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COVIDP19 related Infection Control and Prevention topics

v v v D D D

discussed In Par?2
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PPE Optimization
Use, Reuse and Extended Use



How to ration PPE use?

A Personal Protective Equipment (PPE) must be coglesor disposable e )
full-face shield N

rationally used for activities commonly performed B« Medical mask
by HCWs

A Use of PPE should be based on transmission base
precautions (TBPSs)

A HCWasnvolved in direct care of COVID patients
should wear appropriat® PE o el
I Gloves (norsterile, examination)
i Medical mask
I Eye protection (goggles or face shield)
i Gown (longsleeved, norsterile)

*Note: information on this slide is PPE as recommended by WHO

COVIDB19: Guidance for infection prevention and control in healthcare settings. Versionttp§://apps.who.int/iris/handle/10665/331215
4



https://apps.who.int/iris/handle/10665/331215

Aerosol Generating Procedures (AGP) require additional

A AGPs associated with increased risk of transmission f

les or disposable ss«vseees Particulate respirator at

other coronaviruses (SAR®V and MERSoV) fltfaceshield 'to‘%:ﬁ;‘”% "

A Perform AGPs in adequately ventilated rooms cquialent
I Negative pressure roonaf{ least 12 air changes/hogr ~ SSEENEN Gown
I Natural ventilation (air flow at least 160 L/s per patient)

A Wear appropriate PPE
.
.
.
.

Gloves (sterile where indicated)
Particulate respirator(N-95/FFP 2/ FFP 3)
Eye protection (goggles or face shield)
Gown (longsleeved, norsterile)

*Note: information on this slide is PPE as recommended by WHO



When should | use coveralls or a Hazmat suit?

A Coveralls, double gloves, or head covers (hood) that cover the head and |l
neck used in the context of filovirus disease outbreaks (e.g. Ebola virus)
are not required when managing COMI® patients.

A CDC includes use of coveralls as a contingency strategy when gowns ar
not available

T material and seam barrier properties determine protective level
i features including closures, will affect the protective level

i HCP unfamiliar with the use of coveralls must be trained and practiced in their
use, prior to using during patient care

1. 1. https://apps.who.int/iris/bitstream/handle/10665/331695/WHPD19nCowvIPC PPE_ us2020.3eng.pdf
2. 2.https:/iwww.cdc.gov/coronavirus/201Shcov/hep/ppestrategy/isolationgowns.html

This Photoby Unknown Author is licensed underCC BY



https://apps.who.int/iris/bitstream/handle/10665/331695/WHO-2019-nCov-IPC_PPE_use-2020.3-eng.pdf
https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/isolation-gowns.html
https://en.wikiversity.org/wiki/WikiJournal_Preprints/Western_African_Ebola_virus_epidemic
https://creativecommons.org/licenses/by-sa/3.0/
https://www.flickr.com/photos/45946836@N00/1400303200/
https://creativecommons.org/licenses/by/3.0/

HOW TO PUT ON AND TAKE OFF

Personal Protective Equipment (PPE) @) s

How to put on PPE (when all PPE items are needed) How to take off PPE

= s Step 1 Step 1

= - Identify hazards & manage nisk. Gather the necessary PPE. - Avoid contammnation of seff, others & the environment
- Plan where to put on & take off PPE. - Remove the most heavily contaminated items first
- Do you have a buddy? Marror?
- Do you know how you will deal with waste? Remove gloves & gown
- Peel off gown & gloves and roll mside, out
- Dispose gloves and gown safely

Step 2 « /| step2
-Put on a gown. - Perform hand hygiene

Step 3 - Put on medical mask and eye protection (e.g face : Step?a

Shesid. wisorigoggies) if wearing face shield:
5 - Remove face shield from behind

- Dispose of face shield safely

.
.
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< Step 3b
Note: ¥ performing an aerosol-generating procedure (e.g. of y tract, ) If wearing eye protection and mask:
resuscitation, bronchoscopy, /), a particulate (e.g. US NIOSH<certified NO5, EU FFP2, — - Remove goggles from behind

