














ANNEX A 
Project proposal – Survivability/inactivation/disinfectant testing for SARS-CoV-2 

Virus Preparation 

AAHL currently holds a number of Australian SARS-CoV-2 isolates with isolates from overseas (USA, 
Germany and France) expected to arrive soon.  

Chosen SARS-CoV-2 isolates will be propagated to a sufficiently high titre to show a >4 log reduction 
as a result of exposure to the test substance or environmental condition. This is the minimum 
standard for acceptance of results for disinfectant studies by regulatory authorities globally. The 4 
log reduction is over and above any toxicity observed by the test substance to the susceptible cell 
line and in general, a >6 log titre is required to achieve this.  

Growth characteristics, whole genome sequencing (and any observed genetic variation) and 
geographical source, will all be considered in determining which isolate/s will be utilised for this 
study.  

Environmental survivability. 

1cm diameter brushed stainless steel carrier discs will be used for initial survivability studies, these 
discs are part of ASTM standard protocols for disinfectant testing. 

Virus will be diluted in an organic soil load (BSA, Mucin, Tryptone), designed to mimic the protein 
composition and concentration of 5% serum. 50μL of virus will be inoculated onto the centre of the 
carrier disc and dried at room temperature for 2hrs prior to being placed into the test condition. At 
each time point, 3 discs (triplicate) will be removed and the virus resuspended in tissue culture 
medium and titrated on a 96-well plate to quantify the infectivity of the virus. Initially, 45 carrier 
discs will be used for each temperature/humidity point and sample every second day for 30 days.  

Initial humidity testing will involve a low, mid and high relative humidity (proposed 20%, 50% and 
80%), and temperatures will also include a low, mid and high point (eg 10C, 21C and 37C). 

Evaluation of virus survival on substrates, such as plastic and fabric, across the same matrix of 
environmental conditions, can also be conducted. 

Inactivation 

A range of commonly used disinfectants (such as Ethanol, Virkon, hyperchlorite, F10SC) will be 
evaluated for efficacy. This testing involves a similar methodology as the survivability testing, with 
the virus dried on the stainless steel carrier discs, the disinfectant applied and left for appropriate 
time, then recovered and titrated. Often the disinfectant is toxic to the cell lines but can be removed 
via desalting/size exclusion columns (with the loss of approx. 1 log of virus). This testing is slightly 
longer to set up (4-5hrs), but with only 1 sampling point (setting up TCID50) so results are available in 
approx. 1 week vs several weeks for a survivability study. 

AAHL is also considering evaluation of the following: efficacy of nucleic acid inactivation buffers, 
formalin fixation in tissues/monolayers, acetone fixation, heat inactivation, protein purification with 
SDS/MOPS type buffers etc.  

FOI 511/19/20
Item 1, Serial 2



ANNEX B 

Project proposal – Survivability/inactivation/disinfectant testing for SARS-CoV-2 

Proposed equipment with itemised costs and justifications: 

Memmet Climate incubator x 4 110L ($18,000each, $72,000 total) 

In order to more accurately conduct the survivability studies, we propose purchasing 4 x Memmet 
Climate incubators. These incubators are capable of accurately maintaining a temperature range 
from 10°C to 90° and humidity range from 20%RH to 90%RH and having more than one allows us to 
do survivability studies in parallel at different temperatures and humidity’s using the same source 
virus reducing variability.  This model of incubator is capable of holding of temperature/humidity at 
set points for the duration of experiments to give more consistent results for environmental 
survivability. 

HVO BSL-4 Suits x 5 (~2600 Euro each, ~$22,000 in total) 

AAHL is currently handling  (for any studies involving live virus) SARS-CoV-2 at PC4 containment so 
the purchase of more HVO BSL-4 suits will be required for staff conducting the studies to wear while 
handling the virus to ensure uninterrupted  access to the PC4 laboratories (noting that with the 
additional workload and staff in PC4, additional suits are required to meet demand).  

Gelaire BSCII Cabinet ($26000), Evos XL core microscope ($9000), 4 x Pipettes (VIAFLO electronic) 
with charging stand ($7000) 

Currently the AAHL PC4 suite is in high usage, and the 5 BCSII cabinets in the lab are in constant 
usage for diagnostic and research work. The additional BSCII, pipettes and microscope will allow 
uninterrupted access for the survivability/disinfectant studies.  

