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Examples of Powered Air Respirators: EN Tested, CE Approved

S-Series M-Series

Powered Air Turbo Unit Breathing Tube & 
Cover

3M™ Versaflo™ 
Headcovers

3M™ Versaflo™ 
Hoods 3M™ Versaflo™ Faceshield 3M™ Versaflo™ Helmet 3M™ Versaflo™ Helmet

S-133 or S-333G S-433 or S-533 M-206 M-306 M-406

3M™ Versaflo™ Powered 
Air Turbo TR-300+ with 
TR-3712EP Filter EN 12941:1998+A2:2008 TH3

EN 166:2001 2:F:3
EN 12941:1998+A2:2008 

TH3
EN166:2001 1:BT:3

EN 12941:1998+A2:2008 
TH3

EN166:2001 1:BT:3

EN 12941:1998+A2:2008 
TH3

EN 166:2001 1:BT:3

3M™ Versaflo™ Breathing 
Tube BT-20S (735mm) or

BT-20L (965mm)

3M™ Versaflo™ Powered 
Air Turbo TR-600 with TR-
6710E Filter
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Examples of Powered Air Purifying Respirators (PAPRs) by the US National Institute for Occupational Safety and Health (NIOSH)

Note: Other PAPR’s, hoods, helmets and headcovers are available.

S-Series M-Series

Models S-403, S-433, S-533 S-655/S-657 S-855/S-857 M-405

Assigned Protection Factor 1000 1000 1000 1000

Breathing Tube

3M™ Versaflo™ TR-300+ PAPR with
TR-3712N HEPA Filter 3M™ Versaflo™ Breathing Tube

BT-20, BT-30, BT-40

3M™ Versaflo™ Breathing Tube Disposable Cover BT-922
3M™ Versaflo™ Powered Air Turbo 
TR-600 with TR-6710N Filter

S-Series

Models S-403

Assigned Protection Factor 1000

TR-630/TR-659 battery and adapter BE-324



14                                                                              Personal Protective Equipment (PPE) for Ebola Virus Disease (EVD) - Release 3, May 2021

3M Personal Safety Division

Appendix 4

WHO Guidance

In October 2014, WHO published two documents:

1. “Personal protective equipment (PPE) in the context of filovirus disease outbreak response. Technical specifications for 
PPE equipment to be used by health workers providing clinical care for patients October 2014”

2. “Personal Protective Equipment in the Context of Filovirus Disease Outbreak Response. Rapid advice guideline October 
2014” 

These documents provide additional detail on PPE specification for recommendations made in the August 2014 document 
“Interim Infection Prevention and Control Guidance for Care of Patients with Suspected or Confirmed Filovirus Hemorrhagic 
Fever in Health-Care Settings, with Focus on Ebola.”

It is important that anyone involved in infection control for Ebola Virus Disease (EVD) thoroughly read and understand these 
documents. Below is a short summary of personal protective equipment recommendations both in text and table form. 
However, the WHO documents contain extensive information regarding PPE specifications, donning and doffing procedures, 
and cleaning methods.

Hand hygiene is strongly emphasized, and it is of the highest importance that hand hygiene be performed thoroughly and 
often, including before and after donning and before and after doffing PPE.

At a minimum, the WHO recommends a basic suite of PPE for most activities, which includes gloves, a gown, boots or closed-
toe shoes with overshoes, a mask, and eye protection. Some tasks require additional body protection. Certain tasks require 
respiratory protection.

Everyone entering the patient isolation rooms should perform hand hygiene and wear at least gloves, gown, boots / closed-
toe shoes with overshoes, and a mask and eye protection. This recommendation includes visitors. Additionally, this ensemble 
of PPE is recommended for those handling soiled linen from patients.

If a health care worker is undertaking any strenuous activity, such as carrying a patient, or performing any tasks in which 
contact with blood and body fluids is anticipated, they should also wear two sets of gloves and a waterproof apron over the 
gown, if the gown is non-impermeable. Disposable overshoes and leg coverings should also be used if boots are not available.

Those examining remains or handling a dead body are instructed to wear an impermeable gown, mask, eye protection, double 
gloves, and closed-toe shoes or boots.

