AND PENNY

BROTHERS TALK ARCUT

THEIR LIVES AND THEIR
WOREK IN MALE

SCIENCE ::

Korero

The 2017 Korero programme
was again led by MacDiarmid
Principal Investigators Associate
Professor Duncan Macgillivray
(University of Auckland),
Professor Eric Le Ru (Victoria
University of Wellington) and
Professor Paul Kruger (University
of Canterbury). The programme,
where MacDiarmid scientsts
teach nanoscience directly to
teachers, reached 139 primary
and early childhood teachers in
Auckland, Wellington, Porirua
and Christchurch.

Annual Report
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Physics Teachers Workshops
Physics Teachers Workshops
Principal Investigators

and Victoria University of
Wellington researchers
Professor Michele Governale
and Associate Professor Ben
Ruck continued their popular
hands-on programme for high-
school physics teachers. The
programme, which has been
running since 2015, took the
workshops to physics teachers in
Palmerston North and Dunedin,
in collaboration with the Dodd-
Walls CoRE. The workshops will
expand in 2018, with support
from both CoREs and from the
New Zealand Institute of Physics
(NZIP).

Social Media

We used social media to engage
our followers about the Women
In Nanoscience lecture series, on
Twitter, LinkedIn and Facebook.

Tweets linking to articles
about Dr Carla Meledrandi
and Professor Cather Simpson,
for example, had a potential
reach of 9.3 thousand which
shows many were interested

in the work and lives of our
scientists. Through the hashtag
#WomeninNanoscience,
people who attended and shared
information about the events
used the hashtag themselves,
encouraging engagement and
greater reach online.

We ran a Twitter Q and A

for World Science Day -
#AskMacDiarmid. Our followers
tweeted questions for our panel
of scientists. We promo-ed the
event with biographical tweets
about each of the scientists on
our panel. Some of the posts
gained a potential reach of 5.6
thousand.

Aggregated demographic data about the people who liked our Facebook page
based on the age and gender information they provide in their user profiles

WOMEN 19%
62% 5%
Your fans

0752%  —

13-17 18-24 25-34
MEN e [
5%

35%
Your fans 16%

Twitter engagements

Mpressiong Dty

29%

8%
35-44 45-54 55-64 65+
I S
,

8%
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Partnering with The Spinoff

As Science Page Partner for The Spinoff online magazine, we’ve
provided a platform for over 100 articles on science, in areas ranging
from climate change to women in science, to nanotechnology.

Our partnership has created a place where all science and articles
on materials science in particular can reach the general pubilic.

SPINOFF

Today wnd every day v axhne you s
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This included a series of articles on materials science around our AMN8
conference in February. Analytics show the science page averages 30k
hits per month with nearly 19k unique users per month. Users spent an

average of six minutes per page.
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Bootcamp

Twenty MacDiarmid students
and postdocs attended the
annual MacDiarmid Emerging
Students Association (MESA)
Bootcamp in Kaiteriteri in
November, spending the first day
presenting and hearing about
each other’s research. It was an
opportunity to hear what others
in the MacDiarmid Institute do
and to open up collaboration
possibilities. They spent the
second day hearing MacDiarmid
academics discuss soft matter.

Cluster hui

The MacDiarmid Institute’s

15th annual cluster hui on
nanoclusters was held in
Glenorchy in November. 29
MacDiarmid scientists from
four universities presented a
huge range of work within the
cluster umbrella. Presentation
topics included optimisation

of gas dynamic virtual nozzles
for bioimaging applications, the
use of evolutionary algorithms
for nanocluster morphology
determination, and the
development of highly accurate
methods to model interactions
between atoms of Oganesson (an
element of which only five or six
atoms have ever been detected).

The informal atmosphere of the
cluster hui facilitated discussion
and it was wonderful to see so
many students engaging with
each other’s projects. Even more
informal discussions continued
into the Caples Valley afterwards,

for the traditional post-hui tramp.

NanoCamp and
DiscoveryCamp’s

popularity continues
The 2017 NanoCamp and
DiscoveryCamp again saw high
numbers of applications from
Year 12 and 13 secondary school
students.

Annual Report
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The five-day, all-expenses-paid
residential programmes give
students an opportunity to learn
about nanoscience through
lectures and lab experience with
MacDiarmid investigators. This
year the programmes were run by
Principal Investigators Dr Natalie
Plank (Wellington, Discovery),
Dr Geoff Willmott (Auckland,
Discovery), and Dr Michel
Nieuwoudt (Auckland, Nano).

“My mind
exploded. No joke,
the feeling was like
I had a crush.”

Summer
student intern
Eteroa Lafaele

Alumni summer
studentships

DiscoveryCamp doesn’t always
stop at the end of the week.
Eteroa Lafaele was one of four
DiscoveryCamp alumni who
spent summer 2016/17 working
in MacDiarmid labs.

Eteroa says attending the 2012
DiscoveryCamp changed her life.

“In college I was hooked on
chemistry. It was the year before
university and all you heard

was ‘plan now for your future!
Summer camp came around

and my mind was still set on
chemistry. But it was a session
about computer science that won
me over.

“My mind exploded. No joke, the
feeling was like I had a crush!”
she laughs.

“I actually ditched my group and
walked around the computer
science department and there
were all these old school
computers. I looked into their
displays and I promised myself
that I would be up there with the
computer science greats.”

She’s now over halfway to her
goal, studying a double major

in Software Development and
Computational Intelligence

at Auckland University of
Technology, and plans to be

a software engineer. Eteroa
believes that science, technology,
engineering, and maths are

the perfect industries for our
innovative Pacific people.

“It's important for Maori and
Pacific students to be in the
STEM industries because there
are opportunities just flowing
from this industry. The world is
changing, and I believe we should
change with it.

“I’'ve been going to decile 1-3
schools in South Auckland to
promote STEM. Now I want to
go home and do the same thing
in Cannons Creek. I want to
give back to my place. I want

to introduce the kids there to
computer science because as a
last resort they all go for sports -
but they need a backbone to fall
back on after sports. It's on my
mind every time I come home
and visit.”

Eteroa spent the summer
working on developing redox
batteries for remote island
communities.

Danielle Sword (Muaupoko) is
another DiscoveryCamp alumni
(2013) who came back to do the
summer studentship. She says
that DiscoveryCamp helped her
feel that science was something
she could do at university.

“My DiscoveryCamp supervisor
was encouraging about me going
ahead in the science field at uni,
especially in chemical science.
So I stayed with science and have
done biomed, so a bit of biology
and chemistry.”
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She spent her summer
studentship working on
gold nanoparticles and DNA
nanoflowers.

“The job really related to my
project and the techniques

I'd done in class. I got to meet
the top supervisors and PhD
students - and they chatted to me
about opportunities for me for
my masters. It was a good door-
opener. And I got paid for it!”

Danielle is now thinking of a
career in pharmaceuticals or
immunology.

2017 Discovery Alumni
Summer Studentships

Eteroa Lafaele

Redox batteries for remote island
communities

AUT (CS and Maths)

Kia Paasi

Aptamer conjugated to gold
nanoparticles

University of Otago (BSc
Psychology)

Danielle Sword

Aptamer conjugated into

gold nanoparticles and DNA
nanoflowers

Victoria University of Wellington
(Biomed Sci)

Mariah McDonald

Biosensors for medical implants
University of Canterbury
(Engineering)

Annual Report
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The three-minute

video challenge

This year MESA again challenged
MacDiarmid students and
researchers to produce a three-
minute video clip presenting
their research to the general
public (on a level that could be

“The job really
related to my
project and the
techniques I'd done
in class.”

enjoyed and understood by a
curious teenager). The panel

of judges were Toby Manhire
(The Spinoff); Dacia Herbulock
(Science Media Centre);

and MacDiarmid Principal

Summer student
intern Danielle
Sword

To see the winning video, go to https://drive.google.com/
file/d/1ZEYkmbRzgfH4CKbTEmhvK3uharNxbSWt/view

Investigator and University of
Auckland Senior Lecturer Dr
Geoff Willmott.

Canterbury PhD student
Alexandra McNeill won first
prize for her video, Zinc Oxide:
Making the Most of a Sticky
Situation. The judges described

it as clear, lucid and engaging,
offering people a new perspective
on the science.
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4. Into the future.
The true impact of the

MacDiarmid Institute is the
impact our graduates make
in industry, academia, and
through their own start-
ups. We train our students
not only in materials, but in
leadership, communication,
and commercialisation. We
send tech-savvy graduates
into the world and watch
them soar. That’s what we do.
We are incredibly proud of
our alumni.
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INTO THE
FUTURE

With 624 PhD students and
190 Postdoctoral Fellows
having graduated and found
their way in the wider world
after their time with the
MacDiarmid Institute, it’s not
surprising to see some real
success stories. Here are three
recent examples.

MacDiarmid alumnus Dr
Andrew Preston’s start-up
company Publons was acquired
by international data analysis
company Clarivate Analytics
on 1 July 2017. Dr Preston, who
started Publons in 2012 with
his colleague Daniel Johnston,
was a MacDiarmid Institute
PhD scholarship student

under MacDiarmid Principal
Investigator Associate Professor
Ben Ruck from 2007 to 2009.
Preston and Johnston set up
Publons to incentivise peer
review by giving credit and
recognition to researchers who
review publications. “It’s a huge
win for start-ups, their founders
and investors.” (NZ Herald)

Revolution Fibres Ltd is a
nanofibre production company
based in Auckland developing
products for air filtration,
skincare, acoustics, composites
and much more. It's where
MacDiarmid Institute alumnus
Dr Bhuvana Kannan works

as Research and Innovation
Manager, developing nanofibres
for cosmetics, skin scaffolding,
textiles, batteries and filtration.
Dr Kannan completed her PhD
with MacDiarmid Principal
Investigator Professor Jadranka
Travas-Sejdic in 2011.

When Rocket Lab’s electron
rocket made it to space on 25
May 2017, it also made it into

Annual Report
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headlines all around the world. It
was the first successful launch of
an orbital-class rocket launched
from a private launch site. Rocket
Lab Senior Vehicle Test Engineer,
Dr Harry Warring, studied

with MacDiarmid Principal
Investigator Associate Professor
Ben Ruck from 2010 to 2012 as a
research assistant prior to doing
his MacDiarmid Institute funded
PhD with Associate Professor
Ruck from 2013 to 2016.

Dr Warring says the skills he
picked up during a PhD were
easily transferred to the hi-tech
sector.

Attheend of a
PhD, graduates
have a whole bunch
of useful tools that
make them highly
employable in the
hi-tech sector.

Dr Harry Warring

“You learn a systematic way of
approaching problems, and how
to figure out why something is
not working. It’s a process of
elimination. At the end of a PhD,
graduates have a whole bunch of
other useful tools that they may
not initially realise make them
highly employable in the hi-tech
sector.

“On the one hand you're the
world expert on a certain topic,
but on the other, you have a
bunch of skills that can lead you
onto some really exciting job
options.”

Dr Warring says his experience as
a MacDiarmid student was very
positive.

“It was all the extras - the ‘other’
skills we built up, through

being part of the MacDiarmid

- especially the seminars, and
boot-camps. I always tried to go to
as many as possible.”

A highlight for him was the
MacDiarmid ‘Matauranga Maori,
Nanotechnology and Advanced
Materials’ student and postdoc
symposium.

“It was great to explore how we
can better integrate science with
Maori culture, and to understand
how successful relationships

can be built between science/
technological endeavours

and local Maori, and can have
beneficial outcomes to both
groups.”

Dr Warring says the MacDiarmid
Institute commercialisation
workshop and internships for
students had also been pertinent.
“The commercialisation work-
shop was great - because we are
essentially a start-up company.
All these extra opportunities I
had through being a MacDiarmid
student, to get experience outside
of my PhD work, were awesome.”
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MacDiarmid Institute

FUTURE
LEADERS
PROGRAMME

Our 2017 Future Leaders
Programme - an annual
two-day workshop for our
emerging scientists - was
themed commercialisation and
industry career development.
Students took a plunge into the
world of a science entrepreneur
and reflected on how to pitch
themselves for industry careers,
culminating in the opportunity
to network with many of our
industry partners and alumni.

“Having the
Industry panel
available for
discussion was
great! It helped
paint a more
realistic picture of
what life after your
PhD might look
like.”

Student
feedback

Annual Report

2017

RECIPIENTS OF
MACDIARMID
INSTITUTE’S
BUSINESS
SCHOLAR-
SHIPS

In 2017 for the first time we
offered competitive MBA
scholarships to our alumni, and
awarded the following:

Nihan Aydemir, PhD 2016:
Final course for Masters

of Commercialisation and
Entrepreneurship, University
of Auckland

Nihan will use this scholarship
for the completion of a Masters
of Commercialization and
Entrepreneurship.

She hopes to take what she learns
to the start-up, SpotCheck, which
won the 1st place in the Velocity
100k Challange in 2016.

Brendan Darby, PhD 2016:
Postgraduate Diploma in
Business Administration,
Victoria University of
Wellington

The MacDiarmid Institute
business scholarship will allow
Brendan to develop his career
as an emerging commercial
scientist by exposing him to
cutting-edge business practices
and fundamental corporate
operations that will inevitably
be asked of him in his future
career as a founder of start-up
MaramalLabs.

Manmeet Kaur, PhD 2016:
Masters of Commercialisation
and Entrepreneurship,
University of Auckland
Manmeet will use the scholarship
to develop the skill required to
bridge academia and industry,

to identify new investments

and solutions, and make sense
of the ever-present uncertainty
associated with early stage
ventures and start-ups.

Matthew Cowan, PhD 2012:
Postgraduate Diploma in
Business Administration,
College of Engineering,
University of Canterbury
Matt plans to use the scholarship
to boost him towards his goal
of introducing innovative
technologies to transform

the petrochemicals industry.
He’s passionate about making
a positive impact on the
environment and society by
adding to New Zealand’s high-
tech manufacturing ecosystem.
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JOURNAL COVERS

Cather Simpson and
coworkers

‘Raman on a disc:
High-quality Raman
Spectroscopy in

an Open Channel

on a Centrifugal
Microfluidic Disc’
Analyst 142(10),1682-
1688, 2017

James Storey;, Jeff
Tallon and Coworkers
‘London penetration
depth and thermal
fluctuations in the
sulphur hydride 203 K
superconductor’
Annalen der Physik,
529,1600390

Annual Report
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CHEMISTRY
A European Journal

_——

Anna Garden,

Sally Brooker and
coworkers
‘Self-assembly of
cyclohelicate [M3L3]
triangles over [M4L4]
squares, despite near
linear bis-terdentate L
and octahedral M’
Chemistry - A
European Journal,
2017, 23,14193-14199,
2017

CHEMISTRY
A European Journal

——

Carla Meledrandri,
Sally Brooker and
coworkers

‘Proof of principle:
Immobilisation of
robust CulI3TbIII-
macrocycles on
small, suitably pre-
functionalised gold
nanoparticles’
Chem. Eur.]. (2017) 23,
2517-2521

CHEMPHOTOUTEM

Nigel Lucas, Keith
Gordon and
coworkers

‘Flicking the Switch
on Donor-Acceptor
Interactions in
exaazatrinaphthalene
Dyes: A Spectroscopic
and Computational
Study’
ChemPhotoChem
Volume 1, Issue 10
October 2017, 432-441
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Core funding
Other funding (mainly interest income)

Total revenue

Salaries and salary-related costs:
Director and Principal Investigators
Post Doctoral Fellows

Research / Technical Assistants
Others

Total salaries and salary-related costs

Other costs:
Overheads

Project costs

Travel

Postgraduate Students

Total other costs
Total expenditure

Annual Report

2017

5,826,451
287,715

6,114,167

846,473
446,326
579,307
227,223

2,099,329

1,281,815
1,125,808

375,388
1,231,827

4,014,838
6,114,167

Into the Metrics

76



MacDiarmid Institute

AT A GLANCE

Broad category

Detailed category

Headcounts by category Emeritus Investigators 15
Principal Investigators 32
Associate Investigators 22
Postdoctoral researchers 42
Students 205
Total 316
Peer reviewed research outputs by type Journal articles 303
Book chapters 9
Conference papers 17

Total

329
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MacDiarmid Institute

Governance Representative Board

Dr Raymond Thomson
Chair of the Board

Mr Paul Atkins*
Independent Member

Professor Richard Blaikie
Deputy Vice-Chancellor, Research & Enterprise
University of Otago

