
Origin 
Ebola first appeared in 1976 in 2 simultaneous outbreaks, in Nzara,
Sudan, and in Yambuku, Democratic Republic of Congo. The latter
was in a village situated near the Ebola River, from which the disease
takes its name. Genus Ebolavirus is 1 of 3 members of the Filoviridae
family (filovirus), along with genus Marburgvirus and genus
Cuevavirus. Genus Ebolavirus comprises 5 distinct species: 
• Bundibugyo ebolavirus (BDBV)
• Zaire ebolavirus (EBOV)
• Reston ebolavirus (RESTV)
• Sudan ebolavirus (SUDV)
• Taï Forest ebolavirus (TAFV).

BDBV, EBOV, and SUDV have been associated with large EVD
outbreaks in Africa, whereas RESTV and TAFV have not. The RESTV
species, found in Philippines and the People’s Republic of China, can
infect humans, but no illness or death in humans from this species
has been reported to date.

Transmission
Ebola is introduced into the human population through close contact
with the blood, secretions, organs or other bodily fluids of infected
animals. In Africa, infection has been documented through the
handling of infected chimpanzees, gorillas, fruit bats, monkeys, forest
antelope and porcupines found ill or dead or in the rainforest. 
Ebola then spreads in the community through human-to-human
transmission, with infection resulting from direct contact (through
broken skin or mucous membranes) with the blood, secretions,
organs or other bodily fluids of infected people, and indirect contact
with environments contaminated with such fluids. 

Signs and symptoms
EVD is a severe acute viral illness often characterized by the sudden onset
of fever, intense weakness, muscle pain, headache and sore throat. This is
followed by vomiting, diarrhoea, rash, impaired kidney and liver function,
and in some cases, both internal and external bleeding. The incubation
period, that is, the time interval from infection with the virus to onset of
symptoms, is 2 to 21 days. 

Controlling infection and the use of Personal
Protective Equipment
Human-to-human transmission of the Ebola virus is primarily
associated with direct or indirect contact with blood and body fluids.
Transmission to health care workers has been reported when
appropriate infection control measures have not been observed. 
It is not always possible to identify patients with EBV early because
initial symptoms may be non-specific. For this reason, it is important
that health care workers apply standard precautions consistently with

all patients – regardless of their diagnosis – in all work practices at all
times. These include basic hand hygiene, respiratory hygiene, the use
of personal protective equipment (according to the risk of splashes or
other contact with infected materials), safe injection practices and safe
burial practices.
Health care workers caring for patients with suspected or confirmed
Ebola virus should apply, in addition to standard precautions, other
infection control measures to avoid any exposure to the patient’s blood
and body fluids and direct unprotected contact with the possibly
contaminated environment. When in close contact (within 1 metre) of
patients with EBV, health care workers should wear face protection (a
face shield or a medical mask and goggles), a clean, non-sterile long-
sleeved gown and/or coverall, and gloves (sterile gloves for some
procedures).
(Source: The World Health Organisation)
Although there is no specific standard for the assessment of personal
protective equipment against Ebola and filoviruses in general, EN
14126:2003 (Protective clothing. Performance requirements and test
methods for protective clothing against infective agents) contains a
suite of tests designed to assess the ability of protective clothing fabric
to prevent ingress of infective agents as follows:

EN 14126 could therefore be considered the most appropriate
standard for consideration of protective clothing to protect against
Ebola infection.
Important note: EN 14126 sets minimum performance requirements
for protective clothing against infective agents. As such there are
performance differences between protective clothing materials.
Specifiers and users of protective clothing are therefore encouraged
to check with the clothing manufacturer for details of the specific
performance classes obtained during EN 14126 testing. Attention
should also be made to the construction of the garment to ensure
that closures (i.e. zips) can be effectively sealed and that the seam
barrier is at least equal to that of the material. It is the responsibility

Key facts
• Ebola virus disease (EVD), formerly known as Ebola haemorrhagic fever, is a severe, often fatal
illness in humans. 

• EVD outbreaks have a case fatality rate of up to 90%.
• EVD outbreaks occur primarily in remote villages in Central and West Africa, near tropical rainforests.
• The virus is transmitted to people from wild animals and spreads in the human population through
human-to-human transmission.

• Fruit bats of the Pteropodidae family are considered to be the natural host of the Ebola virus. 