When cleaning the environment or handling infectious waste, workers should wear heavy-duty rubber gloves, an impermeable 
gown, and closed-toe shoes (e.g. boots). If the cleaning activities have a risk of splash or contact with blood or bodily fluids, 
facial protection, such as a mask and goggle or face shield, should be used.

http://apps.who.int/iris/bitstream/10665/137411/1/WHO_EVD_Guidance_SpecPPE_14.1_eng.pdf?ua=1&ua=1
http://apps.who.int/iris/bitstream/10665/137411/1/WHO_EVD_Guidance_SpecPPE_14.1_eng.pdf?ua=1&ua=1
http://apps.who.int/iris/bitstream/10665/137410/1/WHO_EVD_Guidance_PPE_14.1_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/137410/1/WHO_EVD_Guidance_PPE_14.1_eng.pdf?ua=1
http://www.who.int/csr/resources/publications/ebola/filovirus_infection_control/en/
http://www.who.int/csr/resources/publications/ebola/filovirus_infection_control/en/
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Summary of WHO PPE Recommendations by Task

* FFP2, NIOSH N95 or equivalent for handling. PAPR for aliquoting, centrifugation or other aerosol generating procedures.

Eye Protection

The WHO states the use of goggles or a face shield is strongly recommended, and both styles of eye protection are 
acceptable. Indirectly vented goggles are recommended. Goggles should form a good seal with the face, have a flexible frame 
to fit to the face without much pressure, cover the eyes and surrounding areas and accommodate prescription glasses, be 
fog- and scratch-resistant, and have an adequate band to secure to the head.

Faceshields should be clear and provide good visibility to the patient and wearer. The band should be adjustable to attach 
around the head and fit snugly to the forehead and completely cover the sides and length of the face. Fog resistance is 
preferable.

Goggles and faceshields should comply with EU standard directive 86/686/EEC, EN 166/2002 or ANSI/ISEA Z87.1-2010. 
Goggles and faceshields may be reused if there are adequate arrangements for decontamination. WHO recommends that 
goggles and faceshields not be used together.

Task Recommended PPE

Work in Patient Areas

• Gloves
• Gown: disposable impermeable
• Medical mask
• Eye protection (eye visor, goggles, or face shield)
• Shoes: closed, puncture and fluid resistant (e.g. rubber boots)

Strenuous tasks or exposure to blood 
and body fluids

• Gloves, double set
• Gown: disposable impermeable
• Apron: waterproof (if gown is not impermeable)
• Medical mask
• Eye protection (eye visor, goggles, or face shield)
• Boots: rubber. Or disposable overshoes and leg coverings with shoes.

Aerosol Generating Medical 
Procedures

• Gloves
• Gown: disposable impermeable
• Respirator: FFP2, NIOSH N95 or equivalent
• Eye protection (eye visor, goggles or face shield)
• Shoes: closed, puncture and fluid resistant (e.g. rubber boots)

Handling Infectious Waste
• Gloves, heavy duty/rubber
• Gown: impermeable
• Eye protection (eye visor, goggles, or face shield); Goggles preferred for liquid handling
• Shoes: closed, puncture and fluid resistant (e.g. rubber boots)

Laboratory Personnel handling 
potential Ebola specimens

• Gloves
• Gown: disposable impermeable
• Respirator*
• Eye protection (eye visor, goggles, or face shield)
• Shoes: closed with overshoes or boots

Handling of Human Remains

• Gloves, double set
• Gown: disposable impermeable
• Mask
• Eye protection (eye visor, goggles, or face shield)
• Rubber boots or closed puncture or fluid resistant shoes and overshoes

Autopsies of known or suspected 
Ebola virus disease cases

• Gloves, double set
• Gown: disposable impermeable
• Respirator: FFP2, NIOSH N95 or equivalent or a PAPR
• Eye protection (eye visor, goggles, or face shield)
• Shoes: closed or boots



16                                                                              Personal Protective Equipment (PPE) for Ebola Virus Disease (EVD) - Release 3, May 2021

3M Personal Safety Division

Respiratory Protection

Respiratory protection is strongly recommended for several applications, including administering aerosol-generating 
procedures to a patient, performing laboratory operations, and during autopsies. If aerosol-generating procedures are 
necessary, the health care worker should wear a respirator, such as an EN-certified FFP2 or NIOSH N95 or equivalent. The 
WHO cites examples of aerosol-generating procedures as those that stimulate coughing or those that could generate 
aerosols, such as bronchoscopy, endotracheal intubation, airway suctioning, positive-pressure ventilation via a face mask, or 
administration of aerosololized or nebulised medication. FFP2 or N95 disposable filtering facepiece respirators are 
recommended for laboratory personnel handling potentially infected clinical specimens, as well as closed-toe shoes with 
overshoes or boots, gloves, a disposable impermeable gown, and eye protection or face shields. Workers aliquotting, 
performing centrifugation, or undertaking any other procedures that may generate aerosols should use a powered air purifying 
respirator (PAPR). Persons performing autopsies are instructed to wear a particulate respirator (FFP2 or equivalent or NIOSH 
N95) or a PAPR as well as eye protection, double gloves, disposable impermeable gowns and closed shoes or boots.