Mr Will Charles
General Manager, Tech Div., UniServices
University of Auckland

Professor Don Cleland
Professor of Process Engineering
Massey University

Dr Ian Graham

Research, External Relations &
Commercialisation

GNS Science

Professor Wendy Lawson
Pro-Vice-Chancellor Science
University of Canterbury

Mr Hémi Rolleston*
General Manager Sectors
Callaghan Innovation

Mr Geoff Todd
Managing Director, VicLink
Victoria University of Wellington

Professor Mike Wilson

Pro Vice-Chancellor Science, Engineering,
Architecture & Design

Victoria University of Wellington

*Partial year

Ex-Officio

Professor Thomas Nann
Director of the MacDiarmid Institute
Victoria University of Wellington

Associate Professor Nicola Gaston
Deputy Director Stakeholder Engagement
University of Auckland

Associate Professor Justin Hodgkiss
Deputy Director Commercialisation and
Industry Engagement

Victoria University of Wellington

Dr Geoff Willmott
Sci Exec Representative
University of Auckland

Annual Report
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Industry Advisory Group

Mr Paul Adams*
Chairperson & CEO
EverEdge IP

Mr Simon Arnold
Managing Director
Arnold.co.nz - Investing with Science

Dr Andrew Coy*
CEO
Magritek

Ms Suse Reynolds*
Executive Director
The Angel Association New Zealand

Mr Greg Shanahan
Managing Director & Co-founder
Veriphi

Jo-An Smith*
Process Engineer
Christchurch Engine Centre

Mr Shaun Tan*
Head of Technology
Lanaco

Dr Andrew West*
Chairperson
Aquafortus

*Partial year

International Science Advisory
Board

Professor Sir Richard Friend
Cavendish Professor of Physics
University of Cambridge, UK
Organic Optoeletronics

Professor Justin Gooding

Scientia Professor

Founding co-director of The Australian Centre
for NanoMedicine

University of New South Wales, Australia
Nano-medicine and electrochemistry

Professor Michael Kelly

Prince Phillip Professor of Technology
University of Cambridge, UK
Electro-optic materials and devices

Professor Jeffery Long

Professor of Chemical & Biomolecular
Engineering

UC Berkeley, CA, USA

Inorganic and solid state chemistry

Professor Tomonobu Nakayama

Deputy Director, Administrative Director, Group
Leader of WPI-MANA

Deputy Director of ICYS

Professor at the University of Tsukuba
National Institute for Materials Science | NIMS
International Center for Materials
Nanoarchitectonics (MANA)

University of Tsukuba, Japan

Surface science and nanotechnology

Professor Daniel Nocera

Patterson Rockwood Professor of Energy
Harvard University, Cambridge, MA, USA
Catalysis and energy

Professor Teri Odom

Associate Chair of the Department of Chemistry
Charles E.and Emma H. Morrison Professor
Northwestern University, IL, USA

Designing structured nanoscale materials with
exceptional properties

Professor Ivan Parkin

Dean of Mathematical and Physical Sciences
Faculty

UCL, UK

Nanostructured, organic, magnetic, and
superconducting materials

Professor Thomas Schimmel

Director at the Institute of Applied Physics
Head of Department, Institute of
Nanotechnology

Karlsruhe Institute of Technology | KIT
Institute of Applied Physics and Institute of
Nanotechnology

Karlsruhe, Germany

Scanning probe microscopy and
nanolithography

Professor Michelle Simmons

Director of the Australian Research Council
Centre of Excellence for Quantum Computation
and Communication Technology

Laureate Fellow

Scientia Professor of Physics

University of New South Wales, Sydney, Australia
Quantum physics

Professor Matt Trau

Professor of Chemistry at The University of
Queensland

Deputy Director and co-founder of the
Australian Institute for Bioengineering and
Nanotechnology

University of Queensland, Australia
Nanoscience, nanotechnology, and molecular
diagnostics

Dr David Williams

Chief Research Scientist and Laboratory
Manager, Hitachi Cambridge Laboratory
University of Cambridge, UK

Nano engineered electronic devices
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Science Executive

Professor Thomas Nann
Director of the MacDiarmid Institute
Victoria University of Wellington

Associate Professor Nicola Gaston
Deputy Director Stakeholder Engagement
University of Auckland

Associate Professor Justin Hodgkiss
Deputy Director Commercialisation and
Industry Engagement

Victoria University of Wellington

Professor Simon Brown
Science Leader: Tomorrow’s Electronic Devices
University of Canterbury

Dr Simon Granville

Associate Investigator Representative
Robinson Research Institute

Victoria University of Wellington

Professor Paul Kruger
Science Leader: Energy
University of Canterbury

Professor Shane Telfer
Principal Investigator Representative
Massey University

Professor Jadranka Travas-Sejdic
Science Leader: Functional Nanostructures
University of Auckland

Mr Kyle Webster
MESA Chairperson
University of Auckland

Dr Geoff Willmott
Principal Investigator Representative
University of Auckland

Ex-Officio

Mrs Catherine Gibbs*
Centre Manager of the MacDiarmid Institute
Victoria University of Wellington

Ms Sonia Hutton
Administrator of the MacDiarmid Institute
Victoria University of Wellington

Ms Vanessa Young

Strategic Engagement Manager
of the MacDiarmid Institute
Victoria University of Wellington

*Partial year

MacDiarmid Emerging Scientist
Association (MESA) 2017

Kyle Webster

Chair

PhD Student
University of Auckland

Annual Report
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Kathryn Schroeder

Secretary & Centre Representative
PhD Student

Victoria University of Wellington

Dr Renee Goreham

Treasurer

Postdoctoral Fellow

Victoria University of Wellington

Alex McNeill

Centre Representative
PhD Student

University of Canterbury

David Perl

Centre Representative
PhD Student

Massey University

Geoffrey Weal

Centre representative
PhD Student
University of Otago

Margaux Airey

Centre Representative
PhD Student
University of Auckland

Zuned Ahmed

Centre Representative
PhD Student

University of Canterbury

Princial Investigators (32)

Maan Alkaisi
Martin Allen

Sally Brooker
Penny Brothers
Simon Brown
Alison Downard
Nicola Gaston
Juliet Gerrard
Keith Gordon
Michele Governale
Jonathan Halpert
Justin Hodgkiss
Paul Kruger

Eric Le Ru
Andreas Markwitz
Duncan McGillivray
Carla Meledandri
Thomas Nann
Franck Natali
Natalie Plank
Roger Reeves

Ben Ruck

Cather Simpson
Shane Telfer
Jadranka Travas-Sejdic
Joe Trodahl

Geoff Waterhouse
David Williams
Grant Williams
Martin (Bill) Williams
Geoff Willmott
Ulrich Zuelicke

Associate Investigators (22)

Margaret Brimble
Chris Bumby
Damian Carder
Shen Chong
Michelle Dickinson
Petrik Galvosas
Anna Garden
Vladimir Golovko
Simon Granville
Shaun Hendy
Bridget Ingham
Geoff Jameson
Guy Jameson (partial year)
John Kennedy
Jerome Leveneur
Nigel Lucas

Jenny Malmstrém
Volker Nock
James Storey
Mark Waterland
Catherine Whitby
Stuart Wimbush

Emeritus Investigators (15)

Richard Blaikie
Ian Brown

Bob Buckley
Sally Davenport
John Evans
Simon Hall

Jim Johnston
Alan Kaiser
Tim Kemmitt
Ken MacKenzie
Kate McGrath
Jim Metson
Mike Reid

Jeff Tallon
Richard Tilley

Administration Team

Centre Manager, Jacqui FitzGerald, Victoria
University of Wellington (partial year)

Centre Manager, Catherine Gibbs, Victoria
University of Wellington (partial year)

Strategic Engagement Manager, Vanessa Young,
Victoria University of Wellington

Administrator, Sonia Hutton, Victoria University
of Wellington

Research Engineer, Gary Turner, University of
Canterbury
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Postdoctoral Researchers

Acharya, Susant, University of Canterbury
Aydemir, Nihan, University of Auckland

Bose, Saurabh, University of Canterbury

Bradley, Siobhan, Victoria University of Wellington
Chen, Kai, Victoria University of Wellington
Cotton, Gemma, University of Otago

Cowan, Matthew, University of Canterbury

Darby, Brendon, Victoria University of Wellington
Ding, Boyang, University of Otago

Domigan, Laura, University of Auckland

Dubuis, Guy, Victoria University of Wellington
Feltham, Humphrey, University of Otago
Goreham, Renee, Victoria University of Wellington
Grand, Johan, Victoria University of Wellington
Hammerschmidt, Lukas, University of Auckland
Hyland, Alana, University of Canterbury

Kaur, Manmeet, University of Auckland

Kernreiter, Thomas, Victoria University of Wellington
Ludbrook, Bart, Victoria University of Wellington
Ma, (Mark) Yingzhuang, Victoria University of Wellington
Maerkl, Tobias, University of Canterbury

Mallett, Ben, University of Auckland

Martinez Gazoni, Rodrigo, University of Canterbury
Medini, Karima, University of Auckland

Meyer, Matthias, Victoria University of Wellington
Miller, Sarah, University of Otago

Monahan, Nicholas (Nick), Victoria University of Wellington
Nam, Seong, University of Auckland

Nieuwoudt, Michel, University of Auckland
Raudsepp, Allan, Massey University
Rodriguez-Otazo, Mariela, Massey University

Roy, Prathik, University of Canterbury

Scott, Hayley, University of Canterbury

Soffe, Rebecca, University of Canterbury

Tay, Aaron, University of Auckland

Thompson, Sarah, University of Auckland
Voorhaar, Lenny, University of Auckland

Weissert, Lena, University of Auckland

Wells, (Steven) Frederick, University of Auckland
Yang, Hui, Massey University

Yinghuang, Ma, Victoria University of Wellington
Zhou, Daniel, Massey University

Students in 2017

Abudayyeh, Abdullah, PhD, University of Otago
Agnieray, Heiana, PhD, University of Auckland

Ahmed, Zuned, PhD, University of Canterbury

AKkers, Peter, PhD, University of Auckland

Akogun, Fola, PhD, University of Otago

Alkas, Adil, PhD, Massey University

Altenhuber, Nicola, PhD, University of Canterbury
Al-Zeer, Mohammad, PhD, Victoria University of Wellington
Andrade, Isabela, PhD, University of Auckland
Ashforth, Simon, PhD, University of Auckland

Ayed, Zeineb, PhD, Victoria University of Wellington
Ayupova, Deanna, PhD, Victoria University of Wellington
Baek, Paul, PhD, University of Auckland

Baldhoff, Tobias, PhD, University of Canterbury
Baranov, Anton, PhD, University of Canterbury
Barnsley, Jonathan, PhD, University of Otago

Bernach, Michael, PhD, University of Canterbury
Bhatia, Rishabh, PhD, Victoria University of Wellington
Bhugra, Vaibhav, PhD, Victoria University of Wellington
Bogunovic, Dijana, PhD, University of Auckland

Bondji, Luca, PhD, University of Otago

Borah, Rohan, PhD, Victoria University of Wellington
Bourke, Levi, PhD, University of Otago

Brooke, Sam, PhD, Massey University

Annual Report
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Broom, Matheu, PhD, University of Auckland

Brown, Gabriella, PhD, University of Otago

Browning, Leo Anthony, PhD, Victoria University of Wellington
Burke-Govey, Conor, PhD, Victoria University of Wellington
Butkus, Justinas, PhD, Victoria University of Wellington
Canever, Nicolo, PhD, Victoria University of Wellington
Chan, Andrew, PhD, University of Auckland

Chan, Eddie, PhD, University of Auckland

Chan, Jay, PhD, Victoria University of Wellington

Chan, Valentine, PhD, Victoria University of Wellington
Chandrabose, Sreelakshmi, PhD, Victoria University of Wellington
Cheema, Jamal, PhD, University of Auckland

Chen, Linda, PhD, University of Canterbury

Chen, Shuxiong, PhD, Massey University

Chen, Xiaohan, PhD, Victoria University of Wellington
Cink, Ruth, PhD, University of Auckland

Colenso, Hamish, PhD, Victoria University of Wellington
Conroy, Frankie, PhD, University of Auckland

Cook, Michelle, PhD, Victoria University of Wellington
Cornelio, Joel, PhD, Massey University

Cotton, Gemma, PhD, University of Otago

Crump, Wayne, PhD, Victoria University of Wellington
Cryer, Matthew, PhD, Victoria University of Wellington
Cullen, Sarah, PhD, University of Auckland

Darbi, Nur Maizura Mohd, PhD, University of Auckland
Davidson, Hanah, PhD, University of Otago

Divya, Shalini, PhD, Victoria University of Wellington
Djorovic, Aleksa, MSc, Victoria University of Wellington
Dosodo, Aubrey, PhD, University of Auckland

Drugge, Therese, PhD, University of Otago

Emeny, Chrissy, PhD, University of Canterbury

Fadakar, Farzaneh, PhD, Victoria University of Wellington
Fisher, Ewan, PhD, University of Auckland

Fisher, Samuel, PhD, University of Canterbury

Galli, Eduardo, PhD, University of Canterbury

Gangotra, Ankita, PhD, University of Auckland

Gilmour, (Tom) James, PhD, University of Auckland
Gloag, Lucy, PhD, Victoria University of Wellington
Goodacre, Dana, PhD, University of Auckland

Guehne, Robin, PhD, Victoria University of Wellington
Gupta, Prasanth, PhD, GNS

Hackett, Alissa, PhD, University of Auckland

Hall, Thomas, PhD, University of Otago

Hashemi, Azadeh, PhD, University of Canterbury
Hashemizadeh, Iman, PhD, University of Canterbury
Hensley, Noah, PhD, University of Otago

Hermanspahn, Lily, PhD, University of Canterbury
Hogue, Ross, PhD, University of Otago

Holmes-Hewett, Will, PhD, Victoria University of Wellington
Hong, Fan, PhD, University of Otago

Horocek-Glading, Miriana, PhD, University of Auckland
Hosking, Peter, PhD, University of Auckland

Hsieh, Pei-Huan, PhD, University of Auckland

Huff, Greg, PhD, University of Otago

Hughson, Fraser, PhD, Victoria University of Wellington
Hyland, Alana, PhD, University of Canterbury
Hyndman, Adam, PhD, University of Canterbury

Irani, Amir, PhD, Massey University

Kang, Hong, PhD, University of Auckland

Kanyan, Deepika, PhD, University of Auckland
Karabulut, Fabrice, PhD, University of Otago
Kerr-Phillips, Thomas, PhD, University of Auckland
Khadka, Roshan, PhD, University of Auckland

Khan, Wasim, PhD, University of Canterbury

Kihara, Shinji, PhD, University of Auckland

Kim, Taeyang, PhD, University of Otago

Kleinjan, Carline, PhD, University of Canterbury
Kollmetz, Tarek, PhD, University of Auckland

Kotulla, Markus, PhD, Victoria University of Wellington
Kotulla, Ryan, PhD, University of Canterbury

Kumari, Madhuri, PhD, University of Otago

Kurian, Mima, PhD, Victoria University of Wellington
Latif, Qaisar, PhD, University of Auckland

Laufersky, Geoffry, PhD, Victoria University of Wellington
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Le Ster, Maxime, PhD, University of Canterbury

Lee, Subo, PhD, Massey University

Liu, Jingjing, PhD, University of Auckland

Liu, Ye, PhD, Victoria University of Wellington

Loho, Thomas, PhD, University of Auckland

Lolohea, Taniela, PhD, University of Auckland

Lu, (Michael) Ziqi, PhD, University of Auckland

Lynam, Max, PhD, University of Canterbury

Maddah, Moshen, PhD, Victoria University of Wellington
Mabhajan, Ishan, PhD, University of Canterbury

Maity, Tanmay, PhD, Victoria University of Wellington
Majic, Matt, PhD, Victoria University of Wellington
Mallinson, Joshua, PhD, University of Canterbury
Malthus, Stuart J, PhD, University of Otago

Mansel, Bradley, PhD, Massey University

Manuguri, Sesha, PhD, University of Auckland

Martin, Jacob, PhD, University of Auckland

Masouleh, Farzaneh, PhD, Victoria University of Wellington
Matthews, Campbell, MSc, Victoria University of Wellington
Mautner, Ira Nathan, PhD, University of Auckland
McNeill, Alexandra, PhD, University of Canterbury
McVey, Ben, PhD, Victoria University of Wellington
Meffan, Claude, PhD, University of Canterbury

Metin, (Dani) Danielle, PhD, University of Auckland
Meyer, Matthias, PhD, Victoria University of Wellington
Miller, Jackson, PhD, Victoria University of Wellington
Minnee, Thomas, PhD, Victoria University of Wellington
Miskell, Georgia, PhD, University of Auckland
Monteiro, Isabela, PhD, University of Auckland
Moteshakeri, Mahsa, PhD, University of Auckland
Munro, Ben, PhD, Massey University

