PAPR for Aerosol-Generating Procedures
A PAPR system is battery powered personal respirator that filters the surrounding air, removing hazardous particles and
contaminates. The system is combined with a protective hood, which offers the wearer full protection for respiratory
system, eyes, face, and neck. As well as the protection that the system delivers to the wearer, it also offers a level of
comfort due to the flow of clean, cool air over the face. Also, in addition to these benefits, the hood has no tight-fitting
seals on or around the face. Because of the small size of the Covid-19 particles, approximately 60-140 nm, it is very
important to offer the best protection available to help protect those most in danger of contracting the virus.

FFP3 Negative pressure respirators offer >99% capture efficiency, with a penetration level of <1%.
TECMEN PAPR uses a P3 HEPA filter that provides a high capture efficiency above 99.99% and the penetration level
lowered to <0.03%.
China CDC has recommended Level 3 protection for aerosol-generating procedures. N95 mask with an additional
protection of PAPR has proven effective for protecting doctors and nurses.

Left photo shows the frontline doctors performing tracheostomy for critically ill patients in Wuhan, China.
Right photo: ENT team at Imperial College NHS Hospital performing tracheostomy for critically ill patients with the
protection of PAPR

TECMEN TM-H2 PAPR
The TECMEN Freflow™ V1 turbo unit is a positive pressure system where the powered respirator will over pressure the
hood forcing air and exhaled CO2 out through the bottom of the hood ensuring no contaminates can leak in. This
removes the need for face fit testing which is a legal requirement when using FFP3 negative pressure respirators.
Tecmen TM-H2 protective hood is constructed from a composite fabric, 87 g/m3 with heat sealed taped seams after the
hood has been sewed. The hood incorporates an anti-fog clear visor and has enough room under the hood to wear
prescription spectacles.
The system has many applications, including critical care environments, isolating wards and medical observation sites,
sample collection, corpse treatment and laboratory testing.
TECMEN has improved the design of the air blower and hood from previous models. Benefits include: • The system is certified to CE EN12941
• A filter that gives much better filtration efficiency than many other PAPR systems. (P3 to prevent the inhalation
of fine particles and other contaminants)
• Waterproof and intrinsically safe turbo unit. (Helps to prevent ingress of fluids that can damage the filter and
may drastically reduce protection)
• A removable and washable protective sleeve for the breathing hose. (Helps to prevent any build up of dirt or
contamination.)
• The hood has a large clear visor that is anti-fog, so vision will always be clear.
• The hoods are extremely comfortable to wear, and the turbo conveys filtered clean air to the head and face of
the wearer. (Helping to keep the wearer cool)
• The turbo unit delivers a flow rate of 165lpm and can be increased up to 210lpm. (Can be adjusted to suit the
wearer.)
• The battery duration is up to 9 hours with a recharge time of only 1 hour.
• Quick and easy filter change. (It only takes a matter of minutes.)
• The manufacturer will provide detailed donning and doffing procedure, disinfection instructions, and share
experiences from frontline doctors in China.
• Training procedure will be available from ENT team at Imperial College Hospitals.

Letter from Prof. Neil Tolley at Imperial College NHS Hospital
Our battle with Covid-19 became very personal due to the death of our respected colleague early on in the
pandemic. This reflected experience in China, Italy and Iran that ENT surgery is high risk. Many of our operations are
aerosol generating procedures (AGP’s), and concerns have been raised about present PPE guidance. Tracheostomy
in the Covid-19 patient has seen the publication of several national and international guideline consensus documents
reflecting concern within the surgical community.
PHE guidance for aerosol-generating procedures advises use of an FFP3 mask. Surgeons have raised concerns about
fit testing for a mask type only to be subsequently dispensed with a different brand on the day of surgery. This combined
with the naïve perspective that a single FFP3 mask fits every facial type and the practical problem for surgeons with
facial hair for religious or cultural reasons has added to the anxiety. In contrast, the PAPR system forces the purified air
out of the bottom of the hood therefore not allowing any contaminants in thereby not relying on any tight-fitting seals to
be effective.
It can be argued that Tracheostomy is a special case being an extremely high AGP where health care worker safety is
paramount. This combined with the knowledge from Wuhan that infection in ITU workers was only resolved despite
wearing N95 masks when PAPR’s (Powered Air Purifying Respirator) became available.
Health & Safety Executive Law (HSG53 4th Ed 5.2013) states that “FFP3 masks should not be worn for operations taking
longer than 60 minutes”. A Covid-19 Tracheostomy due to donning-doffing process easily exceeds this in addition to
several being done consecutively to conserve PPE.
Trusts are reluctant to procure PAPR’s as they contradict extant guidance, nonetheless, PAPR’s represent a good
investment as the virus will be with us for a considerable period of time. At some stage in the near future ENT surgery
will have to recommence. Imperial College NHS hospitals have sourced 40 sets of TECMEN PAPR, which are shared
between ENT, ICU and the team CPAP teams.
PAPR’s have been a ‘game changer” as they have facilitated a change in our management of ENT emergencies and
have permitted us to recommence anterior skull base, airway and emergency surgery to pre-covid principles. We have
also established a step-by-step training procedure for donning and doffing of PAPR and the disinfection process
following recommendations provided by the manufacturer.
The P3 HEPA filter on the TECMEN PAPR has a capture efficiency above 99.97% and < 0.03% penetration
levels.
TECMEN PAPR has been tested by INSPEC and meets the European Standard
EN12941:198+A1:2003+A2:2008 and has CE certification.
PAPR respirators can be procured through TECMEN’s U.K. distributor WeldFast (WeldFastuk.co.uk).
We should be” blunting the pandemic curve not the health care workforce”.
I believe the PAPR is essential rather than desirable when performing AGP’s.
I have no conflicts of interest only an intention to facilitate optimal safety for all colleagues.
Professor Neil S Tolley
Imperial College London
April 2020