Ebola Virus Disease
Protective Clothing Guidelines

Description Test Method

1. Determination of the resistance of protective clothing
materials to penetration by blood and body fluids – Test
method using synthetic blood

ISO 16603

2. Determination of resistance of protective clothing
materials to penetration by blood-borne pathogens – Test
method using Phi-X-174 Bacteriophage

ISO 16604

3. Test method to determine the resistance to wet
bacterial penetration EN ISO 22610

4. Test method for resistance to penetration by biologically
contaminated aerosols EN ISO 22610

5. Test method for resistance to penetration by biologically
contaminated dust through protective clothing materials ISO/DIS 22612
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Protective Clothing according to EN 14126:2003
Protection from Infective Agents
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Risk Group 
1. Biological agent unlikely to cause sickness in
humans

2. Biological agent that could cause sickness in
humans and represent a danger to employees;
substance dispersal amongst the population is
unlikely; effective preventitive measures or
treatment is normally possible

3. Biological agent that can cause severe illness in
humans and represent a serious risk for employees;
a risk of dispersal amongst the population may
occur but effective preventive measures or
treatment are normally possible

4. Biological agent that causes severe illness in
humans and represents a serious risk for
employees; the risk of dispersal amongst the
population is high under some circumstances;
effective preventive measures or treatment are
not normally possible.

Tasks -
A. Routine inspection = no contact with contaminated
material or objects;

B. Handling and disposal of possibly contaminated
material, objects or animals;

C. Performed tasks require application of cleaning and
disinfecting chemicals  

MICROGARD®

2300 PLUS 3 3 A/B/C 1-4

MICROGARD® 2500
STANDARD & PLUS 3 3 A/B 1-3

MICROCHEM®

3000 3 3 B/C 1-4

MICROCHEM®

4000 3 3 B/C 1-4

MICROCHEM®

5000 3 3
 

B/C 1-4

Microgard EN 14126 Approved Product Range

Micro-organisms are a very heterogeneous group in that they come in
all shapes and sizes, and their living conditions, survival abilities etc.
vary widely. A distinction is made between four risk groups according to
the risk of infection for humans. Details of these risk groups, along with
their containment measures are found in European Directive
2000/54/EEC (on the protection of workers from the risk related
exposure to biological agents at work). 
Due to the heterogeneity of micro-organisms, it is not possible to define
performance criteria of protective clothing on the basis of risk groups,
nor on the type of micro-organism. Also it may not be possible to define

exactly the organisms the worker is exposed to. Hence the test
methods in EN 14126:2003 focus on the medium containing the micro-
organism, such as liquid, aerosol or a solid dust particle. 
In accordance with the requirements of EN 14126:2003 protective
clothing should be certified as Category III and subjected to 5 test
methods specified in the standard. The corresponding protective
clothing “Type” is then prefixed with the “-B” (e.g. Type 3-B) and the
biohazard symbol is displayed.
For a copy of the Microgard Guide to EN 14126:2003 please visit
www.microgard.com

It is the user’s responsibility to select an appropriate garment, gloves, boots, and other equipment for the particular use and to understand
all warnings and information provided. For further information on Microgard products please visit www.microgard.com or e-mail
sales@microgard.com

of the user to assess all risks associated with a particular hazard in
order to select appropriate PPE. According to the document “Interim
Infection Control Recommendations for Care of Patients with
Suspected or Confirmed Filovirus (Ebola, Marburg) Haemorrhagic
Fever” from the World Health Organization, 2008, it should be
ensured that “all visitors use personal protective equipment (PPE)
according to the health care facility (HCF) guidance and are provided
with instructions in its use and in hand hygiene practices prior to
entry into the isolation room/area.” This highlights the fact that each
individual HCF will risk assess and implement PPE relevant to the
ongoing operations in the area.
Heat stress is a very serious and widely recognised problem for
workers dealing with Ebola outbreaks in tropical climates, and the
option of being able to use light, comfortable PPE, where appropriate,

is of great benefit for this reason. However as always, a proper risk
assessment should be carried out as application specific
requirements may include higher strength to protect against, for
example, fabric damage from unknown/unseen objects during
building entry. In such cases, a higher strength fabric is certain to be
more appropriate and such concerns as heat stress may be irrelevant
if the suit only needs to be worn for a short duration.
In summary EN 14126 at the highest EN class test results currently
offers the most appropriate certification when considering protective
clothing for protection from infective agents. MICROGARD® and
MICROCHEM® clothing afford a range of options for protection
depending on personal circumstances and risk, meeting the needs of
both comfort and strength where they are needed most.

For further advice contact the Microgard Technical
Team by email technical@microgard.com
or by telephone 01482 625444

www.microgard.com