Murugathas, (Selvan) Thanihaichelvan, PhD, Victoria University of
Wellington

Neiman, Alex, PhD, University of Canterbury

Ng, Vi-Vie, PhD, University of Canterbury

Novikova, Nina, PhD, University of Auckland

Onyema, Chikwzie, PhD, University of Canterbury
Orcheston-Findlay, Louise, PhD, University of Canterbury
Ortega, Kenneth, PhD, University of Otago

Owen, Jessie, PhD, Massey University

Parke, Liam, MSc, University of Otago

Parrish, Jonathon, PhD, University of Otago

Perl, David, PhD, Massey University

Pradhan, Susav, PhD, Massey University

Prasad, Shyamal, PhD, Victoria University of Wellington
Pugliese, Silvina, PhD, Victoria University of Wellington
Ramamirtham, (Sashi) Sashikumar, PhD, Massey University
Rani, Akanksha, PhD, University of Auckland

Reis, Miguel, PhD, University of Canterbury

Ridings, Kannan, PhD, University of Auckland
Rodriguez, Santiago, PhD, University of Otago

Rubio Reyes, Patricia, PhD, Massey University

Sarwar, Makhdoom, PhD, University of Otago

Savoie, Maxime, PhD, University of Canterbury

Schacht, Julia, PhD, Victoria University of Wellington
Schmiedt, Romana, PhD, University of Auckland
Schroeder, Kathryn, PhD, Victoria University of Wellington
Scott, Jonty, PhD, University of Canterbury

Sen, Anindita, PhD, Victoria University of Wellington
Service, Erin, PhD, Victoria University of Wellington
Sester, Clement, PhD, Victoria University of Wellington
Shahlori, Rayomand, PhD, University of Auckland

Shaib, Alj, PhD, Victoria University of Wellington
Shashidar, Vinay, PhD, University of Auckland

Shilito, Georgina, PhD, University of Otago

Shirai, Shota, PhD, University of Canterbury

Shojaei, Maryam, PhD, University of Canterbury

Singh, Sandhya, PhD, University of Otago

Sissons, Catriona, PhD, University of Auckland

Smith, Alexander, PhD, University of Auckland

Smith, Jordan, PhD, University of Otago

Staniland, Robert, PhD, University of Auckland

Sultana, Nishat, PhD, University of Auckland

Sun, Yiling, PhD, University of Canterbury
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Suschke, Konrad, PhD, Victoria University of Wellington
Sutton, Joshua, PhD, University of Otago

Taheri Qazvini, Omid, PhD, Massey University

Tang, Chhayly, PhD, Victoria University of Wellington
Tayagui, Ayelen, PhD, University of Canterbury

Tesana, Siriluck, PhD, University of Canterbury

Thorn, Karen, PhD, Victoria University of Wellington
Tino, Alex, PhD, University of Otago

Tollemache, Cherie, PhD, University of Auckland

Uhrig, David, PhD, Robinson Research Institute

Ullstad, Felicia, PhD, Victoria University of Wellington
Vadakkedath, Praveen George, PhD, University of Auckland
Vargas, Matheus, PhD, University of Auckland
Vashishtha, Parth, PhD, Victoria University of Wellington
Verma, Shane, PhD, University of Canterbury

Wahid, Nor Abd, PhD, University of Canterbury

Wang, (Andy) Xindi, PhD, University of Auckland
Wang, Min, PhD, University of Auckland

Wang, Qing, PhD, University of Auckland

Way, Ashley, PhD, Massey University

Weal, Geoffrey, PhD, University of Otago

Weatherall, Eva, PhD, University of Auckland

Webster, Kyle, PhD, University of Auckland
Wildervanck, Martijn Jo, PhD, University of Auckland
Wilson, Ben, PhD, University of Canterbury

Wu, Ting, PhD, University of Canterbury

Xu, (Joy) Xiaoyi, PhD, University of Auckland

Xu, (Sam) Guangyuan, PhD, University of Auckland

Xu, Amy, PhD, University of Auckland

Ye, Piao, PhD, University of Auckland

Zhang - P, Peikai, PhD, University of Auckland

Zhang, (Alex) Lingfei, PhD, Victoria University of Wellington
Zhou, Huihua, PhD, University of Auckland

Zhu, Bicheng, PhD, Victoria University of Wellington
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AUTHORS
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TITLE

JOURNAL

Wang, Q., Shang, L., Shi, R., Zhang, X.,
Waterhouse, G.LN., Wy, L.-Z., Tung, C.-H.,
Zhang, T.

3D carbon nanoframe scaffold-immobilized
Ni3zFeN nanoparticle electrocatalysts for
rechargeable zinc-air batteries’ cathodes

Nano Energy 40,382 - 389 (2017)

Scottwell, S.O., Barnsley, J.E., McAdam, CJ.,
Gordon, K.C., Crowley, ].D.

A ferrocene based switchable molecular folding
ruler

Chemical Communications §3,7628 - 7631 (2017)

Ma, Yingzhuang; Vashishtha, Parth;
Shivarudraiah, Sunil B.; Chen, Kai; Liu, Ye;
Hodgkiss, Justin M,; Halpert, Jonathan E.

A Hybrid Perovskite Solar Cell Modified With
Copper Indium Sulfide Nanocrystals to Enhance
Hole Transport and Moisture Stability

Solar RRL 1, (2017)

Donaldson, J., Williams, G.V.M.

A luminescence study of NaMgF3:Dy3+and
NaMgF3:Nd3+for applications in radiation
dosimetry

International Journal of Nanotechnology 14, 558 -
565 (2017)

Wimbush, S.C,, Strickland, N.M.

A Public Database of High-Temperature
Superconductor Critical Current Data

IEEE Transactions on Applied Superconductivity 27,
(2017)

Rodriguez-Jiménez, S., Yang, M., Stewart, L.,
Garden, A.L., Brooker, S.

A Simple Method of Predicting Spin State in
Solution

Journal of the American Chemical Society 139,18392
-18396 (2017)

Dykstra, H.M., Hall, S.B., Waterland, M.R.

A spectroelectrochemical investigation of
nanoparticle and molecular resonances in
surface enhanced Raman scattering from crystal
violet and malachite green

Journal of Raman Spectroscopy 48, 405 - 412 (2017)

Zhou, C,, Shi, R,, Shang, L., Zhao, Y., Waterhouse,
G.LN., Wy, L.-Z., Tung, C.-H., Zhang, T.

A Sustainable Strategy for the Synthesis of
Pyrochlore H4Nb207 Hollow Microspheres as
Photocatalysts for Overall Water Splitting

ChemPlusChem 82,181 - 185 (2017)

Owen, J.L.,, Kent, L.M., Ralet, M.-C., Cameron,
R.G., Williams, M.A.K.

A tale of two pectins: Diverse fine structures can
result from identical processive PME treatments
on similar high DM substrates

Carbohydrate Polymers 168, 365 - 373 (2017)

Oosterbeek, R.N., Ashforth, S., Bodley, O.,
Simpson, M.C.

Ablation threshold dependence on incident
wavelength during ultrashort pulsed laser
ablation

International Journal of Nanotechnology 14, 313 -
322 (2017)

Jiang, Z., Staines, M, Long, N.J., Badcock, R.A.,
Bumby, C.W,, Buckley, R.G., Song, W.,
Amemiya, N.

AC Loss Measurements in a Hybrid REBCO/
BSCCO Coil Assembly

IEEE Transactions on Applied Superconductivity 27,
(2017)

Djorovi¢, A., Meyer, M., Darby, B.L., Le Ru, E.C.

Accurate Modeling of the Polarizability of Dyes
for Electromagnetic Calculations

ACS Omega 2,1804 - 1811 (2017)

Perera, L.C., Raymond, O., Henderson, W,,
Brothers, PJ., Plieger, P.G.

Advances in beryllium coordination chemistry

Coordination Chemistry Reviews 352,264 - 290
(2017)

Al Qahtani, H.S., Metha, G.F,, Walsh, R.B.,
Golovko, V.B., Andersson, G.G., Nakayama, T.

Aggregation Behavior of Ligand-Protected
Au<inf>9</inf>Clusters on Sputtered Atomic
Layer Deposition TiO<inf>2</inf>

Journal of Physical Chemistry C 121,10781 - 10789
(2017)

Li, Y, Lin, H,, Luo, C, Wang, Y., Jiang, C,, Qi, R.,
Huang, R., Travas-Sejdic, J., Peng, H.

Aggregation induced red shift emission of
phosphorus doped carbon dots

RSC Advances 7,32225 - 32228 (2017)

Menapace, 1., Nogueira d’Eurydice, M., Galvosas,
P, Hunter, M.W,, Sirin, O., Masad, E.

Aging evaluation of asphalt samples with Low
Field Nuclear Magnetic Resonance

Materials Characterization 128,165 - 175 (2017)

Li, Y, Ng,G.I, Arulkumaran, S, Liu, Z.H., Ranjan,
K., Xing, W.C., Ang, K.S., Murmu, P.P, Kennedy, J.

AlGaN/GaN high electron mobility transistors
on Si with sputtered TiN gate

Physica Status Solidi (A) Applications and Materials
Science 214, (2017)

Yu, H,, Shi, R., Zhao, Y., Bian, T,, Zhao, Y., Zhou, C.,
Waterhouse, G.LN,, Wy, L.-Z., Tung, C.-H.,
Zhang, T.

Alkali-Assisted Synthesis of Nitrogen Deficient
Graphitic Carbon Nitride with Tunable Band
Structures for Efficient Visible-Light-Driven
Hydrogen Evolution

Advanced Materials 29, (2017)

Adams, B.S,, Shillito, G.E., Van Der Salm, H.,
Horvath, R., Larsen, C.B., Sun, X.-Z., Lucas, N.T.,
George, M.W,, Gordon, K.C.

Alteration of Intraligand Donor-Acceptor
Interactions Through Torsional Connectivity in
Substituted Re-dppz Complexes

Inorganic Chemistry §6,12967 - 12977 (2017)
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Rogers, ].J., MacKenzie, K.]J.D., Trompetter, W.].

Aluminosilicate inorganic polymers
(geopolymers) containing rare earth ions: a new
class of photoluminescent materials

Journal of Materials Science §2,11370 - 11382 (2017)

Jayawardena, N., Kaur, M., Nair, S., Malmstrém, J.,
Goldstone, D., Negron, L., Gerrard, J.A.,
Domigan, L.J.

Amyloid fibrils from hemoglobin

Biomolecules 7,(2017)

P.W.R. Harris, G. M. Cook, I. K. H. Leung and
M. A.Brimble

An Efficient Chemical Synthesis of Lassomycin
Enabled by an On-resin Lactamisation-Off-
resin Methanolysis Strategy and Preparation of
Chemical Variants

Australian Journal of Chemistry 70,172 - 183 (2017)

Tayagui, A., Sun, Y., Collings, D.A., Garrill A.,
Nock, V.

An elastomeric micropillar platform for the
study of protrusive forces in hyphal invasion

Lab on a Chip 17,3643 - 3653 (2017)

Horvath, S.P, Wells, J.-PR., van der Meer, A.EG,,
Reid, M.E.

An infrared pump-probe measurement of the
Sm3+6H7/2 lifetime in LiYF4

Optical Materials 66, 8 - 11 (2017)

Young, D.C,, Yang, H., Telfer, S.G., Kruger, PE.

An Isoreticular Series of Zinc(II) Metal-
Organic Frameworks Derived from
Terpyridylcarboxylate Ligands

Inorganic Chemistry §6,12224 - 12231 (2017)

Kaviyarasu, K., Kanimozhi, K., Matinise, N.,
Maria Magdalane, C,, Mola, G.T., Kennedy, J.,
Maaza, M.

Antiproliferative effects on human lung cell
lines A549 activity of cadmium selenide
nanoparticles extracted from cytotoxic effects:
Investigation of bio-electronic application

Materials Science and Engineering C 76,1012 - 1025
(2017)

Alvino, J.E, Bennett, T, Kler, R., Hudson, R J,,
Aupoil, ]., Nann, T, Golovko, V.B., Andersson,
G.G.,Metha, G.E

Apparatus for the investigation of high-
temperature, high-pressure gas-phase
heterogeneous catalytic and photo-catalytic
materials

Review of Scientific Instruments 88, (2017)

Wason, A, Pearce, F.G., Gerrard, J.A.,
Mabbutt, B.C.

Archaeal Lsm rings as stable self-assembling
tectons for protein nanofabrication

Biochemical and Biophysical Research
Communications 489,326 - 331 (2017)

Lee, S.J., Doussot, C,, Telfer, S.G.

Architectural Diversity in Multicomponent
Metal-Organic Frameworks Constructed from
Similar Building Blocks

Crystal Growth and Design 17, 3185 - 3191 (2017)

R.J.Anderson, J. Li, L. Kedzierski, B.]. Compton,
C.M. Hayman, T. L. Osmond, C.-W. Tang, K.

J. Farrand, H.-F. Koay, C. F. Dos Santos Sa E.
Almeida, L. R. Holz, G. M. Williams, M. A.

Brimble, Z. Wang, M. Koutsakos, K. Kedzierska, D.

I. Godfrey, I. F. Hermans, S. J. Turner and
G. E Painter

Augmenting Influenza-Specific T Cell Memory
Generation with a Natural Killer T Cell-
Dependent Glycolipid-Peptide Vaccine

ACS Chemical Biology 12,2898 - 2905 (2017)

Alsager, O.A., Andreassend, S.K.,, Zhu, B., Travas-
Sejdic, J., Hodgkiss, .M.

Base dependent adsorption of single-stranded
homo-oligonucleotides to gold nanoparticles

International Journal of Nanotechnology 14,519 -
529 (2017)

Hashemizadeh, I, Tsang, D.CW.,, Ng, YH., Wu, Z.,
Golovko, V., Yip,A.CK.

Bio-mimicking TiOz architectures for enhanced
photocatalytic activity under UV and visible
light

RSC Advances 7,39098 - 39108 (2017)

Badrinarayanan, S., Squire, CJ., Sperry,J.,
Brimble, M.A.

Bioinspired Total Synthesis and Stereochemical
Revision of the Fungal Metabolite
Pestalospirane B

Organic Letters 19,3414 - 3417 (2017)

Zhang, Y, Ingham, B., Leveneur, J., Cheong, S.,
Yao, Y., Clarke, D.J., Holmes, G., Kennedy, J.,
Prabakar, S.

Can sodium silicates affect collagen structure
during tanning? Insights from small angle X-ray
scattering (SAXS) studies

RSC Advances 7,11665 - 11671 (2017)

Malthus, S.J., Wilson, R.K,, Vikas Aggarwal, A.,
Cameron, S.A., Larsen, D.S., Brooker, S.

Carbazole-based N4-donor Schiff base
macrocycles: obtained metal free and as Cu(ii)
and Ni(ii) complexes

Dalton Transactions 46,3141 - 3149 (2017)

Batmunkh, M., Macdonald, TJ., Shearer, CJ.,
Bat-Erdene, M., Wang, Y., Biggs, M.J., Parkin, L.P,
Nann, T., Shapter, ].G.

Carbon Nanotubes in TiO2 Nanofiber
Photoelectrodes for High-Performance
Perovskite Solar Cells

Advanced Science 4, (2017)
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Trodahl, HJ., Natali, F, Ruck, B,J., Lambrecht,
W.R.L.

Carrier-controlled anomalous Hall effect in an
intrinsic ferromagnetic semiconductor

Physical Review B 96, (2017)

Tan, L.H., Sykes, P.H., Alkaisi, M.M.,, Evans, ] .J.

Cell-like features imprinted in the physical
nano- and micro-topography of the
environment modify the responses to anti-
cancer drugs of endometrial cancer cells

Biofabrication 9, (2017)

Kim, Y., Griffin, ].M., Harris, PW.R., Chan, S.H.C,,
Nicholson, L.EB., Brimble, M.A., O’Carroll, S.J.,
Green, C.R.

Characterizing the mode of action of
extracellular Connexing3 channel blocking
mimetic peptides in an in vitro ischemia injury
model

Biochimica et Biophysica Acta - General Subjects
1861, 68 - 78 (2017)

Bray, J.P, Kersley, A.,, Downing, W., Crosse, K.R.,
Worth, A.J., House, A.K,, Yates, G., Coomer, A.R,,
Brown, LW.M.