Fluid-resistant particulate respirators are recommended if goggles are utilized for eye protection. If a face shield is used, the 
respirators do not need to be fluid-resistant. The respirator should be of a shape that will not collapse easily and have high 
filtration efficiency and good breathability. Respirators should be NIOSH N95, EN 149 FFP2, or equivalent. If fluid resistance 
is appropriate, then a respirator also meeting the 80-mmHg minimum pressure test based upon ASTM F1862, ISO 22609, or 
equivalent should be selected.

In the 2014 WHO guidance document “Infection prevention and control of epidemic- and pandemic-prone acute respiratory 
diseases in health care,” April 2014, the WHO also recommended “particulate respirators at least as protective as a NIOSH-
certified N95, EU FFP2 or equivalent” for those performing aerosol-generating procedures. They cited examples of 
acceptable disposable particulate respirators in use in various parts of the world:

- Australia/New Zealand: P2 (94%), P3 (99.95%)
- China: II (95%), I (99%)
- European Union: CE-certified filtering face-piece class 2 (FFP2) (95%), or class 3 (FFP3) (99.7%)
- Japan: 2nd class (95%), 3rd class (99.9%)
- Republic of Korea: 1st class (94%), special (99.95%)
- United States: NIOSH-certified N95 (95%), N99 (99%), N100 (99.7%)

Protective Clothing

A disposable gown and apron or a disposable coverall and apron are recommended. The gown or coverall should be made of 
fabric that is tested for resistance to penetration by blood or body fluids or to blood-borne pathogens. The technical 
description for gowns can be found in the document. Disposable coveralls should be single-use, of a light color, and available 
in different sizes. Thumb / finger loops should be available to anchor sleeves in place. The garment should either be:

• Tested for resistance to blood and body fluid penetration: meets or exceeds ISO 16603 
Or

• Tested for resistance to blood-borne pathogen penetration: meets or exceeds ISO 16604 

It is noted that heat stress and breathability should be considered when selecting a garment. The second option listed above 
may result in higher potential for heat stress, which can reduce wear time.

It is conditionally recommended that a separate head cover be used that is single-use, fluid-resistant, and adjustable. The facial 
opening should be constructed without elastic. The recommendation for a separate head cover is conditional because, as the 
WHO stated, “there was no comparative evidence of effectiveness in preventing transmission between a separate head cover 
and a head cover that is integrated in the coverall. When a separate head cover is not available, a coverall with hood can be 
worn provided that the hood is put on after eye, nose and mouth protection so that mucosal protection is maintained after 
taking off the hooded coverall.”

https://www.who.int/publications/i/item/infection-prevention-and-control-of-epidemic-and-pandemic-prone-acute-respiratory-infections-in-health-care
https://www.who.int/publications/i/item/infection-prevention-and-control-of-epidemic-and-pandemic-prone-acute-respiratory-infections-in-health-care
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The document also addresses technical specifications for surgical masks, rubber boots, waterproof aprons and gloves.

U.S. CDC

On August 30, 2018 the US CDC updated “Guidance on Personal Protective Equipment (PPE) To Be Used by Healthcare 
Workers During Management of Patients with Confirmed Ebola or Persons Under Investigation (PUIs) for Ebola who are 
Clinically Unstable or Have Bleeding, Vomiting, or Diarrhea in U.S. Hospitals, Including Procedures for Donning and Doffing 
PPE”. 

It is important that anyone involved in infection control for Ebola Virus Disease (EVD) thoroughly read and understand this 
document. Below is a short summary of the personal protective equipment recommendations in the US CDC guidance.