- Put goggles in a separate contamer for reprocessing
or equavalent respirator) should be used in combinabon with a face sheeld or an eye protection. Do user | ok b of
seal check # using a particulate respirator.
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How can | calculate the PPE requirement

for my hospita

A A PPE burn calculator to facilitate
administrators to indent and track :
utility of PPE is available from CDC |
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https://www.cdc.gov/coronavirus/2019
ncov/hcp/ppe-strategy/burn-calculator.html

A WHO has developed a tool for

_ ! ) _ e e e
forecasting supplies, diagnostics anc

equipment requirements including -

PPEs R ——
https:/www.who.int/emergencies/diseasesth i=— = @ & . w =
ovelcoronavirus2019/technicai Frord

guidance/covid19-critical-items

oo .|



https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/burn-calculator.html
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/covid-19-critical-items

How do we handle shortages of PPE?

Strategies to optimize the availability of PPE
A Minimize need for PPE

Minimize PPE
I Consider telemedicine for patient care Imr?l':;
I Use physical barriefs.e.. glass/ plastic
windows) Use PPE Coordinate
I Restrict HCW not involved in direct patient appropriately PPE; u.pply
care from entering rooms of COVID patients S
A Coordinate PPE supply chain Optimize
management mechanism PPE
i Forecast PPE use availability

I Monitor and control PPE request
T Monitor end to end distribution

https://apps.who.int/iris/bitstream/handle/10665/331498/WH@019-nCoVVIPCPPE us2020.2eng.pdf



https://apps.who.int/iris/bitstream/handle/10665/331498/WHO-2019-nCoV-IPCPPE_use-2020.2-eng.pdf

Can PPEs be1gsed?

A Inthe contextof limited supplies,consider
I Usingreusablepersonalprotective equipmentwhere optionsexist
(e.g., cloth gowns,reusablegogglesr faceshields)
i MakesureY | y dzF | OnstoeNi@hsidR &@processingre followed
(i.e., cleaninganddisinfecting)

A Assignpersonnelasneededto:
I Ensureequipmentare correctlyreprocessedfter eachuse
i EnsurereusablePPEareroutinely inspected maintainedandreplacedwhenneeded
A mendasmallholein a gown, replacemissingfasteningties
A disposeof cloth gownswhenthey arethin or ripped

Guidelines for raise of Personal Protective Equipment HICC, AIIMS, New Delhi
https://www.fda.gov/medicaldevices/personaprotective-equipmentinfection-control/fags-shortagessurgicatmasksand-gowns
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https://www.fda.gov/medical-devices/personal-protective-equipment-infection-control/faqs-shortages-surgical-masks-and-gowns
https://www.fda.gov/medical-devices/personal-protective-equipment-infection-control/faqs-shortages-surgical-masks-and-gowns

Can the N95 masks be reused after a set time period “

r

A SAR&OW2 virus can survive up to 72 hours on plastic, stainless steel and
cardboard surfaces

A One strategy

I Issue five N95 respirators to each healthcare worker

I The healthcare worker will wear one respirator each day and store it in a
breathable paper bag at the end of each shift

I Reuse with a minimum of five days between each Filtering Facepiece
Respirator (FFR)

I Healthcare workers should treat the FFRs as though they are still
contaminated

I If supplies are limited and five respirators are not available FFR
decontamination may be necessary

https://www.cdc.gov/coronavirus/2019cov/hcp/ppe-strategy/decontaminationreuserespirators.htmi 11
I



Can the N95 masks be reused after a set time period

The bag has to be open wide and stay that way.

https://snig.iss.it/wpcontent/uploads/2020/03/COVIiExtendedUseReuseof-PPEand-N95-ext.pdf -
e



Can the N95 masks be reused after a set time period -

https://snlg.iss.it/wpcontent/uploads/2020/03/COVIExtendedUse Reuseof-PPEand-N95-ext. pdf



When should a healthcare worker get a new N95 ?

After use during aerosol generating procedures

If the respirators contaminated with
I blood

I respiratory or nasal secretions
I other bodily fluids from patients

Respirator is wet

Following close contact with, or exit from, the care area of any patient co
Infected with an infectious disease requiring contact precautions.

