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1. THE ANUEMU AND ITS OBJECTIVES  

The unit is a central ANU facility housed mainly in the Research School of Biological 
Sciences. It provides access to light and electron microscopy and related techniques to staff 
and students from all areas of the ANU. Major equipment includes four transmission 
electron microscopes (TEMs),  four scanning  electron microscopes (SEMs), a dual beam 
Focused Ion Beam/SEM,  confocal, deconvolution and other light microscopes, a laser 
capture microscope, a small scanning tunneling microscope, cryo-preparation instruments 
and a range of other ancillary equipment for specimen preparation, analysis and image 
processing.  Two of the electron microscopes are housed in the Research School of Earth 
Sciences. A full description of the operation of the facility can be found through the 
website http://www.anu.edu.au/EMU/index.html.  

Objectives of the Unit, as set out in its establishment paper (2498/1988): 

“The purpose of the unit is to provide an efficient service in scanning and transmission electron 
microscopy to the University community at large and to users external to the University, where 
appropriate. This service shall include provision for access to modern EM equipment, service for 
occasional users, training in EM methods for regular users and consultation on applications of EM. 
The Unit is encouraged to provide leadership in the development and implementation of new EM 
equipment and methodology. It is an objective of the University to maintain the standard of the 
facility at a level commensurate with the University's heavy commitment to research and to the 
major research objectives within the programs of the Schools and Faculties”. 

  

Conical boron nitride nanorods: Top: structural model. Below, left to right:TEM 
image (CM300), patterned growth (NSEM), high magnification image showing metal 
catalytic particles at the rod tips(FESEM).  Hongzhou Zhang, RSPhysSE. 

http://www.anu.edu.au/EMU/index.html
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2. HIGHLIGHTS OF THE YEAR  

Laser Cell Capture Microscope 
A PALM  laser capture microscope with 
twin optical traps, funded from individual 
ANU users and groups,  CSIRO Plant 
Industry, and a MEC grant,  was installed 
mid-year. It is run jointly with the RSBS 
Biomolecular Facility as a university 
facility.  This new application of 
microscopy, fast becoming an essential 
tool for molecular biologists, allows a 
precisely defined area, as small as an 
individual cell or chromosome, to be 
excised under visual control and 
“catapulted” into a collection vessel such 

as a PCR tube to be analysed. A frontline 
instrument that brings to the ANU a 
capability as good as any in the world,  it 
brings the precision of microscopy to the 
new generation of powerful and fast  
molecular biological techniques.   

Record Publications 
The number of publications using the 
facilities of the ANU hit a new record of 
105 papers in 2005.  For comparison,  the  
ANU as whole produces around  650 
publications per year.   

Left: Julie Christie (RSBS Biomolecular 
Facility ) operates the new PALM laser 
cell  capture system.      

                                                                                                                                                                                                                                                                                                                           
Below:  Chlorophyll autofluorescence                                                                                                                                                
showing Photosystem 2 in chloroplast  
grana of  Symphyogna podophylla, a 
thalloid liverwort. Leica confocal 
microscope (Brian Gunning)     
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3. STAFF   

Facility Coordinator 
Dr Sally Stowe, MSc Hons (Auck), PhD  

Senior Technical Officers 
Dr Frank Brink, BAppPhys (SA) MSc (LaTrobe)  

Dr Cheng X. Huang,   MSc (Beijing Agricultural), PhD (La Trobe)   

David Llewellyn, DipEng (Bruce TAFE)  

Daryl Webb, BSc (NTU), MSc (Med)(prelim) (Syd) 

Technical Officers 
Geoffrey Hunter (from May)  

Ruolan (Lily) Shen, DipTCM (Guangzhou)     

  

Snow fields?  Unfortunately not. Dying gums with the culprit in the foreground – 
spores of Phytophthora cinnamomi. CryoSEM, Adrienne Hardham.     
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4. RESEARCH AND TEACHING   

NEW AND IMPROVED FACILITIES in 2005.  

Laser Cell Capture Microscope (with CSIRO Plant Industry  and RSBS BMF, bought 
from contributions and grants) 
Glass Knifemaker replacing old equipment (from earnings) 
Microwave fixation oven – new equipment, introducing improved and much more rapid 
tissue processing.. ANUEMU was one of the first places to explore the  potential of  cold 
microwave fixation, using a small domestic microwave oven. The new equipment is 
designed for fixation, with variable power settings, internal cooling, temperature probe  and 
vacuum. (from earnings) 
Wax microtome. Very old technology but still useful, brought in to cater for the demand 
for thicker light microscope sections than the more precise ultra-microtomes are happy 
with. (Donated by PCB Group, RSBS).   

Current LIEF application –for a new generation analytical FESEM to replace and 
improve aging but heavily used  SEMs, together with a 100kV TEM for 3D reconstruction, 
to be sited in JCSMR, has reached the ARC Reserve List.   

INSTRUMENT USE  

The number of people using the facility 
increased by 10% to 282, the first 
significant rise for some time. (Courses 
are counted as a single user)  

SEM use, which had increased 10% in 
the previous year from an already high 
base,  increased massively by a further 
30% to 7325 hours.  