Similar to the WHO, the US CDC emphasizes hand hygiene and instructs that hand hygiene be performed thoroughly and 
often including before and after donning and before and after doffing PPE. US CDC PPE recommendations for U.S. Healthcare 
Workers include the following:

• Single-use (disposable) impermeable gown that extends to at least midcalf or single-use (disposable) impermeable coverall 
without integrated hood. Coveralls with or without integrated socks are acceptable. Consider selecting gowns or coveralls 
with thumb hooks to secure the sleeves over the inner glove.  

• Two pairs of single-use (disposable) examination gloves with extended cuffs.
• Single-use (disposable) boot covers that extend to at least mid-calf. Single-use (disposable) shoe covers are acceptable 

only if they will be used in combination with a coverall with integrated socks.
• Single-use (disposable) apron that covers the torso to the level of the mid-calf should be used over the gown or coveralls 

if patients with Ebola are vomiting or have diarrhea; or routinely if using a coverall with an exposed, unprotected front zipper 
• Powered air purifying respirator (PAPR) with full faceshield, helmet, or headpiece; or N95 respirator. Any reusable PAPR 

headgear must be covered with a single-use (disposable) hood that extends to the shoulders, fully covers the neck and is 
compatible with the PAPR.

For additional information, please see US CDC’s “Infection Prevention and Control Recommendations for Hospitalized 
Patients Under Investigation (PUIs) for Ebola Virus Disease (EVD) in U.S. Hospitals”.

European Centre for Disease Prevention and Control

The European Centre for Disease Prevention and Control has published “Outbreak of Ebola Virus Disease in West Africa. Third 
update, 1 August 2014”.

Their recommendations are very similar to those of the WHO. It is important that anyone involved in infection control for Ebola 
Virus Disease (EVD) thoroughly read and understand this document. The ECDC recommends that patient handling be 
conducted under droplet hygiene precautions; in case of invasive, potentially aerosol-generating procedures airborne 
transmission, precautions should be employed. The PPE, donning and doffing procedures that should be used by health care 
workers treating patients infected with Ebola are described in detail

Safe use of personal protective equipment in the treatment of infectious diseases of high consequence Dec 2014 
https://www.ecdc.europa.eu/sites/default/files/media/en/publications/Publications/safe-use-of-ppe.pdf

Tutorial on the safe use of personal protective equipment Dec 2016
https://www.ecdc.europa.eu/en/publications-data/tutorial-safe-use-personal-protective-equipment

Additionally the ECDC has published a Factsheet about Ebola and Marburg virus diseases 
https://www.ecdc.europa.eu/en/ebola-and-marburg-fevers/facts/factsheet

http://www.cdc.gov/vhf/ebola/hcp/procedures-for-ppe.html
http://www.cdc.gov/vhf/ebola/hcp/infection-prevention-and-control-recommendations.html
https://www.ecdc.europa.eu/en/publications-data/rapid-risk-assessment-outbreak-ebola-virus-disease-west-africa-third-update-1
https://www.ecdc.europa.eu/en/publications-data/rapid-risk-assessment-outbreak-ebola-virus-disease-west-africa-third-update-1
https://www.ecdc.europa.eu/sites/default/files/media/en/publications/Publications/safe-use-of-ppe.pdf
https://www.ecdc.europa.eu/en/publications-data/tutorial-safe-use-personal-protective-equipment
https://www.cdc.gov/vhf/ebola/healthcare-us/ppe/guidance.html
https://www.cdc.gov/vhf/ebola/healthcare-us/ppe/guidance.html
https://www.cdc.gov/vhf/ebola/healthcare-us/ppe/guidance.html
https://www.ecdc.europa.eu/en/ebola-and-marburg-fevers/facts/factsheet
https://www.cdc.gov/vhf/ebola/clinicians/evd/infection-control.html
https://www.cdc.gov/vhf/ebola/clinicians/evd/infection-control.html
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United Kingdom

The United Kingdom Advisory Committee on Dangerous Pathogens has written a document “Management of Hazard Group 
4 viral haemorrhagic fevers and similar human infectious diseases of high consequence”. 

This document, updated in November, 2015 “VIRAL HAEMORRHAGIC FEVERS RISK ASSESSMENT (Version 6: 
15.11.2015),” also addresses health care worker PPE.

https://www.gov.uk/government/publications/viral-haemorrhagic-fever-algorithm-and-guidance-on-management-of-patients
https://www.gov.uk/government/publications/viral-haemorrhagic-fever-algorithm-and-guidance-on-management-of-patients