A It can no longer be properly fitted
A Breathing through the respirator becomes difficult

>

1. https://www.cdc.gov/niosh/topics/hcwcontrols/recommendedguidanceextuse.htmi
2. https:/Iwww.ecdc.europa.eu/sites/default/files/documents/Cleice-masksin-caseshortage-surgicatmasksrespirators202603-26.pdf
3. https://www.cdc.gov/coronavirus/2028cov/hcp/ppe-strategy/decontaminationreuserespirators.html 14



https://www.cdc.gov/niosh/topics/hcwcontrols/recommendedguidanceextuse.html
https://www.ecdc.europa.eu/sites/default/files/documents/Cloth-face-masks-in-case-shortage-surgical-masks-respirators2020-03-26.pdf
https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/decontamination-reuse-respirators.html
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What precautions should you take before using a

decontaminated FFR?

Clean hands with soap and water or an alcdbeded hand sanitizer before and after
touching or adjusting the FFR.

Avoid touching the inside of the FFR.
Use a pair of clean (nesterile) gloves when donning and performing a user seal check.
Visually inspect the FFR to determine if its integrity has been compromised.

Check that components such as the straps, nose bridge, and nose foam material did not
degrade, which can affect the quality of the fit, and seal.

If the integrity of any part of the FFR is compromised, or if a successfuseal check
cannot be performed, discard the FFR and try another FFR.

Users should perform aser seal checiknmediately after they don each FFR and should not
use an FFR on which they cannot perform a successful user seal check

15


https://www.youtube.com/watch?v=pGXiUyAoEd8
https://www.youtube.com/watch?v=pGXiUyAoEd8

How long can | extend the use of a
N-95 respirator

Key consideration for safe extended use is respirator must maintain its fit and funct

A Workers in other industries routinely use N 95 respirators for several hours
uninterrupted

A Experiencdrom thesesettingsindicate respiratorscanfunction within their design
specificationaip to 8 hoursof continuousor intermittent use

A If extendeduseof N95 masksare permitted, Hospitaladministratorsshouldensure

I Adherenceto administrativeand engineering(e.g., use of barriersto prevent
droplet spraycontamination)

I strict adherenceto hand hygiene practices and proper Personal Protective
Equipment{PPEHonninganddoffing technique

https://apps.who.int/iris/bitstream/handle/10665/331215/WH@019-nCowvIPCPPE us2020.1eng.pdf
https://www.cdc.gov/niosh/topics/hcwcontrols/recommendedqguidanceexitise.html



https://www.cdc.gov/niosh/topics/hcwcontrols/recommendedguidanceextuse.html

Other recommendations for extended use of N 95 respirator

A Considemseof a cleanableface shield(preferred)over an N-95 respirator
and/or other steps(e.g., maskingpatients, use of engineeringcontrols)to
reducesurfacecontamination

A Perform hand hygiene with soap and water or an alcohotbased hand
sanitizerbefore and after touchingor adjustingthe respirator(if necessary
for comfort or to maintainfit)

CDC, Respirator Extended Use Recommendatutyss://www.cdc.gov/niosh/topics/hcwcontrols/recommendedguidanceextuse.htmy,
I


https://www.cdc.gov/niosh/topics/hcwcontrols/recommendedguidanceextuse.html

Can N95 Respirators be reised?

Additional guidance forthcoming from MoHFW

Ve

A Various disinfection or sterilization methods may be effective for
reprocessingf respirators however,only few have beendocumentedin
the literature

A If this strategyis adopted, A Uirfd@rtant to take into considerationthat
there are currently no standardizedmethods or protocols for ensuring
the effectivenesshor integrity of the respiratorsafter reprocessing

A Additional questions regarding different methods are discussed in
successiveslides

1. Recommended Guidance for Extended Use and Limited Reuse of N95 Filtering Facepiece Respirators in HealthchtEOS#tings
https://www.cdc.gov/niosh/topics/hcwcontrols/recommendedguidanceextuse.htmi

2. Local practice at US hospital forpecessing N95s with UV germicidal irradiation:
https://www.nebraskamed.com/sites/default/files/documents/covitB/n-95-decon-process. pdf

3. Guidelines for rase of Personal Protective Equipment HICC, AlIIMS, New Delhi

18


https://www.cdc.gov/niosh/topics/hcwcontrols/recommendedguidanceextuse.html
https://www.nebraskamed.com/sites/default/files/documents/covid-19/n-95-decon-process.pdf

What are the possible ways {5 respirators can be

sterilized for reuse?