Light microscopy shot up 65% to 3030 
hours, reflecting increased numbers using 
the Apotome, and return of the confocal 
to reliability after extended problems.   

Microtome use, which had increased 45% 
in the previous year, dropped by  
precisely the same amount, to 1213 
hours. However the drop was in 
conventional ultramicrotomy – the 
increase in use of cryo-ultramicrotomy as 
a prelude to cold stage SEM remains.  

TEM use on the RSBS and RSES 
instruments held  constant (1866 hours) 
on a moderate base for the second year.  

Distribution of use by School and 
Department is given in the appendices.  

  

Zooming in on sensillae of a honeybee antenna. Cambridge 360SEM (Pinar Cinar)
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TEACHING ETC:  

Theses Awarded to Staff: 
(Doctor of Philosophy):  
Brink FJ. Oxygen/Fluorine Ordering, Modulated Structures and Solid Solutions in Metal 
Oxyfluoride Systems.   

Supervision:  

Stowe SJ co-supervised two PhD students   

Teaching performed by Unit staff:  

Brink FJ,  Huang CX and Stowe SJ ran one-day “tailored” workshops in imaging and 
analytical SEM for archaeologists from RSPAS, and for staff of the National Gallery of 
Australia Conservation Department.  

Stowe SJ contributed to the RSBS “New Tools”  Biotechniques Workshop in December.    

Microscopy Imaging and Analysis 2005, July-October  Most teaching in the unit takes 
the form of individual tuition in microscope operation and applications, but all staff are 
involved in this  annual series of one-day courses, varying slightly from year to year and 
usually including lecturers from other areas.   

In 2005 the courses and main organisers  were:  

Brink FB. 
Energy Dispersive X-ray Microanalysis  
TEM Electron Diffraction  

Christie J (RSBS) 
Laser capture microscopy  

Freeman D (RSPhysSE) 
Focused Ion Beam  

Stowe SJ 
Image analysis 
Introduction to SEM 
Introduction to TEM 
Biological Specimen Preparation for EM 
Cryo-techniques in Electron Microscopy  

Webb D 
Light Microscopy-the basics 
Advanced Fluorescence Light 
Microscopy      

Cheng Huang concentrates on cutting a 
block of tissue cooled with liquid 
nitrogen.      
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5. COLLABORATION AND OUTREACH  

Collaborations within the ANU 
Brink FJ, Visiting Fellow at  Research School of Chemistry. Oxygen and fluorine ordering 
in metal oxy-fluorides, with Prof. Ray Withers.  

Collaborations with Australian Universities 
ANUEMU facilities are used by visitors to many departments of the ANU.  In addition, 
they were used by staff and research students from  Canberra  Institute of Technology, 
Charles Sturt University, ADFA, James Cook University, University of Western Sydney, 
and the University of Melbourne.   

Collaborations with Overseas Universities 
Brink FJ  with Assoc. Profs. Saeed Asgary, Masoud Parirokh and Jafar Eghbal, Endodontic 
Department, Dental School, Shahid Behesti University of Medical Sciences, Tehran, Iran 
and Kerman University of Medical Sciences, Kerman, Iran.  EDXA  analysis of dental 
materials.  

Brink FJ  with Assoc. Prof. Masoumeh S.Sadr Lahijani, Rafsanjan Dental School,  
Rafsanjan, Iran. SEM analysis of effects of antibacterial agents after root canal treatment.  

Brink FJ with Stéphane Cordier and Marcel Poulain, Institute de Chimie de Rennes, 
Université de Rennes, France.  Oxygen and fluorine ordering in niobium oxyfluorides.   

Stowe S with Prof. Nicholas Strausfeld, University of Arizona, USA and Dr David Rowell, 
School of Botany and Zoology.  Onychorphoran neuroanatomy and phylogeny.  

Stowe S with Prof. D Stavenga, University of Groningen. Optically active microstructure 
of lepidopteran cuticle.  

Visitors: 
Dr Hing Hiang Lian,, Universiti Kebangsaan Malaysia, (Use of focused ion beam to 
section microorgganisms.  

Rebekah Ward, Cornell University, USA (freeze-substitution and  cold stage SEM of 
Epulopiscum, an extremely large bacterium from Great barrier Reef surgeonfish)    

Overseas clients:  
Work was performed for Prof. Paul Callaghan and Dr Penny Hubbard, Victoria University 
of Wellington, New Zealand (freeze-fracture of surfactants).      

A more than usually cheerful cyanobacterium.  
  TEM, Ben Long                             
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Cooperation with Government, Industry & Commerce:  

The ANUEMU Facilities were used by a number of Government organisations -  CSIRO 
Plant Industry and Entomology Divisions, CSIRO Applied Physics, the Australian Federal 
Police, The Canberra Hospital, GeoScience Australia, Dept of Energy and Conservation 
and the Australian National Botanic Gardens.  

Commercial users included ProSciTech, Robson Laboratories, Whitely Industries, and 
SnowyHydro Ltd.,  


