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1. Background on export regulations

Emerging infectious diseases cause devastation in impacted
countries, resulting in major public health crises and economic dis-
asters. Recent examples include outbreaks of Zaire ebolavirus in Afri-
can countries and the pandemic caused by the 2019 coronavirus
(SARS-CoV-2). There are efforts to develop vaccines for diseases
caused by Ebola virus, Marburg virus, MERS-CoV, Lassa, Nipah, Rift
ValleyFever, ChikungunyaandSARS-CoV-2.However,manyof these
virusesare subject to export controls (Table1)basedonadetermina-
tion by the Australia Group [1], which is an informal forum of more
than40 countries (Table 2)which seeks to ensure that exportsdonot
contribute to thedevelopment of chemical or biologicalweapons. As
a consequenceof AustraliaGroup’s recommendations, viral vaccines
containing genes or partial sequences of any listed microorganism
(Table 1) are subject to export regulations, which have a significant
impacton theability tomanufactureandshipvaccines to individuals
in countries that need it during times of disease outbreaks. There is
an urgent need to revisit the intent of the original Australia Group
lists and the resulting country-specific laws that have been enacted.
Exceptions for vaccines are immediately needed.
2. Case study: impact of export regulations on the development
of an Ebola vaccine

ERVEBO� is a recombinant vesicular stomatitis virus (rVSV) vac-
cine, where the VSV envelope G protein was deleted and replaced
by inserting only the envelope glycoprotein of Zaire ebolavirus [2].
This vaccine was rapidly taken through development to approval
through the coordinated efforts of many partners [3]. The vaccine
marketing authorization holder is a global company, headquar-
tered in the United States (US) with a manufacturing site for this
vaccine in Germany.

Vesicular stomatitis virus and Ebolavirus are listed on Australia
Group’s ‘‘List of Human and Animal Pathogens and Toxins for
Export Control” [4]. The manufacturer followed Export Administra-
tion Regulations (EAR), recorded in the US Code of Federal Regula-
tions (15C.F.R. § 730), administered by the Bureau of Industry and
Security (BIS) [5]. The EAR contains a list called the Commerce Con-
trol List (CCL), which is a list of items that are determined to have a
military use in addition to a commercial use, therefore often
referred to as ‘‘dual use”, and the list of controlled microorganisms
follows the Australia Group. Items on the CCL are organized
according to alpha-numeric designations called ‘‘Export Control
Classification Numbers” (ECCNs). Technology associated with
development or production of biological agents or genetic ele-
ments from the list of controlled microorganisms is classified as
‘‘ECCN 1E001”. Genetic elements that contain nucleic acid
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Table 1
Export Control Classification Numbers (ECCN) for Vaccines.

Export Control
Classification
Number (ECCN)

Category Description Example items Notes

1C351.a.1 through
1C351.a.58

Human and Animal Viruses identified
on the Australia Group (AG) list

Ebolavirus, Newcastle disease virus, Rabies
virus, Vesicular stomatitis virus, Yellow fever
virus

Subject to licensing regardless of quantity or
attenuation. Vaccines based on items from ECCN
1C351 are controlled by ECCN 1C991.

1C351.b.1 though
1C351.b.3

Viruses identified as USDA select
agents, not identified by the Australia
Group (AG) list

Bacillus cereus, Biovar anthracis, Tick-borne
encephalitis virus (Siberian subtype)

Subject to licensing regardless of quantity or
attenuation. Vaccines based on items from ECCN
1C351 are controlled by ECCN 1C991.

1C351.c.1 though
1C351.c.22

Bacteria identified on the Australia
Group (AG) list

Clostridium botulinum, Clostridium
perfringens, epsilon toxin producing types,
Shiga toxin producing Escherichia coli, Ricin

Clostridium perfringens strains, other than the epsilon
toxin-producing strains of Clostridium perfringens
described in c.12, are excluded from the scope of this
entry, since they may be used as positive control
cultures for food testing and quality control.

1C351.d.1 through
1C353.d.18

Toxins identified on the Australia
Group (AG) list

Clostridium perfringens alpha, beta 1, beta 2,
epsilon and iota toxins, Shiga toxins

Toxoids (inactivated toxins) are not subject to export
licensing.