Periodic Reuse
Promising methods Methods currently not

A
A

i Ultraviolet irradiation recommended

i Hydrogen peroxide vapour 'IA‘“tOC'aVIEAI .
. . sopropyl Alcoho
I Moist heat

A Promising Methods with some limitations Dry microwave irradiation
I Steam sterilization Chlorine (bleach)
I Liquid hydrogen peroxide
A Method with serious limitations
I Ethylene oxide

https://www.cdc.gov/coronavirus/2019cov/hcp/ppe-strategy/decontaminationreuserespirators.htmi 19
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Additional guidance forthcoming

A
A

p>

p>

Thevirusneedsa hostcellto survive

SAR&0\f2 cansurvive3d hoursin air, 4 hourson a coppersurface,up to 24 hours
on cardboardsurfacesandup to 72 hourson a stainlessor a plasticsurface
Polypropylenewhich on the external surfaceof an N 95 maskis a hydrophobic
plasticmaterialwith zeromoisture content

Someresearcherfhave recommendedrotating through a seriesof masks,so that
worn maskscand NXBandpassivelybecomevirusfree again

Sites are humbering respirators, drying them, and reusing in the numbered
sequenceafter 5 days Useof brown paper bagsto pull moisture from masksis
alsobeingdone

https://www.nejm.org/doi/10.1056/NEJMc2004973

https://utrf.tennessee.edu/informatiofags-performanceprotection-sterilization-of-masksagainst-covid-19/

https://www.cambridge.org/core/journals/infectiorcontrol-and-hospital-epidemiology/article/absencef-contamination-of-personatprotective-

equipmentppe-by-severeacute-respiratorysyndromecoronavirus2-sarscov2/EA37207FECDD23BE900526 CEES5BA9430

20
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https://www.nejm.org/doi/10.1056/NEJMc2004973
https://utrf.tennessee.edu/information-faqs-performance-protection-sterilization-of-masks-against-covid-19/
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/absence-of-contamination-of-personal-protective-equipment-ppe-by-severe-acute-respiratory-syndrome-coronavirus-2-sarscov2/EA37207FECDD23BE900526CEE5BA9430

A Researcherin SingaporeswabbedN95 face masks,gogglesand shoesof
30 health careworkersasthey exitedroomsof 15 patientswith COVIEBEL9

No viral genetic material was detecte

Il Suggestextendeduseof masksand goggleanightwork, in certainconditions

Il The study might have missedsome virus on masksdue to the limited way
researcherdestedthe masks

|| Patientswerein isolationroomswith 12 air changeger hour

Conditions might differ at other health care faciliti

https://www.cambridge.org/core/journals/infectiorcontrol-and-hospital-epidemiology/article/absencenf-contamination-of-personalprotective-
eguipmentppe-by-severeacute-respiratorysyndromecoronavirus2-sarscov2/EA37207FECDD23BE900526 CEE5BA9430



https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/absence-of-contamination-of-personal-protective-equipment-ppe-by-severe-acute-respiratory-syndrome-coronavirus-2-sarscov2/EA37207FECDD23BE900526CEE5BA9430

Is It possible to avoid contamination of the-8I5 respirators?

A Contaminationof the respirator surface can be potentially avoided by
wearinga medicalmaskoverit, or usinga faceshieldthat canbe cleaned

A Committee report by the US National Academy of Scienceson the
possibility of reusingrespirators during an influenza pandemicin 2006
couldnot identify anyexistingmethodthat effectively

Il Removegshe viralthreat
I Harmlesdo the user
I Doesnot compromisethe integrity of the facemask

1.https://lwww.ecdc.europa.eu/en/publicationslata/cloth-maskssterilisation-options-shortagesurgicatmasksrespirators
2.https://www.nap.edu/catalog/11637/reusabiliyof-facemasksduring-an-influenza-pandemicfacing-the-flu

22


https://www.ecdc.europa.eu/en/publications-data/cloth-masks-sterilisation-options-shortage-surgical-masks-respirators
https://www.nap.edu/catalog/11637/reusability-of-facemasks-during-an-influenza-pandemic-facing-the-flu

Can the masks be sterilized by heat treatment?