Hydrogen Peroxide Generator ($100,000) 

The hydrogen Peroxide generator will be used to assess the ability of standard decontamination 
methods to inactivate SARS-CoV-2. Hydrogen Peroxide has replaced the use of Formaldehyde in 
almost all European countries and is also used by hospitals (such as infectious disease wards) and 
pharmaceutical companies worldwide as it provides a rapid kill as well as no remaining residue. Our 
studies could look at inactivation in a BSCII in a laboratory setting, as well as also in a primary 
containment animal room to simulate more of a 'real world' situation. 

Spin/desalting columns (200) ($2000) 

The desalting columns will allow for the removal of toxic disinfectants/inactivation buffers from the 
viral preparations to allow for more accurate titration of virus to assess inactivation efficacy. In 
general, disinfectants are toxic to cell monolayers between 10-1 and 10-3 dilutions, which prevents 
any analysis for residual infectious virus particles at these concentrations. 

Automated cell counter $5000 

The cell counter will be used to accurately and rapidly count cells for use in titrations/passaging and 
any applications where accurate cell numbers are required (ie. Multiplicity of Infection MOI). 
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Item Number Required Per Item Cost Total Cost 
Memmet Climate incubator 4 $18 000 $72 000 

Pipettes + charging stand $7 000 
Automated Cell Counter $5 000 

HVO BSL-4 Suits 5 $4 400 $22 000 
Evos XL core microscope $9 000 

Gelaire BSCII $26 000 
Hydrogen Peroxide Generator $100 000 
Spin/desalting columns (200) $2 000 

Consumables $5 000 
Total $248 000 
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Project title: Survivability and inactivation of COVID-19 
Alignment to National Security Program: This work contributes to the interests of the PREPAREDNESS, PROTECTION, 
PREVENTION AND INCIDENT RESPONSE (P3IR) Program in the National Security S&T Centre. 

DST point of contact: Greg Coia (Research Leader, Chemical and Biological Defence) 

Aim and scope of the proposed project 

The aim of this activity is to generate information pertaining to the stability and survivability of the coronavirus 
SARS-CoV-2, responsible for the current outbreak, under various controlled conditions, and to assess the efficacy of 
prospective virus decontamination strategies.  Initially, Australia is looking to study the survivability of the virus on 
stainless steel surfaces under varying humidity and temperature conditions.  The planned work includes assessment 
of the efficacy of disinfectants such as ethanol, Virkon, hyperchlorite and F10SC, and commonly used substances in 
the laboratory such as nucleic acid/protein extraction buffers, tissue fixation methods and heat treatment on the 
inactivation of the virus.  

Results 

The following are updates following weekly discussions from the commencement of the project.  As you will note, 
these results are very preliminary and experiments will be ongoing. 

March 18th 2020 

Waiting for equipment to arrive next week
Starting with formaldehyde studies
First isolate wasn’t very good, but received a second one that is better
Until we get humidity chambers, hamstrung on survivability studies
All equipment was purchased via partnership with DSTG

March 25th 2020 

Virus stocks generated - 2 of 4 climate chambers have arrived, moving them into BSL4 lab shortly
Quick studies underway on activation of strain
Buying hand sanitizers and soap becoming difficult in AUS, people stockpiling,
Looking at other household products that could work instead—tea tree oil, vinegar this week, looking at
bleach next week
Will have results next week to share

April 1st 2020 

Initiated bleach and vinegar tests on Monday with results expected end of week – looking at other
household products that may be effective
Humidity testing to start next week
Question for : Are you looking at humidity on aerosols or coupons

o Only coupons, don’t have equipment to look at aerosols
o Range of surfaces being assessed

April 8th 2020 
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Start with titration of bleach
Vinegar – 1-1.5 log reduction at 1 and 5 minutes
Bleach – 4.6x105 reduction (no virus left after 1 minute)
Looking at dry heat

o Looked at 60°C and 1 hour (15% RH) - some virus left on filter
o 30°C and 40°C on 80% humidity – results next week
o Masks in oven for 1 hour, still some virus left on filter tested

April 15th 2020 

Survivability for 30°C at 80% humidity
o 1 log drop
o 40°C after 24 hours – 1 to 2 positive left
o Now looking at 48-72 hours

Looking at Trizol and others as a decontaminant
Decon to continue on different surfaces and materials

o Example Permaguard  to see if effective as surface coating33




