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Background — Current Problem

4y Cochrane  Trmtssvidesce
(!) Y
lintervention Review]

Physlical Interventions to Interrupt or reduce the spread of respiratory

viruses 1. 30 January 2023

Tom Jefferzonie, Liz Dooky?, Hiana Farroni, Lubna A Al Ansarys, Micke L van Dricls.£, Ghada A Bawazoer 7, Mark A Jones?, Tammy C
Hoffmann?, Justin Clark?, Elaine M Bsller®, Paul P Glasziow?, Jobn M Conly® 2.4

1Department for Continuing Education, University of Ordord, Osfiord Q1 24, UK. Swretitute for Bvidence-Based Healthcare, Bond L
University, Gold Coast, Acstralia. Jepidemiological of the venoto Regron, Regronal Contar for Eptdemiclogy, Venato Rogion, e a - revl ew
Padowa, Italy “Department of Familly and Corrmunity Ma ud University, @yadh, Ssudi Arabla. 5Gencral Practice Clinical u

Unit, Faculty of Medicine, The University of Queansland, Brisbane, Acstraita. *Ocpartment of Pubilc Health and Prisary €
University, Ghent, Belgium. "Dogart of Chnical Fharmacy, College of Pharmacy, King Saod University, iyadh, Saudi Anbia
aCurmening Schoel of Medidne, Unfwersity of Calgary, Room AGAS, 558, Foothills Me Canada. 20"Brien Institute for

Public Health and Synder Institute for Chronic Diseases, Cumming Schodl of Medicine, University of Calgary, Calgary, Canada. *Calgary
Zone, Alberts Health Services, Calgary, Canads a s s

ofull affibution S 13te TutorDepartment for Contirring EducationUniversity of OdordRowley Houwzs ] Wallington Square
Ondord OX1 24, UK . tom jefferson@oonted. anac uk

Contact: John M Conly, john

i s ik Antiviral drugs

Publication status and date: New ssarch for studies and contert updated (no charge to conclusions), published In lssue 1
Cration: erson T, Dosley L, Ferroni £, Al Areary LA, van Driel ML, Bawazeer GA, Jonas MA, Hoffmann TC, Clark J, Boller EM,

Glasriou PP, Conly IM. Phwsical Interventions 1o Intarrup ] 0 5 HOMOtC
Rewviows 2023, lssue 1 Art. No: CDO0E20T. DOE 1 D

| ] g =
might © 2023 The Authors. Coc J s, Lid. onbehalf of The Vaccl nes

rans Collaboration. This Is an cpen access artids under the terms of the Cre v Al n Licence, which peemits use,
bution and repraduction In any medlum, proveded the orfggnal week b pregery eited

ABSTRACT

e e COVID-19
COVID-19 pandemic
To assess the effectivencss of physical iIntervengions to ingerrupt or reduce the spread of acute respiratory vinses.

=
s H1N1 (2009 influenza
We saarchod CENTRAL, PubMed, Embase, CINAML, 3nd two trials rogistars In October 2022, with backwards and foreards aitation analyzs

on the now studies

Background

Sslaction criteria

We Induded randeenizad contrelied trials (RCT3) and diuster RCTs Investigating plwsical interventions (scrosning 3t entry ports, iselation
quaranting, physical distancing, personal protection, hand hygiene, boe masks, glasses, and gargling) to prevent respiratory
transmisszion

Fhiysical Interventions to INEerTupt of 100 thé 5praad of Femiratory vinuses aview
Cooyright © 2023 The Aumors. Cocheans Datatiess of Sysiemaic Soviews pubishad by Jotn Wiey & Sors, Lid on b
o




COVID Droplet(s)

100 nm

https://www.cdc.gov/dotw/covid-19/index.html




Particle Size Distribution
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N-95 Electret Filter Media (U.S. Patent 6119691A)

“Nonwoven web of thermoplastic microfibers.
(1€ fliaapielelre 1] D I1DC dl € 0
substantially the same composition, are
nonconductive, and have an effective fiber
diameter less than about 15 micrometers. The
nonwoven web also has sufficient unpolarized

trapped charge”
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NIOSH Evaluation of Respirator Filters

1) As predicted by single fiber filtration theory,
4 to 20 nanometer particles were captured very
efficiently by respirator filter media.

2)The most penetrating particle size (MPPS)
range for electret filter media (the most
common type of filter used in respirators on
the market today) was between 30 and 100
nanometers, with 100-class respirators having
higher levels of laboratory filtration
performance compared to 95-class respirators.

3) Leak size (FIT) was the largest factor
affecting the number of nanoparticles inside
the facepiece. Nof the mask-media type.
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https://blogs.cdc.gov/niosh-science-blog/2011/12/07/resp-nano/




Do Masks Work? YES!!!