A Itisreported, SARE0V2 cannotsurvive65°Cfor 30 minutes
I It shouldbe safeto re-usethe maskafter sterilizingin hot air at 70° Cfor 30
minutes

A It is recommendedto suspendthe masksin the hot air oven without
contactingor putting the maskstoo closeto a metal surface

A Therespiratorcanbe hungin the ovenusinga wood or a plasticclip on its
edgeof non-breathingzoneor put on a wood grill at least6 inchesaway
from ametal surface

https://utrf.tennessee.edu/informatiofags-performanceprotection-sterilization-of-masksagainst-covid-19/ 23



https://utrf.tennessee.edu/information-faqs-performance-protection-sterilization-of-masks-against-covid-19/

Can the masks be sterilized using steam/ water?

A Some studies have shown that the electric decay (efficiency) of the

respirator is unnoticeable by sterilization using 925team for three
minutes

A The charge loss or the filtration efficacy (FE) degradation is only in the
range of 0.5%

|| i.e., the retained filtration efficacy (FE) is 98.5% for N 95 having an initial FE o
99% after the heat treatment at ?Q for 24 hours accordingly

Limited evidence exists to support this methodola

1. Cloth masks and mask sterilization as options in case of shortage of surgical masks and redp2atularch 2020. Stocklm: ECDC; 2020.
https:/www.ecdc.europa.eu/sites/default/files/documents/Clefhce-masksin-caseshortage-surgicakmasksrespirators202603-26 pdf
2. https//utrf.tennessee.edu/informatiorfags-performanceprotection-sterilization-of-masksagainst-covid-19/

24
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https://www.ecdc.europa.eu/sites/default/files/documents/Cloth-face-masks-in-case-shortage-surgical-masks-respirators2020-03-26.pdf
https://utrf.tennessee.edu/information-faqs-performance-protection-sterilization-of-masks-against-covid-19/

Can the facial masks be sterilized using alcohol?

Alcoholwill penetrate the fabric and
the charges will be erasely either
alcohol liquid or its vapor

https://stanfordmedicine.app.box.com/v/covidEPPFE1-1

Can Facial Masks be Disinfected for Re-use?
(Measurement results by 4C Air Inc.)

Samples

70°C hot air in oven,
30min

UV light, 30min
75% alcohol, soaking
and drying
Chlorine-based
disinfection, 5min
Hot water vapor
from boiling water,
10min

Initial samples
before treatment

Meltblown fiber filtration
media

Filtration Pressure drop
efficiency (%)  (Pa)
96.60 8.00
95.50 7.00

56.33 7.67
73.11 9.00

94.74 8.00

96.76 8.33

Static-charged cotton

Filtration Pressure drop
efficiency (%) (Pa)
70.16 467
77.72 6.00
29.24 5.33
57.33 7.00
77.65 7.00
78.01 5.33

E. Coli.
Disinfection
Efficiency
>99%

>99%
>99%

>99%

>99%

Conclusions: DO NOT use alcohol and chlorine-based disinfection methods. These will remove
the static charge in the microfibers in N95 facial masks, reducing filtration efficiency. In
addition, chlorine also retains gas after de-contamination and these fumes may be harmful.

Table 2: Data supplied courtesy of Professor Yi Cui | Materials Science and Engineering, Stanford University and
Professor Steven Chu | Physics and Molecular & Cellular Physiology, Stanford University on behalf of 4C Air

Incorporated.

25



https://stanfordmedicine.app.box.com/v/covid19-PPE-1-1

Can the facial masks be sterilized using chlorine?

Can Facial Masks be Disinfected for Re-use?
(Measurement results by 4C Air Inc.)

' Samples Meltblown fiber filtration Static-charged cotton E. Coli.
media Disinfection
H H . . L Efficiency
Filtration Pressure drop  Filtration Pressure drop
Chlorl ne retal nS gas after efficiency (%)  (Pa) efficiency (%) (Pa)
_ i i i I 70°C hot air in oven,  96.60 8.00 70.16 4.67 >99%
de-contamination(skin and respiratory =~
1 1 1 1 1 UV light, 30min 95.50 7.00 77.72 6.00 >99%
irritants) which remained after multiple 25 . ot
H and drying
strategies were used to remove them Chiorine based 9%
disinfection, 5min
Hot water vapor 94.74 8.00 77.65 7.00 >99%

from boiling water,

These chlorine fumes may be harme-TE

Conclusions: DO NOT use alcohol and chlorine-based disinfection methods. These will remove
the static charge in the microfibers in N95 facial masks, reducing filtration efficiency. In
addition, chlorine also retains gas after de-contamination and these fumes may be harmful.