Clinical outcomes of patient-specific porous
titanium endoprostheses in dogs with tumors
of the mandible, radius, or tibia: 12 cases
(2013-2016)

Journal of the American Veterinary Medical
Association 251, 566 - 579 (2017)

Baldini, E., Mann, A., Mallett, B.P.P, Arrell, C., Van
Mourik, F, Wolf, T., Mihailovic, D., Tallon, J.L.,
Bernhard, C., Lorenzana, J., Carbone, F.

Clocking the onset of bilayer coherence in a
high- Tc cuprate

Physical Review B 95, (2017)

Dorreen, M.M.R., Hylan,d M.M., Haverkamp,
R.G., Metson, J.B., Jassim, A, Welch B.J.,
Tabereaux, A.T.

Co-evolution of Carbon Oxides and Fluorides
During the Electrowinning of Aluminium with
Molten NaF-AlF3-CaF2-Al203 Electrolytes

Light Metals 2017, 533 - 539 (2017)

Gupta, P, Becker, H.-W., Williams, G.V.M.,
Hiibner, R., Heinig, K.-H., Markwitz, A.

Collision cascades enhanced hydrogen
redistribution in cobalt implanted hydrogenated
diamond-like carbon films

Nuclear Instruments and Methods in Physics
Research, Section B: Beam Interactions with
Materials and Atoms 394, 6 - 11 (2017)

Gordon, K.C., McAdam, C.J., Moratti, S.C., Shillito,
G.E., Simpson, J.

Conformational aspects of dibenzo-tetroxecin:
A structural, Raman spectroscopic and
computational study

Journal of Molecular Structure 1145, 321 - 328
(2017)

Farquhar, A.K,, Brooksby, P.A., Dryfe, RAW,
Downard, A J.

Controlled electrodeposition of gold
nanoparticles onto copper-supported few-layer
graphene in non-aqueous conditions

Electrochimica Acta 237, 54 - 60 (2017)

Ma, Y., Vashishtha, P,, Chen, K., Peach, E.L.,
Ohayon, D., Hodgkiss, ].M., Halpert, J.E.

Controlled Growth of CH3NH3PbI3 Using a
Dynamically Dispensed Spin-Coating Method:
Improving Efficiency with a Reproducible Pbl2
Blocking Layer

ChemSusChem 10, 2677 - 2684 (2017)

Lian, J., Mansel, B.W,, Ingham, B., Prabakar, S.,
Williams, M.A K.

Controlling chain flexibility in collagen
networks to produce hydrogels with distinct
properties

Soft Materials 15,145 - 152 (2017)

Breton, T., Downard, A.J.

Controlling Grafting from Aryldiazonium Salts:
A Review of Methods for the Preparation of
Monolayers

Australian Journal of Chemistry 70, 960 - 972
(2017)

Miller, KA., Huh, J., Unger, ].B., Richardson, J.L.,
Allen, M.W,, Peng, D.H., Cockburn, M.G.

Correlates of sun protection behaviors among
Hispanic children residing in a high UVR
environment

Photodermatology Photoimmunology and
Photomedicine 33,75 - 83 (2017)

Shahlori, R., Waterhouse, G.I.N., Darwish, T A.,
Nelson, A.R.J., McGillivray, D.J.

Counting crystal clusters-a neutron
reflectometry study of calcium phosphate nano-
cluster adsorption at the air-liquid Interface

CrystEngComm 19, 5716 - 5720 (2017)

Talantsev, E.E, Badcock, R.A., Mataira, R., Chong,
S.V.,, Bouloukakis, K., Hamilton, K., Long, N.J.

Critical current retention of potted and
unpotted REBCO Roebel cables under transverse
pressure and thermal cycling

Superconductor Science and Technology 30, (2017)

X.-B. Ding, D. P. Furkert and M. A. Brimble

Cyclization of Linear Tetrapeptides Containing
N-Methylated Amino Acids by using
1-Propanephosphonic Acid Anhydride

European Journal of Organic Chemistry 2017,149 -
158 (2017)

McKay, A.P, Shillito, G.E., Gordon, K.C.,
McMorran, D.A.

Cyclometallated platinum(II) and palladium(II)
complexes containing 1,5-diarylbiguanides:
Synthesis, characterisation and hydrogen bond-
directed assembly

CrystEngComm 19,7095 - 7111 (2017)
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Zhao, Y., Chang, C., Teng, E, Zhao, Y., Chen, G,,
Shi, R., Waterhouse, G.L.N., Huang, W., Zhang, T.

Defect-Engineered Ultrathin A-MnO2Nanosheet
Arrays as Bifunctional Electrodes for Efficient
Overall Water Splitting

Advanced Energy Materials 7,(2017)

Wang, Y., Tseng, L.-T., Murmu, P.P, Bao, N,
Kennedy, J., Ionesc, M., Ding, J., Suzuki, K., Li, S.,
Yi,J.

Defects engineering induced room temperature
ferromagnetism in transition metal doped MoS2

Materials and Design 121,77 - 84 (2017)

Garg, R., Elmas, S., Nann, T, Andersson, M.R.

Deposition Methods of Graphene as Electrode
Material for Organic Solar Cells

Advanced Energy Materials 7,(2017)

Kulkarni, R., Prasad, K., Lie, T.T., Badcock, R.A.,
Bumby, CW.,, Sung, H.-J.

Design improvisation for reduced harmonic
distortion in a flux pump-integrated HTS
generator

Energies 10, (2017)

Zong, E, Ancelet, L.R., Hermans, L.E, Galvosas, P.

Determining mean fractional anisotropy using
DDCOSY: preliminary results in biological
tissues

Magnetic Resonance in Chemistry §5, 498 - 507
(2017)

Xu, G., Aydemir, N,, Kilmartin, PA.,
Travas-Sejdic, J.

Direct laser scribed graphene/PVDF-HFP
composite electrodes with improved mechanical
water wear and their electrochemistry

Applied Materials Today 8,35 - 43 (2017)

Krismastuti, ES.H., Dewi, M.R., Prieto-Simon, B.,
Nann, T., Voelcker, N.H.

Disperse-and-Collect Approach for

the Type-Selective Detection of Matrix
Metalloproteinases in Porous Silicon Resonant
Microcavities

ACS Sensors 2,203 - 209 (2017)

Manna, T., Cooper, C,, Baylis, S., Shawkey, M.D.,
‘Waterhouse, G.I.N., Grim, T., Hauber, M.E.

Does the house sparrow Passer domesticus
represent a global model species for egg
rejection behavior?

Journal of Avian Biology 48,346 - 352 (2017)

Strover, L.T,, Hackett, A.J., Travas-Sejdic, J.,
Malmstrém, J.

Dopant macroinitiator for
electropolymerisation and functionalisation of
conducting polymer thin films

Polymer International 66,1941 - 1850 (2017)

Whitby, C.P, Scarborough, H., Ngothai, Y.

Drying oil-in-water Pickering emulsions to
make redispersible powders

Advanced Powder Technology 28,2940 - 2946
(2017)

McGrath, AJ., Yu, C, Fiedler, H., Butkus, J.,
Hodgkiss, ].M., Halpert, ].E.

Dual-Functional Optoelectronic and Magnetic
Pyrite/Iron Selenide Core/Shell Nanocrystals

Journal of Physical Chemistry C 121, 8220 - 8226
(2017)

Jiang, Z., Toyomoto, R., Amemiya, N., Bumby,
C.W,, Badcock, R.A,, Long, N.J.

Dynamic resistance measurements in a GdBCO-
coated conductor

IEEE Transactions on Applied Superconductivity 27,
(2017)

Jiang, Z., Toyomoto, R., Amemiya, N., Zhang, X.,
Bumby, CW.

Dynamic resistance of a high-Tc coated
conductor wire in a perpendicular magnetic
field at 77 K

Superconductor Science and Technology 30, (2017)

Strickland, N.M., Wimbush, S.C., Kluth, P, Mota-
Santiago, P, Ridgway, M.C., Kennedy, J.V.,
Long, N.J.

Effect of annealing high-dose heavy-ion
irradiated high-temperature superconductor
wires

Nuclear Instruments and Methods in Physics
Research, Section B: Beam Interactions with
Materials and Atoms 409, (2017)

Smialowska, A., Matia-Merino, L., Ingham, B.,
Carr,AJ.

Effect of calcium on the aggregation behaviour
of caseinates

Colloids and Surfaces A: Physicochemical and
Engineering Aspects 522,113 - 123 (2017)

Shi, R., Li, Z., Yu, H., Shang, L., Zhou, C,,
Waterhouse, G.LN,, Wu, L.-Z., Zhang, T.

Effect of Nitrogen Doping Level on the
Performance of N-Doped Carbon Quantum Dot/
TiO2 Composites for Photocatalytic Hydrogen
Evolution

ChemSusChem 10, 4650 - 4656 (2017)

Chan, Jay R.; Khalfioui, Mohamed Al; Vézian,
Stéphane; Trodahl, Joe; Damilano, Benjamin;
Natali, Franck

Effect of the growth temperature and nitrogen
precursor on the structural and electrical
transport properties of SmN thin films

MRS Advances 2,165 - 171 (2017)

Dahm, K.L., McGavin, P.N., Brown, LW.M.

Effects of Void Array Orientation on
Compressive Properties of Cellular Structures

Advanced Engineering Materials 19, (2017)

Peter Amalathas, A., Alkaisi, M.M.

Efficient light trapping nanopyramid structures
for solar cells patterned using UV nanoimprint
lithography

Materials Science in Semiconductor Processing 57,
54 -58 (2017)
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Qin, J., Chen, Y.-H., Ding, B., Blaikie, R.J., Qiu, M.

Efficient plasmonic gas sensing based on cavity-
coupled metallic nanoparticles

Journal of Physical Chemistry C 121, (2017)

Larsson, M., Yousefi, A, Elmas, S., Lindén, ].B.,
Nann, T., Nydén, M.

Electroactive polyhydroquinone coatings for
marine fouling prevention-A rejected dynamic
ph hypothesis and a deceiving artifact in
electrochemical antifouling testing

ACS Omega 2, 4751 - 5759 (2017)

Chong, S.V,, Islah-u-din, Tallon, J.L.

Electron-rich phenanthroline as organic linkers
in molybdenum oxide layered hybrid

Materials Letters 204,141 - 144 (2017)

Canever, N., Hughson, F, Macdonald, TJ.,
Nann, T.

Electrospinning of photocatalytic electrodes for
dye-sensitized solar cells

Journal of Visualized Experiments 2017, (2017)

Raymond, O., Henderson, W., Brothers, PJ.,
Plieger, P.G.

Electrospray-lonisation Mass-Spectrometric
(ESI-MS) Investigation of Beryllium Hydrolysis
in Acidic Solutions of Beryllium Sulfate

European Journal of Inorganic Chemistry 2017, 2691
-2699 (2017)

Matt R.A. Maji¢, Finnian Gray, Baptiste Auguié,
Eric C.Le Ru

Electrostatic limit of the T-matrix for
electromagnetic scattering: Exact results for
spheroidal particles

Journal of Quantitative Spectroscopy and Radiative
Transfer 200, 50 - 58 (2017)

Ounnunkad, K., Patten, H.V,, Velicky, M.,
Farquhar, A K, Brooksby, P.A., Downard, A.J.,
Dryfe, R.A.W.

Electrowetting on conductors: Anatomy of the
phenomenon

Faraday Discussions 199, 49 - 61 (2017)

Kaviyarasu, K., Maria Magdalane, C., Kanimozhi,
K., Kennedy, J., Siddhardha, B., Subba Reddy,

E., Rotte, N.K., Sharma, C.S., Thema, F.T,,
Letsholathebe, D., Mola, G.T., Maaza, M.

Elucidation of photocatalysis,
photoluminescence and antibacterial studies of
ZnO thin films by spin coating method

Journal of Photochemistry and Photobiology B:
Biology 173, 466 - 475 (2017)

Ashby, Mary; Riad, Sally; Davenport, Sally

Engaging With Paradox, Striving for
Sustainability: Relating to Public Science and
Commercial Research

Organization & Environment, (2017)

Herrmann, S., Aydemir, N., Nigele, E, Fantauzzi,
D., Jacob, T, Travas-Sejdic, J., Streb, C.

Enhanced Capacitive Energy Storage in
Polyoxometalate-Doped Polypyrrole

Advanced Functional Materials 27, (2017)

Puichaud, A.-H., Wimbush, S.C,, Knibbe, R.

Enhanced low-temperature critical current by
reduction of stacking faults in REBCO coated
conductors

Superconductor Science and Technology 30, (2017)

Thanigai Arul, K., Manikandan, E., Murmu, PP,
Kennedy, J., Henini, M.

Enhanced magnetic properties of polymer-
magnetic nanostructures synthesized by
ultrasonication

Journal of Alloys and Compounds 720,395 - 400
(2017)

Hashemi, A., De Decker, E, Orcheston-Findlay, L.,
Ali, M.A., Alkaisi, M.M., Nock, V.

Enhanced pattern resolution, swelling-
behaviour and biocompatibility of bioimprinted
casein microdevices

AIP Advances 7,(2017)

Khadka, R., Aydemir, N., Keskiila, A., Tamm, T,
Travas-Sejdic, J., Kiefer, R.

Enhancement of polypyrrole linear actuation
with poly(ethylene oxide)

Synthetic Metals 232,1 - 7 (2017)

Hussein, R., Braggio, A., Governale, M.

Entanglement-symmetry control in a quantum-
dot Cooper-pair splitter

Physica Status Solidi (B) Basic Research 254, (2017)

Bogomolny, E., Willmott, G.R., Beal, ].H.L.,
Arnold, W.M.

Enumeration of colloidal sub-micron particles
using tunable resistive pulse sensing

International Journal of Nanotechnology 14,38 - 46
(2017)

F.Natali, J. Trodahl, S. Vézian, A. Traverson, B.
Damilano, B. Ruck

Epitaxial GAN/SmN-based superlattices grown
by molecular beam epitaxy

MRS Advances 2,189 - 189 (2017)

Magdalane, C.M., Kaviyarasu, K., Vijaya, J.J.,
Siddhardha, B., Jeyaraj, B., Kennedy, J., Maaza, M.

Evaluation on the heterostructured CeO2/Y203
binary metal oxide nanocomposites for UV/
Vis light induced photocatalytic degradation
of Rhodamine - B dye for textile engineering
application

Journal of Alloys and Compounds 727,1324 - 1337
(2017)

Mackeen, C., Bridges, F, Kozina, M., Mehta, A.,
Reid, M.E,, Wells, J.-P.R., Barandiaran, Z.

Evidence That the Anomalous Emission from
CaF2:Yb2+ Is Not Described by the Impurity
Trapped Exciton Model

Journal of Physical Chemistry Letters 8, 3313 - 3316
(2017)
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Leveneur, J., Langlois, M., Kennedy; J.,
Metson, ].B.

Excess oxygen limited diffusion and
precipitation of iron in amorphous silicon
dioxide

Journal of Applied Physics 122, (2017)

Zheng, H.Y,, Plank, N.O.V.

Facile fabrication of carbon nanotube network
thin film transistors for device platforms

International Journal of Nanotechnology 14, 505 -
518 (2017)

Minnai, Chloé; Bellacicca, Andrea; Brown,
Simon A.; Milani, Paolo

Facile fabrication of complex networks of
memristive devices

Scientific Reports 7,7955 - 7955 (2017)

Alzeer, M.LM., MacKenzie, K.J.D., Keyzers, R.A.

Facile synthesis of new hierarchical
aluminosilicate inorganic polymer solid acids
and their catalytic performance in alkylation
reactions

Microporous and Mesoporous Materials 241,316 -
325 (2017)

Higham, K.W,, Governale, M., Jaffe, A.B.,
Ziilicke, U.

Fame and obsolescence: Disentangling growth
and aging dynamics of patent citations

Physical Review E 95, (2017)

Killeen, D.P., Watkins, O.C., Sansom, C.E.,
Andersen, D.H., Gordon, K.C,, Perry, N.B.

Fast Sampling, Analyses and Chemometrics for
Plant Breeding: Bitter Acids, Xanthohumol and
Terpenes in Lupulin Glands of Hops (Humulus
lupulus)

Phytochemical Analysis 28, 50 - 57 (2017)

Gupta, P, Williams, G., Markwitz, A.

Ferromagnetism in a diamond-like carbon film
after nickel implantation

International Journal of Nanotechnology 14,100 -
107 (2017)

Vashishtha, P,, Halpert, J.E.

Field-Driven Ion Migration and Color
Instability in Red-Emitting Mixed Halide
Perovskite Nanocrystal Light-Emitting Diodes

Chemistry of Materials 29, 5965 - 5973 (2017)

Peebles, B. A.; Gordon, K. C,; Smith, A. M,;
Smith, G.P.S.