1C351.e.1 through
1C353.e.2

Fungi identified on the Australia
Group (AG) list

Coccidioides immitis, Coccidioides posadasii

1C353.a.1 through
1C353.b

Genetic elements and genetically
modified organisms

Any item from 1C351.a used as a vector, or
non-controlled organisms modified with
genes from 1C351.a;
rVSV-ZEBOV-GP, ChimeriVax-JE, ChimeriVax
WN

1. Vaccines based on items from ECCN 1C353 are
controlled by ECCN 1C991.

2. ‘‘Genetic elements” include, inter alia,
chromosomes, genomes, plasmids, transposons,
vectors, and inactivated organisms containing
recoverable nucleic acid fragments, whether
genetically modified or unmodified, or chemically
synthesized in whole or in part.

1C354.a.1 through
1C354.a.6

Plant Pathogens – Bacterial Xanthomonas oryzae Including small quantities or attenuated strains of
select biological agents that are excluded from the list
of Plant Protection and Quarantine select agents and
‘‘toxins” by the Animal and Plant Health Inspection
Service (APHIS) U.S. Department of Agriculture.

1C354.b.1 through
1C354.b.12

Plant Pathogens - Fungal Colletotrichum kahawae, Magnaporthe oryzae

1C354.c.1 through
1C354.c.2

Plant Pathogens - Viral Andean potato latent virus, Potato spindle
tuber viroid

1C991 Vaccines, immunotoxins, medical
products, diagnostic and food testing
kits

Finished vaccines based on items from
1C351, 1C353, 1C354

Export licensing only required for destinations subject
to Sanctions or Embargo.

1E001 ‘‘Technology” according to the
General Technology Note for the
‘‘development” or ‘‘production” of
items including biological agents or
genetic elements from the list of
controlled microorganisms

Production batch records, SOPs, and
regulatory filings that include controlled
virus, bacteria, or toxin production
information

2B352 Equipment Capable of Use in
Handling Biological Materials

Complete BSL-3 and BSL4 facilities,
fermenters, centrifugal separators, freeze-
drying equipment, protective suits, aerosol
challenge chambers

Export licensing requirements vary based on
equipment capability and destination country.

Table 2
List of Australia Group Countries (and the year in which they joined) https://
australiagroup.net/en/participants.html.

Argentina (1993) Lithuania (2004)
Australia (1985) Luxembourg (1985)
Austria (1989) Malta (2004)
Belgium (1985) Mexico (2013)
Bulgaria (2001) Netherlands (1985)
Canada (1985) New Zealand (1985)
Croatia (2007) Norway (1986)
Czech Republic (1994) Poland (1994)
Denmark (1985) Portugal (1985)
Estonia (2004) Republic of Cyprus (2000)
European Union (1985) Republic of Korea (1996)
Finland (1991) Republic of Turkey (2000)
France (1985) Romania (1995)
Germany (1985) Slovak Republic (1994)
Greece (1985) Slovenia (2004)
Hungary (1993) Spain (1985)
Iceland (1993) Sweden (1991)
India (2018) Switzerland (1987)
Ireland (1985) Ukraine (2005)
Italy (1985) United Kingdom (1985)
Japan (1985) United States (1985)
Latvia (2004)
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sequences of controlled microorganisms are assumed ‘‘associated
with pathogenicity” and are controlled under ‘‘ECCN 1C353”
[Genetic Elements and Genetically-Modified Organisms] if the
agent is on the list. Therefore, portions of the ERVEBO� manufac-
turing process are considered ECCN 1E001 and the vaccine’s virus
construct is controlled under ECCN 1C353. Table 1 provides an
overview of ECCNs covering the development and manufacturing
of vaccines.

Export licenses from BIS are required for exports from the US
and similar export licenses are required from the German Federal
Office for Economic Affairs and Export Control (Bundesamt für
Wirtschaft und Ausfuhrkontrolle, BAFA) if the samples or technology
are exported from Germany. Exports include sending virus con-
struct samples or technology to testing labs in a foreign country,
sending virus construct samples or technology to regulatory agen-
cies and non-citizens working on the controlled samples or tech-
nology (this includes employees of the US-based company who
are based in locations outside the US, or foreign nationals working
in the US). Re-exports to a third country or in-country transfer to a
separate consignee require additional export licenses. End-user
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certification, along with import certificates and delivery verifica-
tion, are needed in some cases.