Table 2: Data supplied courtesy of Professor Yi Cui | Materials Science and Engineering, Stanford University and
Professor Steven Chu | Physics and Molecular & Cellular Physiology, Stanford University on behalf of 4C Air
Incorporated.

https://stanfordmedicine.app.box.com/v/covid 1PPEl- o6
1



https://stanfordmedicine.app.box.com/v/covid19-PPE-1-1

Ethylene oxide is a method with serious limitatic

A Ethylene oxidenay be harmful to the wearer
A Long aeration cycles are needed to ensure removal of highlyEt®igas.
A Ethylene oxide is carcinogenic and teratogenic

A Chronic inhalation of ethylene oxide has been linked to neurologic
dysfunction and may cause other harmful effects to the wearer

Decontamination and Reuse of Filtering Facepiece Respiratb@sApril 2020. Atlanta: CDC; 20afips://www.cdc.gov/coronavirus/2019
ncov/hcp/ppe-strategy/decontaminationreuserespirators.htmil

27
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https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/decontamination-reuse-respirators.html

Can the masks be decontaminated using

neroxide?

A Submerging N95 masks in liquid hydrogen peroxide showed no negative
effect on filtration performance

I Six N95 models tested demonstrated no changes in filter performance after
three cycles of decontamination in liquid hydrogen peroxide

A NO95 fit and disinfection efficacy were not assessed for this method

Limited evidence exists to support this methodolofil

1. Bergman, M., et akyaluation of Multiple (8Cycle) Decontamination Processing for Filtering Facepiece Respiriborsialof Engineered
Fibers and Fabrics, 205]4): p. 3311.
2.ViscusjD.J., King, W.P., Shaffer, Eftect of decontamination on the filtration efficiency of two filtering facepiece respiratatels.Journal

of the International Society for Respiratory Protection, 2@@7 p. 93107 -



What are the most promising methods for decontaminati

N95 masks?

A Hydrogen peroxide vapour, ultraviolet irradiation and moist heat
A These methods do not appear to break down filtration or compromise the
N95

A However, many of these methods can only be used for a limited number c
times on the same mask and limited evidence exists for all three

techniques

Decontamination and Reuse of Filtering Facepiece Respiratb@sApril 2020. Atlanta: CDC; 20afips://www.cdc.gov/coronavirus/2019
ncov/hcp/ppe-strategy/decontaminationreuserespirators.htmil
29



https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/decontamination-reuse-respirators.html

Can N95 masks be decontaminated using hydrogen pero

vapour?

A Investigations into hydrogen peroxide vapour decontamination of N95s provides
evidence of minimal effect to filtration and fit while demonstrating 99.9999%
efficiency in killing bacterial spores

A Filtration performance of the ten N95 models tested was not impacted while
showing a dog reduction in tested spores

A However, other studies found that three cycles of treatment using this technique
negatively affected filtration performanée

A This is a promising method with a potential for high capacity throughput, but
certain systems may be more compatible with decontamination of N95 masks

1. BattelleFinal Report for th&ioquellHydrogen Peroxide Vapor (HPV) Decontamination for Reuse of N95 Respirators. 2016; Available
from: https://www.fda.gov/emergencypreparednessand-response/mcraregulatory-science/investigatingdecontamination-and-reuserespiratas-public-

health-emergencies
2. Bergman, M., et aEyaluation of Multiple (8Cycle) Decontamination Processing for Filtering Facepiece Respirdnorsalof Engineered Fibers and

Fabrics, 201(&(4): p. 3341. 30
o



https://www.fda.gov/emergency-preparedness-and-response/mcm-regulatory-science/investigating-decontamination-and-reuse-respirators-public-health-emergencies

Can N95 masks be decontaminated using moist heat?