First record of carotenoid pigments and
indications of unusual shell structure in chiton
valves

Journal of Molluscan Studies 83, 476 - 480 (2017)

Barnsley, Jonathan E.; Lomax, Bethany A.; McLay,
James R. W,; Larsen, Christopher B.; Lucas, Nigel
T.; Gordon, Keith C.

Flicking the Switch on Donor-Acceptor
Interactions in Hexaazatrinaphthalene Dyes: A
Spectroscopic and Computational Study

ChemPhotoChem 1, 432 - 441 (2017)

Agbenyegah, G.E.K., McIntosh, G.J., Hyland,
M.M.,, Metson, J.B.

Fluoride Capture Capacity of SGA: The Interplay
Between Particle and Pore Size Distributions

Light Metals 2017, 479 - 485 (2017)

Domigan, L.J., Ashmead, H., Dimartino, S.,
Malmstrém, J., Pearce, E.G., Blunt, M., Williams,
D.E, Gerrard, J.A.

Formation of supramolecular protein structures
on gold surfaces

Biointerphases 12, (2017)

Bumby, CW,, Phang, S., Pantoja, A.E., Jiang, Z.,
Storey, J.G., Sung, H.-J., Park, M., Badcock, R.A.

Frequency Dependent Behavior of a Dynamo-
Type HTS Flux Pump

IEEE Transactions on Applied Superconductivity 27,
(2017)

Garvey, M., Ecroyd, H., Ray, N.J., Gerrard, J.A.,
Carver, J.A.

Functional amyloid protection in the eye lens:
Retention of a-crystallin molecular chaperone
activity after modification into amyloid fibrils

Biomolecules, 7 (2017)

Hackett, A.J., Malmstrém, J., Travas-Sejdic, J.

Functionalization of conducting polymers for
biointerface applications

Progress in Polymer Science 70,18 - 33 (2017)

Kamato, D., Mitra, P, Davis, F,, Osman, N.,
Chaplin, R,, Cabot, PJ., Afroz, R., Thomas, W.,
Zheng, W., Kaur, H., Brimble, M., Little, PJ.

Gaq proteins: molecular pharmacology and
therapeutic potential

Cellular and Molecular Life Sciences 74,1379 - 1390
(2017)

X.-B. Ding, D. P. Furkert and M. A. Brimble

General Synthesis of the Nitropyrrolin Family
of Natural Products via Regioselective CO2-
Mediated Alkyne Hydration

Organic Letters 19, 5418 - 5421 (2017)

Liu, W.E,, Chesi, S., Webb, D., Ziilicke, U., Winkler,
R., Joynt, R., Culcer, D.

Generalized Stoner criterion and versatile spin
ordering in two-dimensional spin-orbit coupled
electron systems

Physical Review B 96, (2017)

Bourke, L., Blaikie, R.J.

Genetic algorithm optimization of grating
coupled near-field interference lithography
systems at extreme numerical apertures

Journal of Optics (United Kingdom) 19, (2017)
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Hyland, A.M., Makin, R.A., Durbin, S.M.,
Allen, M.W.

Giant improvement in the rectifying
performance of oxidized Schottky contacts to
ZnO

Journal of Applied Physics 121, (2017)

Quach, R, Furkert, D.P, Brimble, M.A.

Gold catalysis: synthesis of spiro, bridged, and
fused ketal natural products

Organic and Biomolecular Chemistry 15,3098 -
3104 (2017)

Lemon, C.M., Powers, D.C,, Brothers, PJ.,
Nocera, D.G.

Gold Corroles as Near-IR Phosphors for Oxygen
Sensing

Inorganic Chemistry §6,10991 - 10997 (2017)

Farrell, I.L., Hyndman, A.R., Reeves, R J.,
Williams, G.V.M., Granville, S.

Growth and characterisation of Ba2FeMoO6
thin films by pulsed laser deposition

Thin Solid Films 625, 24 - 28 (2017)

Phonsri, W.,, Macedo, D.S., Vignesh, K.R.,
Rajaraman, G., Davies, C.G., Jameson, G.N.L.,
Moubaraki, B., Ward, ].S., Kruger, PE., Chastanet,
G., Murray, K.S.

Halogen Substitution Effects on N20 Schiff
Base Ligands in Unprecedented Abrupt FelISpin
Crossover Complexes

Chemistry - A European Journal 23,7052 - 7065
(2017)

Bourke, L., Blaikie, R.J.

Herpin effective media resonant underlayers
and resonant overlayer designs for ultra-high
NA interference lithography

Journal of the Optical Society of America A: Optics
and Image Science, and Vision 34, 2243 - 2249
(2017)

Phonsri, W,, Macedo, D.S., Davies, C.G., Jameson,
G.N.L., Moubaraki, B., Murray, K.S.

Heteroleptic iron(III) Schiff base spin crossover
complexes: Halogen substitution, solvent loss
and crystallite size effects

Dalton Transactions 46,7020 - 7029 (2017)

Bradley, S.J., Kroon, R., Laufersky, G., Réding, M.,
Goreham, R.V,, Gschneidtner, T, Schroeder, K.,
Moth-Poulsen, K., Andersson, M., Nann, T.

Heterogeneity in the fluorescence of graphene
and graphene oxide quantum dots

Microchimica Acta 18 4, 871 - 878 (2017)

Khamlich, S., Abdullaeva, Z., Kennedy, J.V.,
Maaza, M.

High performance symmetric supercapacitor
based on zinc hydroxychloride nanosheets and
3D graphene-nickel foam composite

Applied Surface Science 405,329 - 336 (2017)

Haran, K.S., Kalsi, S., Arndt, T., Karmaker, H.,
Badcock, R., Buckley, B., Haugan, T., Izumi, M.,
Loder, D., Bray, ].W., Masson, P, Stautner, E.-W.

High power density superconducting rotating
machines - Development status and technology
roadmap

Superconductor Science and Technology 30, (2017)

Giffney, T,, Bejanin, E.,, Kurian, A.S.,
Travas-Sejdic, J., Aw, K.

Highly stretchable printed strain sensors using
multi-walled carbon nanotube/silicone rubber
composites

Sensors and Actuators, A: Physical 259, 44 - 49
(2017)

Malik, V., Pal, A, Pravaz, O., Crassous, ].J.,
Granville, S., Grobety, B., Hirt, A.M., Dietsch, H.,
Schurtenberger, P.

Hybrid magnetic iron oxide nanoparticles with
tunable field-directed self-assembly

Nanoscale 9,14405 - 14413 (2017)

Heinhold, R., Neiman, A., Kennedy, J.V.,
Markwitz, A., Reeves, R/J., Allen, M.W.

Hydrogen-related excitons and their excited-
state transitions in ZnO

Physical Review B 95, (2017)

McNicoll C,, Abu Bakar E, Golovko V.,
Kemmitt T.

Hydrothermal synthesis of mixed phase blue
titanium dioxide from oxalate stabilised sols

International Journal of Nanotechnology 14, 265 -
275 (2017)

Foster, G.M., Gao, H., Mackessy, G., Hyland, A.M.,
Allen, M.W.,, Wang, B., Look, D.C,, Brillson, L.J.

Impact of defect distribution on IrO<inf>x</inf>/
ZnO interface doping and Schottky barriers

Applied Physics Letters 111, (2017)

Badcock, R.A., Phang, S., Pantoja, A.E., Jiang, Z.,
Storey, J.G., Sung, H.-]., Park, M., Bumby, C.W.

Impact of Magnet Geometry on Output of a
Dynamo-Type HTS Flux Pump

IEEE Transactions on Applied Superconductivity 27,
(2017)

Li, Y, Ng, G.L, Arulkumaran, S., Liu, Z.H., Ranjan,
K.,Ang, K.S., Murmu, P.P,, Kennedy,J.

Improved planar device isolation in AlGaN/GaN
HEMTs on Si by ultra-heavyi131Xe+implantation

Physica Status Solidi (A) Applications and Materials
Science 214, (2017)

Shahlori, R., Waterhouse, G.LN., Nelson, A.R J.,
McGillivray, D.J.

In-situ ellipsometric study of calcium phosphate
biomineralisation on organic thin films

International Journal of Nanotechnology 14,375 -
384 (2017)

Kaviyarasu, K., Geetha, N., Kanimozhi, K., Maria

Magdalane, C, Sivaranjani, S., Ayeshamariam, A.,

Kennedy, J., Maaza, M.

In vitro cytotoxicity effect and antibacterial
performance of human lung epithelial cells
As49 activity of Zinc oxide doped TiO2
nanocrystals: Investigation of bio-medical
application by chemical method

Materials Science and Engineering C 74,325 - 333
(2017)
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Storey, J.G.

Incoherent superconductivity well above
Tc in high-Tc cuprates - Harmonizing the
spectroscopic and thermodynamic data

New Journal of Physics 19, (2017)

K. R. Lutteroth, P.W. R. Harris, T. H. Wright, H.
Kaur, K. Sparrow, S.-H. Yang, G.]J. S. Cooper and
M. A.Brimble

Incorporation of ‘Click’ Chemistry
Glycomimetics Dramatically Alters Triple-Helix
Stability in an Adiponectin Model Peptide

Organic and Biomolecular Chemistry 15, 5602 -
5608 (2017)

Ahmed, S., Ding, X., Bao, N., Bian, P, Zheng, R.,
Wang, Y., Murmu, P.P, Kennedy, J.V,, Liu, R,,
Fan, H., Suzuki, K., Ding, J., Yi, J.

Inducing High Coercivity in MoS2 Nanosheets
by Transition Element Doping

Chemistry of Materials 29, 9066 - 9074 (2017)

Kim, Y., Williams, M.A K., Luzio, G.A.,
Cameron, R.G.

Introduction and characterization of charged
functional domains into an esterified

pectic homogalacturonan by a citrus pectin
methylesterase and comparison of its modes of
action to other pectin methylesterase isozymes

Food Hydrocolloids 69, 422 - 431 (2017)

Krishnan, G., Al Qahtani, H.S., L, J., Yin, Y., Eom,
N., Golovko, V.B., Metha, G.E, Andersson, G.G.

Investigation of Ligand-Stabilized Gold Clusters
on Defect-Rich Titania

Journal of Physical Chemistry C 121,28007 - 28016
(2017)

Dimartino, S., Mather, A.V,, Nowell-Usticke, ].S.,
Fischer, B., Nock, V.

Investigation of the adhesive from Hormosira
banksii germlings and its performance over
different material surfaces and topographies

International Journal of Adhesion and Adhesives 75,
114 - 123 (2017)

Koster, B., Sondergaard, J., Nielsen, ].B.,
Christensen, K.B., Allen, M., Olsen, A., Bentzen, J.

Knowledge deficit, attitude and behavior
scales association to objective measures of sun
exposure and sunburn in a Danish population
based sample

Journal of Physics Condensed Matter 12, (2017)

Houben, K., Couet, S., Trekels, M., Menéndez,

E., Peissker, T, Seo, ].W.,, Hu, M.Y,, Zhao, J.Y., Alp,
E.E, Roelants, S., Partoens, B., Milosevi¢, M.V,
Peeters, EM., Bessas, D., Brown, S.A., Vantomme,
A, Temst, K., Van Bael, M.J.

Lattice dynamics in Sn nanoislands and cluster-
assembled films

Physical Review B 95, (2017)

Zhao, Y., Zhao, Y., Waterhouse, GL.N., Zheng, L.,
Cao, X., Teng, F,, Wu, L.-Z., Tung, C.-H., O’Hare, D.,
Zhang, T.

Layered-Double-Hydroxide Nanosheets as
Efficient Visible-Light-Driven Photocatalysts for
Dinitrogen Fixation

Advanced Materials 29, (2017)

Lowe, B.J., Smith, C.A., Fraser-Miller, S.J.,
Paterson, R.A., Daroux, F,, Ngarimu-Cameron, R.,
Ford, B., Gordon, K.C.

Light-ageing characteristics of Maori textiles:
Colour, strength and molecular change

Journal of Cultural Heritage 24, 60 - 68 (2017)

Sk, M.H., Abdullah, A.M., Ko, M., Ingham, B.,
Laycock, N., Arul, R., Williams, D.E.

Local supersaturation and the growth of
protective scales during CO2 corrosion of steel:
Effect of pH and solution flow

Corrosion Science 126, 26 - 36 (2017)

Talantsev, E.E, Crump, W.P, Storey, ].G.,
Tallon, J.L.

London penetration depth and thermal
fluctuations in the sulphur hydride 203 K
superconductor

Annalen der Physik 529, (2017)

Miskell, G., Salmond, J., Williams, D.E.

Low-cost sensors and crowd-sourced data:
Observations of siting impacts on a network of
air-quality instruments

Science of the Total Environment §75,1119 - 1129
(2017)

Williams, G.V.M,, Stephen, J.

Magnetothermopower in A2-xLaxFeMoOG(A =
Sr, Ba)

Advances in Condensed Matter Physics 2017, (2017)

Medini, K., West, B., Williams, D.E., Brimble,
M., Gerrard, J.A.

MALDI-imaging enables direct observation of
kinetic and thermodynamic products of mixed
peptide fiber assembly

Chemical Communications §3,1715 - 1718 (2017)

Hogue, R.W,, Lepper, C.P,, Jameson, G.B.,
Brooker, S.

Manipulating and quantifying spin states
in solution as a function of pressure and
temperature

Chemical Communications 54,172 - 175 (2017)

Kotulla, M., Ziilicke, U.

Manipulating topological-insulator properties
using quantum confinement

New Journal of Physics 19, (2017)
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Lin, Y, Zhao, F, Wu, Y., Chen, K., Xia, Y,, Li, G,,
Prasad, S.K.K,, Zhu, J., Huo, L., Bin, H., Zhang,
Z.-G.,Guo, X., Zhang, M., Sun, Y., Gao, F,, Wei, Z.,
Ma, W,, Wang, C., Hodgkiss, J., Bo, Z., Inganis, O.,
Li, Y, Zhan, X.

Mapping Polymer Donors toward High-
Efficiency Fullerene Free Organic Solar Cells

Advanced Materials 29, (2017)

Raudsepp, A., Williams, M.A K., Hall, S.B.

Mapping the restoring force of an optical trap
in three dimensions using a two laser dual-trap
approach

Journal of Modern Optics 64,1450 - 1456 (2017)

Watkin, Serena A. J.; Ryan, Timothy M.; Miller,
Antonia G.; M. Nock, Volker; Pearce, F. Grant;
Dobson, Renwick C.J.

Microfluidics for Small-Angle X-ray Scattering

X-ray Scattering, (2017)

Bryant, M.R., Burrows, A.D,, Kepert, CJ., Southon,
P.D., Qazvini, O.T,, Telfer, S.G., Richardson, C.

Mixed-Component Sulfone-Sulfoxide Tagged
Zinc IRMOFs: In Situ Ligand Oxidation, Carbon
Dioxide, and Water Sorption Studies

Crystal Growth and Design 17,2016 - 2023 (2017)

Murase, R., Abrahams, B.F,, D’Alessandro, D.M.,
Davies, C.G., Hudson, T.A., Jameson, G.N.L.,
Moubaraki, B., Murray, K.S., Robson, R.,

Sutton, A.L.

Mixed Valency in a 3D Semiconducting Iron-
Fluoranilate Coordination Polymer

Inorganic Chemistry §6, 9025 - 9035 (2017)

Chen, X., Chen, Y.-H., Qin, J., Zhao, D., Ding, B.,
Blaikie, R.J., Qiu, M.

Mode Modification of Plasmonic Gap
Resonances Induced by Strong Coupling with
Molecular Excitons

Nano Letters 17,3246 - 3251 (2017)

Ghanbari, M., Hadian, A.M., Nourbakhsh, A.A.,
MacKenzie, K.J.D.

Modeling and optimization of compressive
strength and bulk density of metakaolin-based
geopolymer using central composite design: A
numerical and experimental study

Ceramics International 43,324 - 335 (2017)

Liu, L., Zhou, T.-Y,, Telfer, S.G.

Modulating the performance of an asymmetric
organocatalyst by tuning its spatial environment
in a metal-organic framework

Journal of the American Chemical Society 139,13936
-13943 (2017)

Malmstrém, J., Hackett, A.J., Feisst, V., Travas-
Sejdic, J.

Modulation of cell adhesion to conductive
polymers

International Journal of Nanotechnology 14, 235 -
250 (2017)

Markwitz, A., Kennedy, J.