Export licenses add time and cost to vaccine development. In
the US, licenses take 30–45 days to obtain from BIS and in
Germany, each export license takes 30 days to obtain from BAFA.
In the US, the cost of legal fees to prepare license applications
range between $5,000 to $10,000, and in Germany legal support
can also incur fees of €3,000 to €8,000. If export licenses are not
prepared properly and physical items or technology is provided
to parties without authorization, enforcement actions from both
authorities begin with monetary fines and can result in additional
restrictions on exports, even for goods not subject to export
controls.

Waiting for licenses to be issued results in delays to research
and manufacturing activities. Regulatory submissions outside the
US require an export license even if only 10 pages of controlled
technology description are included within a dossier spanning
more than 10,000 pages. In disease outbreaks, expedited license
requests can be submitted, but this takes significant effort from
both the company and BIS to turn these around rapidly. In a global
company, research and development, along with manufacturing
activities are often distributed to multiple locations to leverage
expertise, resources, and capacity. This strength cannot be engaged
when technology cannot cross borders without export licensing,
and individuals who are focused on delivering on research or man-
ufacturing goals could be restricted from knowledge within the
same company.

3. An urgent call to action

The Australia Group guidelines seek to ensure that exports do
not contribute to the development of chemical or biological
weapons. However, in the process of creating these lists and
country-specific regulations, an unintended consequence of these
regulations is that they hinder the development of promising
new vaccine candidates for these very pathogens. In a world that’s
increasingly interconnected, these regulations stymie research and
development efforts for emerging infectious disease vaccines. Out
of the 210 COVID-19 vaccines in development [6], Australia
Group’s regulations impact 9 vaccines that are based on live virus
vectors (such as VSV, Yellow Fever Virus, Rabies Virus and
Newcastle Disease Virus). While SARS-CoV-2 is not yet on the
Australia Group list, a closely related virus, SARS, is on the list. If
SARS-CoV-2 is added to the Australia Group list, it will impact all
210 COVID-19 vaccine in development because these vaccines con-
tain nucleic acid sequences of SARS-CoV-2, such as the nucleic
acids encoding the SARS-CoV-2 Spike protein.

Researchers have been trying to prepare for the next outbreak
of ‘‘Disease X” using platform technologies such as vectors based
on vesicular stomatitis virus, which is also on the Australia Group
list. It can be assumed that all these promising vaccine candidates
will be subject to export controls, unless the manufacturing, devel-
opment and supply chain can be solely outside of the countries
that follow the Australia Group. Some microorganisms have been
removed from the list (e.g. dengue virus) when a suitable vaccine
candidate was developed, therefore there is a precedent for remov-
ing viruses from the list, however this process takes several years.
Now that attenuated VSV has been approved in the context of a
vaccine licensed by US, EU, and African regulatory authorities,
VSV lacking a G protein should be excluded from Australia Group’s
list.

Guidelines imposed by the Australia Group need to be routinely
evaluated using the same sense of urgency that is used for the
7200
development for medical countermeasures against the serious
restricted agents that could cause morbidity and mortality in
humans or animals. For example, the Australia Group could: (1)
exclude vectors or gene segments of pathogens that are in licensed
products, (2) assess vaccine candidates that contain components of
pathogens and remove them on a case-by-case basis following
demonstration of attenuation in toxicology studies or early clinical
studies, (3) limit the list to intact wild-type viruses or bacteria, or
(4) exclude all vaccines regardless of whether or not they are
genetically modified organisms. The review of guidelines and
restrictions on medical countermeasures by the Australia Group
needs to be timely and accessible by research groups in order to
facilitate product development.

In conclusion, the Australia Group should make exemptions for
vaccines, including the shipment of controlled materials and tech-
nology, which should translate into revisions of country-specific
guidelines. It’s already too late for some vaccine candidates, but
in order for the world to respond to the ongoing SARS-CoV-2 pan-
demic and to be prepared for the next viral ‘‘Disease X”, the process
of updating these regulations needs to start now.
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