Coughing, sneezing, or even speaking

* can send droplets flying everywhere




N-95 Alternatives
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https://wvutoday.wvu.edu/stories/2020/04/13/wvu-team-unmasks-effective-n95-alternatives
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Low-cost measurement of face mask efficacy
forfiltering expelled droplets during speech
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method 1o evaluate the officacy of masks the

during rogutsr spoech.
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mask types apy p
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INTRODUCTION
The ghobal spread of coromavires disease 2019 (COVID 19) in early
2120 has sutetantually ww reasen) tae devnand for face meedcs arcwed g
ﬁm-umummmumm.y Here, v adage &
pproach (1.2 st ighlight nart
demcronces @ the aectiveness of dtterent masks and mash Akemaces
o suppress the spread of respiratory drophets during regular speoch.
In general, the term “face mask” governs a wle rangr of prosective
equipinens with the possary fuscton of feducing the eransmisson
of panicies or dropless. The moa common applacatson in modern
medicine s 10 provide proection 1o the wearer (e, first responders),
bt surgical face masks were or Iintroduted to protect sur
roundumg porsons from the wearer, mch & protecting patients with
T weomindi Byzaafisd OO mgrnes from the swngcal wam ( §) of
the persons surrounding & tuherCuliosis patient rom coniracing the
discase via airborne dropiets (4). This lamer role has boen embraced
by multiple governments and regulatory agencies (5), since patients
with COVID 19 G be asymyponmne but (ontagoss for sy days
(6) The premase of prosechon from mfxed [n-mln—-qpm

2 Speech, sneezing, of cooghing.

use (10), have led 10 public use of a variety of solutions that are
generally less restrictive (sech as bomemade cotton masks or
lmmlhnuulfm’mvﬁly ‘Whibe some textibes weerd
for musk faboacstan bave born ch d (1 the p
amnmnawqummkm The work
we report here describes 2 measerement method that can be esed w
improve evabsation 1o guide mask selection and purchase decisions.

A schemand and demonstration mmage are shown m Fig 1 In
Ibeied, an opermor wears s face mask and speaks o the darecnon
of an expanded laser beam insede a dark encloswre. Dvoplets thar
propagate through the laser beam scaner kight, which is recorded
with 2 cell phone camera. A sample computer algorithen is used W
ot the dropdets m the video. The roguired hardware for these
measnfements 15 commonty svinkible. ssitable lxers sod optxcal
components are accessibile i b of research lab
or can be purchased for less than $200, and a2 sandard cell phone
camera can serve a5 3 recording device. The experimental sctup s
simple and can eanly be built amd operased by nonexperts

Badow, we describe e mwethod snd

& sample: Wearing 3 (ace mask wall red ke spread of resp Y
droplets containing viruses. Rocent stedics sugpest that wearing
face masks reduces the spread of COVID 19 om 2 population level
and consequently blunts the growth of the epadems curve (7, ).
Sl dererminstg mask officacy is 8 comples 10pic thae s sl s
active fichd of rescarch [soe, for cxampie, (9)]. made oven more
complicated becasse the infection pathways for COVID- 19 are Bot
yet fully undersiood and are complicated by mamy factors such as
the route of transamsson, (oerect fit ad wsage of maeks, and v
roamentsl varables From a pebln policy perspecrive, shorages
in sapply for surgical face masks and N9S respirasors, as well as
concerns about their side effects and the discomion of profonged
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study of all use cases. We merely demonstrated our method ca a
vanety of commonly svastable mxasks and mask slvermatives with one
speakor, anad & subact of these masks were wosed with four speakers
Fcnt from these Bmiad domonstratos swdics, imporant gencral
characeeriancs can be ed by p g 3 relative ¢
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RESULTS

We tested 14 commonly available masks or mask alsernatives, one
patch of mask material. and a professionally fit testied N95 mask
(see Fig. 2 and Table 1 for details). For reference, we recorded con
trol trmls where the spesker ware N0 prowective Mask of Overing
Fach st was performad with the same prowocol. The camera was
used to record 2 video of approxinatcly 40 s length 1o recoed drop
lets emitied while speaking. The first 10 5 of the video serve as base
lne. In the pext 10 5, the mesk wearer repeated the sentence “Stay
heslthy, people™ five times (speoch), after which the camers

Gaitor-Gate 2020

14/gaiters-do-no-harm-wvu-toxicologists-find-coverings-help-contain-the-spread-of-exhaled-droplets




Double Masking

https://wvutoday.wvu.edu/stories/2021/03/04/doubling-up-on-masks-doubles-down-on-protection-wvu-experiment-confirms




Two-headed coughing-breathing simulator system developed by NIOSH
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no mask

Cougher Breather |

T e =

- Cougher a smgle cough of 0.1—7 micron
particles (small aerosol particles)
= Breather: 27 L/min breathing rate

= Four particle counters sampled aerosols
around the room .'
- = Two particle counters sampled aerosols at

and to the side of the breather’s mouth

= Room was not ventilated during the
experiment
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Mean concentration at breathing simulator mouth
6 feet from cougher to breather

B 1 minute
5 minutes

20 minutes

o
S
S~
oo
3
c
o
=)
©
o
=
[
[}
[S]
C
(@]
(S
©
(%]
(@)
o
()
<<

Cougher no mask/ Cougher mask/ Cougher no mask/ Cougher mask/
breather no mask breather no mask breather mask breather mask

EYRYRY,




Mask Considerations and Limitations

. Mask type

. Protect

. Contain

. Distance between people
. Number of people

. Type of room

. Size of room

1
2
3
4
5]
6
7
8

. Time in room