Molecular carbon nitride ion beams for
enhanced corrosion resistance of stainless steel

Nuclear Instruments and Methods in Physics
Research, Section B: Beam Interactions with
Materials and Atoms 409, 86 - 90 (2017)

Irani, A.H.,Owen, J.L., Mercadante, D.,
Williams, M.A K.

Molecular Dynamics Simulations [lluminate
the Role of Counterion Condensation

in the Electrophoretic Transport of
Homogalacturonans

Biomacromolecules 18, 505 - 516 (2017)

Hae Cho, Chloe A; Liang, Chao; Perera,
Janesha; Liu, Jie; Varnava, Kyriakos G.; Sarojini,
Vijayalekshmi; Cooney, Ralph P; McGillivray,
Duncan J.; Brimble, Margaret A.; Swift, Simon;
Jin, Jianyong

Molecular Weight and Charge Density Effects of
Guanidinylated Biodegradable Polycarbonates
on Antimicrobial Activity and Selectivity

Biomacromolecules, (2017)

Baek, P, Aydemir, N., An, Y., Chan, EEW.C,,
Sokolova, A., Nelson, A., Mata, ].P,, McGillivray,
D., Barker, D., Travas-Sejdic, J.

Molecularly Engineered Intrinsically Healable
and Stretchable Conducting Polymers

Chemistry of Materials 29, 8850 - 8858 (2017)

Couture, P, Williams, G.V.M., Kennedy, J.,
Leveneur, J., Murmu, P.P, Chong, S.V,, Rubanov, S.

Multiferroic nanocrystalline BiFeO3and BiCrO3
thin films prepared by ion beam sputtering

International Journal of Nanotechnology 14, 56 - 65
(2017)

De Leon-Rodriguez, L.M., Hemar, Y., Mo, G.,
Mitra, A.K,, Cornish, J., Brimble, M.A.

Multifunctional thermoresponsive designer
peptide hydrogels

Acta Biomaterialia 47, 40 - 49 (2017)

Zou, Y., Yang, X., Lv,C, Liu, T, Xia, Y., Shang, L.,
Waterhouse, G.LN,, Yang, D., Zhang, T.

Multishelled Ni-Rich Li(NixCoyMnz)O2
Hollow Fibers with Low Cation Mixing as
High-Performance Cathode Materials for Li-lon
Batteries

Advanced Science 4,(2017)

Mallett, B.P.P,, Wang, C.N., Marsik, P, Sheveleva,
E., Yazdi-Rizi, M., Tallon, J.L., Adelmann, P., Wolf,
T., Bernhard, C.

Muon spin rotation and infrared spectroscopy
study of magnetism and superconductivity in
Ba1-x KxFe2As2

Physical Review B 95, (2017)
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Harjes, S., Jameson, G.B., Filichev, V.V,, Edwards,
PJ.B., Harjes, E.

NMR-based method of small changes reveals
how DNA mutator APOBEC3A interacts with its
single-stranded DNA substrate

Nucleic Acids Research 45, 5602 - 5613 (2017)

da Silva, K.S,, Pinto, PR., Fabre, N.T., Gomes, D.J.,
Thieme, K., Okuda, L.S., Iborra, R.T,, Freitas, V.G.,
Shimizu, M.H.M.,, Teodoro, W.R., Marie, S.K.,
Woods, T., Brimble, M.A., Pickford, R., Rye, K.-A.,
Okamoto, M., Catanozi, S., Correa-Giannela,
M.L., Machado, U.F, Passarelli, M.

N-acetylcysteine counteracts adipose tissue
macrophage infiltration and insulin resistance
elicited by advanced glycated albumin in
healthy rats

Frontiers in Physiology 8, (2017)

Shang, L., Liang, Y., Li, M., Waterhouse, G.LN.,,
Tang, P,, Ma, D., Wy, L.-Z., Tung, C.-H., Zhang, T.

“Naked” Magnetically Recyclable Mesoporous
Au-y-Fe203 Nanocrystal Clusters: A Highly
Integrated Catalyst System

Advanced Functional Materials 27, (2017)

Couture, P, Williams, G.V.M., Kennedy, J.,
Leveneur, J., Murmu, P.P,, Chong, S.V.,, Rubanov, S.

Nanocrystalline multiferroic BiFeO3 thin films
made by room temperature sputtering and
thermal annealing, and formation of an iron
oxide-induced exchange bias

Journal of Alloys and Compounds 695, 3061 - 3068
(2017)

Presley, K., Hwang, J., Cheong, S., Tilley, R.,
Collins, J., Viapiano, M., Lannutti, J.

Nanoscale upconversion for oxygen sensing
Materials science & amp; engineering. C,

Materials for biological applications 70,76 - 84
(2017)

Rundel, K., Maniam, S., Deshmukh, K., Gann,
E., Prasad, S.K.K., Hodgkiss, .M., Langford, S.J.,
McNeill, C.R.

Naphthalene diimide-based small molecule
acceptors for organic solar cells

Journal of Materials Chemistry A §,12266 - 12277
(2017)

Aydemir, N., Chan, E., Baek, P, Barker, D.,
Williams, D.E., Travas-Sejdic, J.

New immobilisation method for
oligonucleotides on electrodes enables highly-
sensitive, electrochemical label-free gene
sensing

Biosensors and Bioelectronics 97,128 - 135 (2017)

Mange, Y.J., Chandrasekaran, S., Hollingswort, N.,
Voelcke, N.H., Parkin, I.P, Nann, T.,
Macdonald, TJ.

{NigO4} cluster complex to enhance the
reductive photocurrent response on silicon
nanowire photocathodes

Nanomaterials 7,(2017)

Honey, S., Ahmad, I., Madhuku, M., Naseem, S.,
Maaza, M., Kennedy, J.V.

Nickel nanowires mesh fabricated by ion beam
irradiation-induced nanoscale welding for
transparent conducting electrodes

Materials Research Express 4,(2017)

Wang, Q., Shang, L., Shi, R., Zhang, X., Zhao, Y.,
Waterhouse, G.LN.,, Wy, L.-Z., Tung, C.-H.,
Zhang, T.

NiFe Layered Double Hydroxide Nanoparticles
on Co,N-Codoped Carbon Nanoframes as
Efficient Bifunctional Catalysts for Rechargeable
Zinc-Air Batteries

Advanced Energy Materials 7,(2017)

Huff, G.S., Gallaher, ].K., Hodgkiss, J.M.,
Gordon, K.C.

No single DFT method can predict Raman cross-
sections, frequencies and electronic absorption
maxima of oligothiophenes

Synthetic Metals 231,1 - 6 (2017)

Patil, K.M., Telfer, S.G., Moratti, S.C., Qazvini,
O.T,, Hanton, L.R.

Non-interpenetrated Cu-based MOF constructed
from a rediscovered tetrahedral ligand

CrystEngComm 19,7236 - 7243 (2017)

Kueh, ].T.B., Stanley, N.J., Hewitt, R.J., Woods,
L.M,, Larsen, L., Harrison, ].C,, Rennison, D.,
Brimble, M.A., Sammut, I.A., Larsen, D.S.

Norborn-2-en-7-ones as physiologically-
triggered carbon monoxide-releasing prodrugs

Chemical Science 8, 5454 - 5459 (2017)

Rogers, ].J., MacKenzie, K.J.D., Trompetter, W.J.,
Rees, G., Hanna, J.V.

Novel photoluminescent materials based
on gallium silicate inorganic polymer hosts
activated with Sm3 +or Eu3 +

Journal of Non-Crystalline Solids 460,98 - 105
(2017)

Ludbrook, B.M., Dubuis, G., Puichaud, A.-H.,
Ruck, B.J., Granville, S.

Nucleation and annihilation of skyrmions in
Mn2CoAl observed through the topological Hall
effect

Scientific Reports 7, (2017)

Kim, TY,, Digal, L., Gardiner, M.G., Lucas, N.T.,
Crowley, ].D.

Octahedral [Pd6L8]12+ Metallosupramolecular
Cages: Synthesis, Structures and Guest-
Encapsulation Studies

Chemistry - A European Journal 23,15089 - 15097
(2017)

Talantsev, E.E, Crump, W.P, Island, J.O., Xing, Y.,
Sun, Y., Wang, J., Tallon, J.L.

On the origin of critical temperature
enhancement in atomically thin
superconductors

2D Materials 4,(2017)
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Fostner, S., Nande, A., Smith, A., Martinez
Gazoni, R, Grigg, J., Temst, K., Van Bael, M.].,
Brown, S.A.

Percolating transport in superconducting
nanoparticle films

Journal of Applied Physics 122, (2017)

Amalathas, A.P, Alkaisi, M.M.

Periodic upright nanopyramid fabricated by
ultraviolet curable nanoimprint lithography for
thin film solar cells

International Journal of Nanotechnology 14,3 - 14
(2017)

Ludbrook, B.M.,, Ruck, B.J., Granville, S.

Perpendicular magnetic anisotropy in
Co2MnGa and its anomalous Hall effect

Applied Physics Letters 110, (2017)

Lenji, R.K,, Nourbakhsh, A.A., Nourbakhsh, N.,
Nourbakhsh, M., Mackenzie, K.J.D.

Phase formation, microstructure and

setting time of MCM-48 mesoporous silica
nanocomposites with hydroxyapatite for dental
applications: Effect of the Ca/P ratio

Ceramics International 43,12857 - 12862 (2017)

Hertel, S.A., Galvosas, P.

Phase incremented echo train acquisition
applied to magnetic resonance pore imaging

Journal of Magnetic Resonance 275, 90 - 97 (2017)

Kaviyarasu, K., Kotsedi, L., Simo, A., Fuku, X.,
Mola, G.T, Kennedy, J., Maaza, M.

Photocatalytic activity of ZrO2doped lead
dioxide nanocomposites: Investigation of
structural and optical microscopy of RhB
organic dye

Applied Surface Science 421, 234 - 239 (2017)

Whitby, R., Ben-Tal, Y., MacMillan, R, Janssens, S.,
Raymond, S., Clarke, D, Jin, J., Kay, A.,
Simpson, M.C.

Photoinitiators for two-photon polymerisation:
effect of branching and viscosity on
polymerisation thresholds

RSC Advances 7,13232 - 13239 (2017)

Willmott, G. R., Hammerschmidt, L.,
Grimson, M,, et al

Physics at the Interface’ in Auckland

AAPPS Bulletin 27, 8 - 14 (2017)

Elmas, S., Beelders, W,, Bradley, S.J., Kroon, R.,
Laufersky, G., Andersson, M., Nann, T.

Platinum Terpyridine Metallopolymer Electrode
as Cost-Effective Replacement for Bulk Platinum
Catalysts in Oxygen Reduction Reaction and
Hydrogen Evolution Reaction

ACS Sustainable Chemistry and Engineering s,
10206 -10214 (2017)

Uppalapati, D., Boyd, B., Travas-Sejdic, J.,
Svirskis, D.

Porous conducting polymer prepared through
liquid crystal template for drug delivery

International Journal of Nanotechnology 14, 422 -
431 (2017)

Gupta, P,, Williams, G.V.M,, Vajandar, S.,
Osipowicz, T., Becker, H-W., Heining, K.-H.,
Hiibner, R., Leveneur, J., Kennedy, J., Markwitz, A.

Positioning of cobalt atoms in amorphous
carbon films by pre-selecting the hydrogen
concentration

Nuclear Instruments and Methods in Physics
Research, Section B: Beam Interactions with
Materials and Atoms 409,116 - 120 (2017)

Tian, N, Zhang, Y., Li, X,, Xiao, K., Du, X., Dong, E,
Waterhouse, G.LN., Zhang, T., Huang, H.

Precursor-reforming protocol to 3D mesoporous
g-C3>N>4 established by ultrathin self-doped
nanosheets for superior hydrogen evolution

Nano Energy 38,72 - 81 (2017)

Barron, H., Opletal, G, Tilley, R., Barnard, A.S.

Predicting the role of seed morphology in the
evolution of anisotropic nanocatalysts

Nanoscale 82,60 - 73 (2017)

Walker, G., Rémann, P, Poller, B., Lébmann, K.,
Grohganz, H., Rooney, ].S., Huff, G.S., Smith,
G.PS., Rades, T., Gordon, K.C., Strachan, CJ.,
Fraser-Miller, S.J.

Probing Pharmaceutical Mixtures during
Milling: The Potency of Low-Frequency Raman
Spectroscopy in Identifying Disorder

Molecular Pharmaceutics 14, 4675 - 4684 (2017)

Sambale, S., Williams, G.V.M,, Chong, S.V.

Probing the spin-glass and magnetoresistance in
FeSr2Y1.7Ceo.3Cu2010-3

International Journal of Nanotechnology 14,367 -
374 (2017)

Feltham, H.L.C., Dumas, C., Mannini, M., Otero,
E., Sainctavit, P, Sessoli, R., Meledandri, CJ.,
Brooker, S.

Proof of Principle: Immobilisation of Robust
CulI3TbIII-Macrocycles on Small, Suitably Pre-
functionalised Gold Nanoparticles

Chemistry - A European Journal 23, 2517 - 2521
(2017)

Feltham, H.L.C., Dumas, C., Mannini, M., Otero,
E., Sainctavit, P, Sessoli, R., Meledandri, CJ.,
Brooker, S.

Proof of Principle: Immobilisation of Robust
CulI3TbIII-Macrocycles on Small, Suitably Pre-
functionalised Gold Nanoparticles

Chemistry - A European Journal 23,2480 - 2480
(2017)

Temuujin, ]., Minjigmaa, A., Bayarzul, U,,
Kim, D.S,, Lee, S.-H., Lee, H.J., Ruescher, C.H.,
MacKenzie, K.J.D.

Properties of geopolymer binders prepared from
milled pond ash

Materiales de Construccion 67, (2017)

Cheng, X., McVey, B.EP, Robinson, A.B., Longatte,
G.,O’Mara, PB,, Tan, V.T.G., Thordarson, P, Tilley,
R.D., Gaus, K., Justin Gooding, J.

Protease sensing using nontoxic silicon
quantum dots

Journal of Biomedical Optics 22, (2017)
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Alexander, S.R., Lim, D., Amso, Z., Brimble, M.A.,
Fairbanks, A.J.

Protecting group free synthesis of glycosyl thiols
from reducing sugars in water; application to the
production of N-glycan glycoconjugates

Organic and Biomolecular Chemistry 15, 2152 - 2156
(2017)

Xu, A.Y., Melton, L.D., Williams, M.A.K.,
McGillivray, D.J.

Protein and polysaccharide conjugates as
emerging scaffolds for drug delivery systems

International Journal of Nanotechnology 14, 470 -
480 (2017)

Naysmith, B.J., Hume, PA,, Sperry, J.,
Brimble, M.A.

Pyranonaphthoquinones-isolation, biology and
synthesis: An update

Natural Product Reports 34, 25 - 61 (2017)

Hsu, C.-W.,, Longhi, E., Sinn, S., Hawes, C.S., Young,
D.C,, Kruger, PE., Cola, L.

Pyrazolo[4,3-h]quinoline Ligand-
Based Iridium(III) Complexes for
Electrochemiluminescence

Chemistry - An Asian Journal 12,1649 - 1658 (2017)

Nande, A, Fostner, S., Grigg, J., Smith, A., Temst,
K., Bael, M.].V,, Brown, S.A.

Quantum fluctuations in percolating
superconductors: An evolution with effective
dimensionality

Nanotechnology 28, (2017)

Smith, G.PS., Holroyd, S.E., Reid, D.CW.,,
Gordon, K.C.

Raman imaging processed cheese and its
components

Journal of Raman Spectroscopy 48,374 - 383 (2017)

Smith, G.PS., McLaughlin, A.W,, Clarkson, A.N.,
Gordon, K.C,, Walker, G.E.

Raman microscopic imaging of electrospun
fibers made from a polycaprolactone and
polyethylene oxide blend

Vibrational Spectroscopy 92, 27 - 34 (2017)

Martin, ].W,, Nieuwoudt, M.K,, Vargas, M.].T,
Bodley, O.L.C,, Yohendiran, T.S., Oosterbeek, R.N.,
Williams, D.E., Simpson, M.C.

Raman on a disc: High-quality Raman
spectroscopy in an open channel on a
centrifugal microfluidic disc

Analyst 142,1682 -1688 (2017)

Killeen, D.P, Marshall, S.N., Burgess, E.J., Gordon,
K.C,, Perry, N.B.

Raman Spectroscopy of Fish Oil Capsules:
Polyunsaturated Fatty Acid Quantitation Plus
Detection of Ethyl Esters and Oxidation

Journal of Agricultural and Food Chemistry 65,3551
-3558 (2017)

Lin, H., Wang, J., Luo, Q., Peng, H., Luo, C,, Qi, R,
Huang, R., Travas-Sejdic, J., Duan, C.-G.

Rapid and highly efficient chemical exfoliation
of layered MoS2 and WS2

Journal of Alloys and Compounds 699, 222 - 229
(2017)

Burke-Govey, C.P, Castanet, U., Warring, H., Nau,
A.,Ruck, BJ., Majimel, J., Plank, N.O.V.

Realizing field-dependent conduction in ZnO
nanowires without annealing

Nanotechnology 28, (2017)

Wijayaratne, H., McIntosh, G., Hyland, M.,
Perander, L., Metson, J.B.

Relationships Between Smelter Grade Alumina
Characteristics and Strength Determined by
Nanoindentation and Ultrasound-Mediated
Particle Breakage

Metallurgical and Materials Transactions A:
Physical Metallurgy and Materials Science 48,3046
- 3059 (2017)

Miskell, Georgia; Salmond, Jennifer; Grange,
Stuart; Weissert, Lena; Henshaw, Geoff;
Williams, David

Reliable Long-Term Data from Low-Cost Gas
Sensor Networks in the Environment

Proceedings 1, 400 - 400 (2017)

Jamieson, M.L., Brant, N.Z., Brimble, M.A.,
Furkert, D.P.

Remarkable Influence of Cobalt Catalysis on
Epoxide Ring-Opening with Sulfoxonium Ylides

Synthesis (Germany) 49,3952 -3956 (2017)

Kumari, M., Ding, B., Blaikie, R.J.

Resonant absorption in dielectric thin films for
humidity sensing

International Journal of Nanotechnology 14,204 -
212 (2017)

Efthymiou, C,, Williams, M.A.K., McGrath, K.M.

Revealing the structure of high-water content
biopolymer networks: Diminishing freezing
artefacts in cryo-SEM images

Food Hydrocolloids 73, 203 - 212 (2017)

Garson, M.J., Hehre, W,, Pierens, G.K., Suciati,
Brimble, M.A.

Revision of the structure of acremine P from
a marine-derived strain of acremonium
persicinum

Molecules 22,(2017)

McVey, B.EP,, O’'Mara, P.B., McGrath, A ].,
Faramus, A., Yasarapudi, V.B., Goncales, V.R., Tan,
V.T.G., Schmidt, TW., Gooding, ].]., Tilley, R.D.

Role of Surface Capping Molecule Polarity on
the Optical Properties of Solution Synthesized
Germanium Nanocrystals

Langmuir 33, 8790 - 8798 (2017)

Gangotra, A., Willmott, G.R.

Scanning ion conductance microscopy mapping
of tunable nanopore membranes

Biomicrofluidics 11, (2017)

Nieuwoudt, M.K., Holroyd, S.E., McGoverin, C.M.,
Simpson, M.C., Williams, D.E.

Screening for adulterants in liquid milk using
a portable raman miniature spectrometer with
immersion probe

Applied Spectroscopy 71,308 -312 (2017)
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Turner, K.E., Smith, L], Tison, ].-L., Verbeke,
V., McGuinness, M., Ingham, M., Vennell, R.,
Trodahl, .

Sea ice growth rates from tide-driven visible
banding

Journal of Geophysical Research: Oceans 122, 4675 -
4684 (2017)

Shi, R.,Cao, Y., Bao, Y., Zhao, Y., Waterhouse,
G.LN,, Fang, Z., Wu, L.-Z., Tung, C.-H.,Yin, Y,,
Zhang, T.

Self-Assembled Au/CdSe Nanocrystal Clusters
for Plasmon-Mediated Photocatalytic Hydrogen
Evolution

Advanced Materials 29, (2017)

Hogue, R-W,, Dhers, S., Hellyer, R M., Luo, J.,

Hanan, G.S,, Larsen, D.S., Garden, A.L., Brooker, S.

Self-Assembly of Cyclohelicate [M3L3] Triangles
Over [M4L4] Squares, Despite Near-Linear Bis-
terdentate L and Octahedral M

Chemistry - A European Journal 23,14193 - 14199
(2017)

Gupta, P, Williams, G.V.M,, Hiibner, R., Vajandar,
S., Osipowicz, T., Heinig, K.-H., Becker, H.-W.,
Markwitz, A.

Self-assembly of magnetic nanoclusters in
diamond-like carbon by diffusion processes
enhanced by collision cascades

Applied Physics Letters 110, (2017)

Van Den Kerkhof, L.C., Allan, K.M., McGrath,
K.M,, Spencer, J.L., Hodgkiss, ].M.

Sidechain engineering in anthracene
derivatives: Towards photofunctional liquid
crystals

International Journal of Nanotechnology 14, 432 -
445 (2017)

Storey, J.G.

Simultaneous drop in mean free path and
carrier density at the pseudogap onset in high-
Tc cuprates

Superconductor Science and Technology 30, (2017)

Kowalczyk, PJ., Mahapatra, O., Le Ster, M., Brown,
S.A., Bian, G., Wang, X., Chiang, T.-C.

Single atomic layer allotrope of bismuth with
rectangular symmetry

Physical Review B 96, (2017)

McGrath, A.J.,, Cheong, S., Henning, A.M.,
Gooding, J.J., Tilley, R.D.

Size and shape evolution of highly magnetic
iron nanoparticles from successive growth
reactions

Chemical Communications §3,11548 - 11551 (2017)

A.Siow, K.-Y. Hung, P. W. R. Harris and M. A.
Brimble

Solid-Phase Synthesis of the Peptaibol
Alamethicin U-22324 Using a Double-Linker
Strategy

European Journal of Organic Chemistry, 350 - 354
(2017)

Rodriguez-Jiménez, S., Brooker, S.

Solid Versus Solution Spin Crossover and the
Importance of the Fe-N - (X) Angle

Inorganic Chemistry §6,13697 - 13708 (2017)

McVey, B.EP, Prabakar, S., Gooding, J.J., Tilley,
R.D.

Solution Synthesis, Surface Passivation,
Optical Properties, Biomedical Applications,
and Cytotoxicity of Silicon and Germanium
Nanocrystals

ChemPlusChem 82, 60 - 73 (2017)

Phonsri, W,, Harding, P, Liu, L., Telfer, S.G.,
Murray, K.S., Moubaraki, B., Ross, T.M., Jameson,
G.N.L, Harding, D.J.

Solvent modified spin crossover in an iron(III)
complex: Phase changes and an exceptionally
wide hysteresis

Chemical Science 8,3949 - 3959 (2017)

Boamponsem, L.K,, de Freitas, C.R., Williams, D.

Source apportionment of air pollutants in the
Greater Auckland Region of New Zealand using
receptor models and elemental levels in the
lichen, Parmotrema reticulatum

Atmospheric Pollution Research 8,101 - 113 (2017)

Majié, M.R.A., Auguié, B., Le Ru, E.C.

Spheroidal harmonic expansions for the
solution of Laplace’s equation for a point source
near a sphere

Physical Review E 95, (2017)

Feltham, H.L.C,, Barltrop, A.S., Brooker, S.

Spin crossover in iron(II) complexes of
3,4,5-tri-substituted-1,2,4-triazole (Rdpt), 3,5-di-
substituted-1,2,4-triazolate (dpt-), and related
ligands

Coordination Chemistry Reviews 344, 26 - 53 (2017)

‘Waterhouse, G.I.N., Sun-Waterhouse, D., Su, G,,
Zhao, H., Zhao, M.

Spray-Drying of Antioxidant-Rich Blueberry
Waste Extracts; Interplay Between Waste
Pretreatments and Spray-Drying Process

Food and Bioprocess Technology 10,1074 - 1092
(2017)

Gilja, V., Novakovi¢, K., Travas-Sejdic, J., Hrnjak-
Murgié, Z., Rokovié, M.K., Zic, M.

Stability and synergistic effect of polyaniline/
TiOz2 photocatalysts in degradation of Azo dye
in wastewater

Nanomaterials 7, (2017)

McGrath, A.J., Dolan, C,, Cheong, S., Herman,
D.AJ., Naysmith, B., Zong, F, Galvosas, P,
Farrand, K.J., Hermans, I.E, Brimble, M.,
Williams, D.E,, Jin, J., Tilley, R.D.

Stability of polyelectrolyte-coated iron
nanoparticles for T2-weighted magnetic
resonance imaging

Journal of Magnetism and Magnetic Materials 439,
251 - 258 (2017)
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M. Pantin, J. G. Hubert, T. S6hnel, M. A. Brimble
and D. P. Furkert

Stereochemical Characterisation of Polyketide
Stereotriads Synthesized via Hydrogen Mediated
Asymmetric syn-Crotylation

Journal of Organic Chemistry 82,11225 - 11229
(2017)

Kaviyarasu, K., Murmu, PP, Kennedy, J., Thema,
ET, Letsholathebe, D., Kotsedi, L., Maaza, M.

Structural, optical and magnetic investigation of
Gd implanted CeO2 nanocrystals

Nuclear Instruments and Methods in Physics
Research, Section B: Beam Interactions with
Materials and Atoms 409,147 - 152 (2017)

Hung, K.-Y., Harris, PW.R,, Desai, A., Marshall,
J.E, Brimble, M.A.

Structure-activity relationship study of the
tumour-targeting peptide A20FMDV2 via
modification of Lys16, Leu13, and N- and/or
C-terminal functionality

European Journal of Medicinal Chemistry 136,154
-164 (2017)

Xu, A.Y,, Melton, L.D., Ryan, T.M., Mata, ].P,
Jameson, G.B., Rekas, A., Williams, M.A K.,
McGillivray, D.J.

Sugar-coated proteins: the importance of degree
of polymerisation of oligo-galacturonic acid on
protein binding and aggregation

International Journal of Nanotechnology 13,2698 -
2707 (2017)

Scragg, RK.R,, Stewart, A.W., McKenzie, R.L.,
Reeder, AL, Liley, J.B., Allen, M.W.

Sun exposure and 25-hydroxyvitamin D 3
levels in a community sample: Quantifying the
association with electronic dosimeters

Journal of Exposure Science and Environmental
Epidemiology 27, 471 - 477 (2017)

Gilmour, J.T.A., Hammerschmidt, L., Schacht, J.,
Gaston, N.

Superatomic states in nickel clusters: Revising
the prospects for transition metal based
superatoms

Journal of Chemical Physics 147, (2017)

Akers, PW,, Hoai Le, N.C,, Nelson, A.R .,
McKenna, M., O’Mahony, C., McGillivray, D.J.,
Gubala, V., Williams, D.E.

Surface engineering of
poly(methylmethacrylate): Effects on
fluorescence immunoassay

Biointerphases 12, (2017)

Lord, A.M,, Evans, J.E., Barnett, CJ., Allen, M.W,,
Barron, A.R., Wilks, S.P.

Surface sensitivity of four-probe STM resistivity
measurements of bulk ZnO correlated to XPS

Journal of Physics Condensed Matter 29, (2017)

Phonsri, W,, Davies, C.G., Jameson, G.N.L.,
Moubaraki, B., Ward, ].S., Kruger, PE., Chastanet,
G., Murray, K.S.

Symmetry breaking above room temperature in
an Fe(II) spin crossover complex with an N4O2
donor set

Chemical Communications §3,1374 - 1377 (2017)

C.E.Schumacher, P. W. R. Harris, X.-B. Ding, B.
Krause, T. H. Wright, G. M. Cook, D. P. Furkert and
M.A.Brimble

Synthesis and Biological Evaluation of Novel
Teixobactin Analogues

Organic and Biomolecular Chemistry 15, 8755 -
8760 (2017)

Kennedy, J., Fang, F, Futter, ., Leveneur,
J., Murmu, PP, Panin, G.N,, Kang, TW,,
Manikandan, E.

Synthesis and enhanced field emission of zinc
oxide incorporated carbon nanotubes

Diamond and Related Materials 71,79 - 84 (2017)

Andrea N. D. Kolb and James H. Johnston

Synthesis and Functionalisation of Stable
‘Naked’ Gold Nanoparticles

International Journal Nanotechnology 14 (1-6),179
-190 (2017)

Kavianinia, I, Yang, S.-H., Kaur, H., Harris, PW.R,,
Dobson, R.CJ., Fairbanks, A J., Brimble, M.A.

Synthesis and incorporation of an advanced
lipid peroxidation end-product building block
into collagen mimetic peptides

Chemical Communications §3, 8459 - 8462 (2017)

Mitchell, R., Wagner, K., Barnsley, J.E., van der
Salm, H., Gordon, K.C., Officer, D.L., Wagner, P.

Synthesis and Light-Harvesting Potential of
Cyanovinyl B-Substituted Porphyrins and Dyads

European Journal of Organic Chemistry 2017, 5750
- 5762 (2017)

Larsen, C.B., Barnsley, J.E., van der Salm, H.,
Fraser, M.G,, Lucas, N.T., Gordon, K.C.

Synthesis and Optical Properties of
Unsymmetrically Substituted Triarylamine
Hexaazatrinaphthalenes

European Journal of Organic Chemistry 2017, 2432
- 2440 (2017)

Waijarean, N., MacKenzie, K.J.D., Asavapisit, S.,
Piyaphanuwat, R., Jameson, G.N.L.

Synthesis and properties of geopolymers
based on water treatment residue and their
immobilization of some heavy metals

Journal of Materials Science §2,11370 - 11382 (2017)

Stubbing, L.A., Kavianinia, I., Brimble, M.A.

Synthesis of AHMOD-containing
aminolipopeptides, unique bioactive
peptaibiotics

Organic and Biomolecular Chemistry 15,3542 -
3549 (2017)

Sinyoung, S., Kunchariyakun, K., Asavapisit, S.,
MacKenzie, K.J.D.

Synthesis of belite cement from nano-silica
extracted from two rice husk ashes

Journal of Environmental Management 190, 53 - 60
(2017)

Smith, RJ., Nhu, D,, Clark, M.R,, Gai, S., Lucas,
N.T., Hawkins, B.C.

Synthesis of Chromones from
1,1-Diacylcyclopropanes: Toward the Synthesis
of Bromophycoic Acid e

Journal of Organic Chemistry 82,5317 - 5327 (2017)
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S.Zhang, L. M. De Leon Rodriguez, P. W. R. Harris
and M. A. Brimble

Synthesis of Enediamino Amino Acid Analogues
and Peptides

Asian Journal of Organic Chemistry 6,1180 - 1190
(2017)

Damavandi, M., Baek, P, Pilkington, L.L, Javed
Chaudhary, O., Burn, P, Travas-Sejdic, J., Barker,
D.

Synthesis of grafted poly(p-
phenyleneethynylene) via ARGET
ATRP: Towards nonaggregating and
photoluminescence materials

European Polymer Journal 89,263 - 271(2017)

Prakash, T., Williams, G., Kennedy, J.

Synthesis of magnetic nanoparticles by low-
energy dual ion implantation of iron and nickel
into silicon dioxide followed by electron beam
annealing

International Journal of Nanotechnology 14,348 -
355 (2017)

Rankin, G.M., Poulsen, S.-A., Brimble, M.A.

Synthesis of novel saccharin derivatives

Molecules 22,(2017)

Rioton, S., Pardo, D.G., Cossy, J., Brimble, M.A.

Synthesis of substituted a-trifluoromethyl
piperidinic derivatives

Molecules 22, (2017)

Poonthiyil, V., Golovko, V.B., Fairbanks, A.J.

Template-less and surfactant-free solvent-
driven direct synthesis of urchin-like gold
nanoparticles in anisole

International Journal of Nanotechnology 14,337 -
347 (2017)

Senanayake, P.S., Wells, ].-P.R., Reid, M.E, Hughes-
Currie, R.B., Berden, G., Reeves, R.J., Meijerink, A.

Temporal dynamics of the frequency non-
degenerate transient photoluminescence
enhancement observed following excitation
of inter-configurational f->d transitions in
CaF2:Yba+

Journal of Luminescence 192, 608 - 615 (2017)

Glasson, N,, Staines, M., Allpress, N., Pannu, M.,
Tanchon, ], Pardo, E., Badcock, R., Buckley, R.

Test Results and Conclusions from a 1 MVA
Superconducting Transformer Featuring 2G
HTS Roebel Cable

IEEE Transactions on Applied Superconductivity 27,
(2017)

MacKeen, C., Bridges, F, Seijo, L., Barandiaran, Z.,
Kozina, M., Mehta, A., Reid, M.E, Wells, ].-P.R.

The Complexity of the CaF2:Yb System: A Huge,
Reversible, X-ray-Induced Valence Reduction

Journal of Physical Chemistry C 121,28435 - 28442
(2017)

Williams, G.V.M,, Prakash, T., Kennedy, J.

The effect of fluence on the magnetic properties
of superparamagnetic iron-nickel nanoparticles
in SiO2 made by dual Ni and Fe low energy ion
implantation

Nuclear Instruments and Methods in Physics
Research, Section B: Beam Interactions with
Materials and Atoms 409,187 - 191 (2017)

Schuyt, J.J., Williams, G.V.M.

The effect of ionizing radiation on the optical
properties of NaMgF3(Mn): Observation of an
F-center Mn complex

Journal of Applied Physics 122, (2017)

Lepper, Christopher P; Williams, Martin AK;
Penny, David; Edwards, Patrick JB; Jameson,
Geoffrey Brind

The effects of pressure (0.1 - 200 MPa) and
pH on the hydrolysis of cytosine at 373 K:
implications for nucleotide stability around
deep-sea black smokers

ChemBioChem, (2017)

Butkus, J., Vashishtha, P, Chen, K., Gallaher, ].K.,
Prasad, S.K.K., Metin, D.Z., Laufersky, G., Gaston,
N., Halpert, J.E., Hodgkiss, ].M.

The Evolution of Quantum Confinement in
CsPbBr3 Perovskite Nanocrystals

Chemistry of Materials 29,3644 - 3652 (2017)

Burke-Govey, C.P, Plank, N.O.V.

The influence of polyethylenimine molecular
weight on hydrothermally-synthesised ZnO
nanowire morphology

International Journal of Nanotechnology 14, 47 - 55
(2017)

Strickland, N.M., Wimbush, S.C.

The magnetic-field dependence of critical
current: What we really need to know

IEEE Transactions on Applied Superconductivity 27,
(2017)

Talantsev, E.F, Strickland, N.M., Wimbush, S.C.,
Crump, W.P.

The onset of dissipation in high-temperature
superconductors: Self-field experiments

AIP Advances 7, (2017)

Sellier, M., Verdier, C., Nock, V.

The spontaneous motion of a slug of miscible
liquids in a capillary tube

International Journal of Nanotechnology 14, 530 -
539 (2017)

McIntosh, GJ., Metson, ].B., Hyland, M.M.

The surface chemistry of metallurgical aluminas

Surface and Interface Analysis 49,1351 - 1358 (2017)

Wrigglesworth, E.G., Johnston, J.H.

The use of dual reductants in gold nanoparticle
syntheses

RSC Advances 7, 45757 - 45762 (2017)
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Koster, B., Sondergaard, J., Nielsen, ].B., Allen, M.,
Olsen, A,, Bentzen, J.

The validated sun exposure questionnaire:
association of objective and subjective measures
of sun exposure in a Danish population-based
sample

British Journal of Dermatology 176, 446 - 456
(2017)

Hyland, A.M., Reeves, R.J., Makin, R.A., Durbin,
S.M., Allen, M.W.

Thermal stability of oxidized noble metal
Schottky contacts to ZnO

Materials Science in Semiconductor Processing 69,
9-12(2017)

Talantsev, E., Crump, W.P,, Tallon, J.L.

Thermodynamic Parameters of Single- or Multi-
Band Superconductors Derived from Self-Field
Critical Currents

Annalen der Physik 529, (2017)

Chan, E.-W.C, Baek, P,, De La Rosa, V.R., Barker, D.,
Hoogenboom, R., Travas-Sejdic, J.

Thermoresponsive laterally-branched
polythiophene phenylene derivative as water-
soluble temperature sensor

Polymer Chemistry 8, 4352 - 4358 (2017)

Baldhoff, T; Nock, V.; Marshall, A. T.

Through-Mask Electrochemical
Micromachining of Aluminum in Phosphoric
Acid

Journal of The Electrochemical Society 164, E194 -
E202 (2017)

Stafford, B.H., Sieger, M., Ottolinger, R., Meledin,
A, Strickland, N.M., Wimbush, S.C., Van
Tendeloo, G., Hiihne, R., Schultz, L.

Tilted BaHfO3 nanorod artificial pinning
centres in REBCO films on inclined substrate
deposited-MgO coated conductor templates

Superconductor Science and Technology 30, (2017)

Wang, X., Xu, C,, Hu, H., Wang, P, Bian, G., Tan,
W., Brown, S.A., Chiang, T.-C.

Topological phase stability and transformation
of bismuthene

EPL119,(2017)

Wang, X., Bian, G., Xu, C., Wang, P, Hu, H., Zhou,
W., Brown, S.A., Chiang, T.-C.

Topological phases in double layers of
bismuthene and antimonene

Nanotechnology 28, (2017)

Wood, ].M., Furkert, D.P,, Brimble, M.A.

Total Synthesis and Stereochemical
Revision of the 2-Formylpyrrole Alkaloid
Hemerocallisamine i

Journal of Natural Products 80,1926 -1929 (2017)

Lamb, R.A., Aberle, N.S., Lucas, N.T, Lessene, G.,
Hawkins, B.C.

Total Synthesis of (-)-Spiroleucettadine

Angewandte Chemie - International Edition §6,
14663 - 14666 (2017)

Ambroz, F, Macdonald, TJ., Nann, T.

Trends in Aluminium-Based Intercalation
Batteries

Advanced Energy Materials 7, (2017)

Brothers, PJ.

Tripping the light fantastic: Organoboron
compounds

Elements 13, 255 - 260 (2017)

Weatherall, E., Loho, T, Dickinson, M., Colby,
A.H., Grinstaff, M.W., Willmott, G.R.

Tunable resistive pulse sensing and
nanoindentation of pH-responsive expansile
nanoparticles

International Journal of Nanotechnology 14, 446 -
456 (2017)

Bennington, M.S., Feltham, H.L.C,, Buxton, Z.J.,
White, N.G., Brooker, S.

Tuneable reversible redox of cobalt(iii)
carbazole complexes

Dalton Transactions 46, 4696 - 4710 (2017)

Strover, L.T., McCulloch, B., Ho, V,, Segalman, R.,
Malmstrém, J., McGillivray, D.J., Travas-Sejdic, J.

Tuning the optoelectronic properties of P3EHT
block copolymers by surface modification

International Journal of Nanotechnology 14, 540 -
557 (2017)

Stiickler, T, Liu, C,, Liu, T,, Yu, H., Heimbach, F,,
Chen, ], Huy,]., Tu, S., Zhang, Y., Granville, S., W,
M, Liao, Z.-M., Yu, D., Zhao, W.

Ultrabroadband spin-wave propagation in
Co2(Mno.6Feo.4)Si thin films

Physical Review B 96, (2017)

Rahimi, M.A,, Moghaddam, A.G., Dykstra, C.,
Governale, M, Ziilicke, U.

Unconventional superconductivity from
magnetism in transition-metal dichalcogenides

Physical Review B 95, (2017)

De Leon-Rodriguez, L.M., Hemar, Y., Mitra, A.K,,
Brimble, M.A.

Understanding the metal mediated assembly
and hydrogel formation of a §-hairpin peptide

Biomaterials Science §,1993 - 1997 (2017)

Choi, H., Shirley, H.J., Hume, PA., Brimble, M.A.,
Furkert, D.P.

Unexpected Direct Synthesis of N-Vinyl
Amides through Vinyl Azide-Enolate [3+2]
Cycloaddition

Angewandte Chemie - International Edition 56,
7420 - 7424 (2017)

Talantsev, E.E, Crump, W.P, Tallon, J.L.

Universal scaling of the self-field critical current
in superconductors: From sub-nanometre to
millimetre size

Scientific Reports 7,2017)
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Fajardo, E.A,, Ziilicke, U., Winkler, R.

Universal spin dynamics in quantum wires

Physical Review B 96, (2017)

Higham, K.W,, Governale, M., Jaffe, A.B.,
Ziilicke, U.

Unraveling the dynamics of growth, aging and
inflation for citations to scientific articles from
specific research fields

Journal of Informetrics 11,1190 - 1200 (2017)

Weissert, L.E, Salmond, J.A., Miskell, G., Alavi-
Shoshtari, M., Grange, S.K., Henshaw, G.S.,
Williams, D.E.

Use of a dense monitoring network of low-cost
instruments to observe local changes in the
diurnal ozone cycles as marine air passes over a
geographically isolated urban centre

Science of the Total Environment §75, 67 - 78 (2017)

Merrilees, M.J., Falk, B.A., Zuo, N., Dickinson,
M.E., May, B.C.H., Wight, T.N.

Use of versican variant V3 and versican
antisense expression to engineer cultured
human skin containing increased content of
insoluble elastin

Journal of Tissue Engineering and Regenerative
Medicine 11,295 - 305 (2017)

Akers, PW,, Dingley, A J., Swift, S., Nelson, A.R J.,
Martin, J., McGillivray, D.J.

Using Neutron Reflectometry to Characterize
Antimicrobial Protein Surface Coatings

Journal of Physical Chemistry B 121, 5908 - 5916
(2017)

D’Alba, L., Torres, R., Waterhouse, G.LN., Eliason,
C., Hauber, M.E., Shawkey, M.D.

What does the eggshell cuticle do? A functional
comparison of avian eggshell cuticles

Physiological and Biochemical Zoology 90,588 -
599 (2017)

Hughes-Currie, R.B., Ivanovskikh, K.V., Wells,
J.-PR., Reid, M.E, Gordon, R.A,, Seijo, L.,
Barandiaran, Z.

X-ray Excitation Triggers Ytterbium Anomalous
Emission in CaF2:Yb but Not in SrF2:Yb

Journal of Physical Chemistry Letters 8,1175 - 1178
(2017)

Dang, G.T.,, Kawaharamura, T., Furuta, M., Allen,
MW.

Zinc tin oxide metal semiconductor field effect
transistors and their improvement under
negative bias (illumination) temperature stress

Applied Physics Letters 110, (2017)

CHAPTERS
AUTHORS

CHAPTER TITLE

BOOK TITLE

Wickberg, A., Mueller, ].B., Mange, Y.J., Nann, T.,
‘Wegener, M.

3D micro-printing of optical temperature probes

NATO Science for Peace and Security Series B:
Physics and Biophysics, 475 - 475 (2017)

Ian W M Brown

Advanced Ceramics Made in New Zealand

Scientific Sleuthing, 61 - 76 (2017)

Kittler, Wilfred; Obruchkov, Sergei; Hunter,
Mark; Galvosas, Petrik

Chapter 6: Real Time PGSE NMR Through
Direct Acquisition of Averaged Propagators in
the Time Domain Using Pulsed Second Order
Magnetic Fields

Diffusion NMR of Confined Systems, 194 - 225
(2017)

Jurkutat, M., Kohlrautz, J., Reichardt, S., Erb, A.,
Williams, G.V.M,, Haase, ].

NMR of cuprate superconductors: Recent
developments

Springer Series in Materials Science 255,77 - 97
(2017)

R. Kowalczyk, P.W. R. Harris, G. M. Williams, S.-H.

Yang and M. A. Brimble

Peptide Lipidation - A Synthetic Strategy to
Afford Peptide Based Therapeutics

Peptides and Peptide-based Biomaterials and their
Biomedical Applications. Advances in Experimental
Medicine and Biology 1030,185 - 227 (2017)

Daellenbach U.S., Davenport, S.J., Mann, D.

InTechnology-Based Nascent
Entrepreneurship - Implications for Economic
Policymaking

University Researchers as Nanscent Entrepreneurs:
Do They Fit the Stereotype? 203 - 221 (2017)

Sun-Waterhouse, D., Waterhouse, G.I.N,, Li, D., Li,
F, Guerra-Ramirez, D., Hernandez-Rodriguez, G.,
Ogawa, Y., Qiao, X., Espinosa-Solares, T.

Sustainable human wellness: Synergistic action
of antioxidants from natural plant-based
ingredients in everyday meals

Agricultural Research Updates 18, 57 - 139 (2017)

Buckley, R., Tallon,J.L.

The discovery and development of high
temperature superconductors

Scientific Sleuthing: Chemical Discoveries Made in
New Zealand, (2017)

Kho, J.L.H., Airey, M., Simpson, M.C.

The future of organic solar energy harvesting
complexes

Solar Energy and Solar Panels: Systems, Performance
and Recent Developments, 165 - 195 (2017)

Into the Metrics

98



MacDiarmid Institute

CONFERENCE PAPERS
AUTHORS

Annual Report

2017

PAPER TITLE

TITLE OF PROCEEDINGS

Johnston, J.H., Borrmann, T.

A novel composite nanostructured calcium silicate

- Calcium carbonate material produced from
geothermal water and its environmental remediation
and industry applications

Advanced Materials - TechConnect Briefs 2017

Wrigglesworth, E.G., Johnston, J.H.

A novel demonstration of the dichroic effect exhibited
by gold nanoparticles and their incorporation into
polymer materials

Advanced Materials - TechConnect Briefs 2017

Cook, M ], Johnston, J.H., Leveneur, J.

Anisotropic wetting behaviour of modified 3D
printed micro-structured polymer surfaces for water
harvesting

Advanced Materials - TechConnect Briefs 2017

M. Nusheh, A-H. Puichaud, CW. Bumby

Characterisation of solid residue from leaching New
Zealand ironsand

Proceedings of the 56th Annual Conference of
Metallurgists (COM2017), Vancouver

Cheng, X., McVey, B.EP, Robinson, A.B., Longatte,
G.,O’Mara, P.B,, Tan, V.T.G., Thordarson, P, Tilley,
R.D,, Gaus, K., Gooding, J.J.

Colloidal silicon quantum dots: From preparation
to the modification of self-assembled monolayers for
bioimaging and sensing applications

Progress in Biomedical Optics and Imaging -
Proceedings of SPIE

Ward, T, Arul, R., Oosterbeek, R.N., Breukers,
R.D., Simpson, M.C.

Enhancement of laser machining resolution using
the two photon absorption effect

Proceedings of SPIE - The International Society
for Optical Engineering

Daellenbach U.S., Davenport, S.J. ,Woodfield. P.

Exploring Product innovation on New Zealand
firms: A Path Model approach

ISPIM Innovation Summit, Melbourne Australia

Wang, Y., Zheng, H., Graham, E.S., Plank,N.O.V.,
Unsworth, C.P.

Extracellular recording of human NTera2 neurons
with gold microelectrodes in an SU-8 trench

International IEEE/EMBS Conference on Neural
Engineering, NER

Brodie, G.W.J., Kang, H., Macmillan, EJ,, Jin, J.,
Simpson, M.C.

Functionalised polyurethane for efficient laser
micromachining

Proceedings of SPIE - The International Society
for Optical Engineering

Hayward, M., Johnston, J., Dougherty, T., De Silva,
K.

Functionalised silicon nitride fibres as reinforcement
in epoxy polymer composites with enhanced
mechanical properties

Advanced Materials - TechConnect Briefs 2017

Kaviyarasu, K., Manikandan, E., Kennedy, J.,
Ladchumananandasiivam, R., Gomes, U.U.,
Maaza, M., Mola, G.T.

Improved, photon conversion efficiency of
(SnO2) doped cesium oxide (Cs) nanofibers for
photocatalytic application under solar irradiation

Springer Proceedings in Physics

Ziilicke, U., WinKkler, R.

Longitudinal magnetoconductivity and
magnetodielectric effect in bilayer graphene

Journal of Physics: Conference Series

Johari, S., Nock, V., Alkaisi, M.M., Wang, W.

Microvalve-based microfluidic device for C. elegans
manipulation

AIP Conference Proceedings

Kennedy, J., Elliman, R., Mccallum, J., Ionescu,
M., Markwitz, A.

Nuclear Instruments and Methods in Physics
Research, Section B: Beam Interactions with
Materials and Atoms

Proceedings of the 20th International
Conference on Ion Beam Modification of
Materials (IBMM 2016)

Nieuwoudt, M.K,, Holroyd, S.E., McGoverin, CM.,
Simpson, M.C, Williams, D.E.

Rapid, sensitive and reproducible method for point-
of-collection screening of liquid milk for adulterants
using a portable Raman spectrometer with novel
optimized sample well

Progress in Biomedical Optics and Imaging -
Proceedings of SPIE

Meffan, C; Calius, E.; Nock, V.

Thermal conductivity of PMMA-SiO2 phononic
crystals measured by AC resistance thermometry

2017 IEEE Sensors

Ashforth, S.A., Oosterbeek, R.N., Simpson, M.C.

Ultrafast pulsed Bessel beams for enhanced laser
ablation of bone tissue for applications in LASSOS

Proceedings of SPIE - The International Society
for Optical Engineering
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