A Moist heat, consisting of ~6G and 80% relative humidity caused minimal
degradation in the filtration and fit performance of tested N95s

A One study showed that N95 masks contaminated with H1IN1 influenza
virus, treated with moist heat of 68 and 85% RH, achieved a 99.99%
reduction in virus

A One limitation of the moist heat method is the uncertainty of the
disinfection efficacy for various pathogens

1.ViscusjD.J., et almpact of three biological decontamination methods on filtering facepiece respirator fit, odor, comfort, andinigpn
easeJournal of Occupational and Environmental Hygiene, 20(T): p. 4266.

2.Heimbuch B.K., et alA pandemic influenza preparedness study: use of energetic methods to decontaminate filtering facepiece nsspirato
contaminated with H1N1 aerosols and droplefsnerican Journal of Infection Control, 20BB(1): p. e®9. 31



Can N95 masks be decontaminated using ultraviolet

Irradiation?

A UV irradiation is a promising method but the disinfection
efficacy is dependent on dose delivered

A Acceptable filtration performance was recorded for
eleven models exposed to various UV doses ranging fro
roughly 0.5950 J/cm and irradiation was shown to have
minimal effect on mask fit

A Not all UV lamps provide the same intensity thus
treatment times would have to be adjusted accordingly

A Proper precautions are required to avoid UV exposure to
skin or the eves

1.ViscusjD.J., King, W.P., Shaffer, Bffect of decontamination on the filtration efficiency of two filtering facepiece respirator
modelsJournal of the International Society for Respiratory Protection, 2B@7. 93107.

2. https://lwww.nebraskamed.com/sites/default/files/documents/covi®/n-95-deconprocess. pdf 32
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Where can | find the protocol to decontaminate?

Ultraviolet 0.5-1.8 Jfcm? Influenza A (H1M1) 99.9% for all 12,13, 14
germicidal Avian influenza Avirus  tested viruses
irradiation (H5M17,
(LVGI) low pathogenic
Influenza A (H7NG),
AfANhUI/1/2013
Influenza A (H7NG),
AfShanghaif1/2013
MERS-CoV
SARS-CoV
H1M1
Influenza A/PR/8/34
M52 bacteriophage
Microwave 1100-1250 W microwave models (range: 40 H1M1 influenza 09,90 14
generated seCto 2 min) ASPR/E34
steam
Microwave 1100 W, 90 sec (bags filled with 60 mL tap M52 bacteriophage 59,904 15

steam bags water)

Moist heat 15-20 min (e0°C, 80% RH) H1M1 influenza 09.99% 14

imenihatinm AIDRIRI2A

Decontamination and Reuse of Filtering Facepiece Respiratb@sApril 2020. Atlanta: CDC; 2020.
https://www.cdc.gov/coronavirus/201hcov/hcp/ppe-strategy/decontaminationreuserespirators.html 33
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Where can | find the protocol to decontaminate?

Vaporous Battelle report: Bioguell Clarus C HPV Geobacillus =00,509% 3,4, 6
hydrogen generator: The HPY cycle included a 10 min stearothermaphilus
peroxide conditioning phase, 20 min gassing phase at  spores
WVHP) 2 g/min, 150 min dwell phase at 0.5 g/min, T1, T7, and phi-&
and 300 min of aeration. bacteriophages

Bergman et. al.: Room Bio-Decontamination
Service (RBOS™, BIOQUELL UK Ltd, Andover,
UK), which utilizes four portable modules:
the Clarus® R HPV generator (utilizing 30%
H:3:), the Clarus R20 aeration unit, an
instrumentation module and a control
computer. Room concentration = 8 g/m?, 15
min dwell, 125-min total cycle time.

Kenney personal communication: Bioguel
BQ-50 generator: The HPV cycle included a
10 minute conditioning phase, 30-40 min
gassing phase at 16 g/min, 25 min dwell
phase, and a 150 min aeration phase.

Decontamination and Reuse of Filtering Facepiece Respiratb@sApril 2020. Atlanta: CDC; 2020.
https://www.cdc.gov/coronavirus/201hcov/hcp/ppe-strategy/decontaminationreuserespirators.html



https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/decontamination-reuse-respirators.html

2 KSY @2dz aK2dzZ RyQui NBFB

A After caring for any patient canfected with an infectious disease requiring
contact precautions

A When the respirator Is:

Soiled with bodily fluids

When it gets wet

It can no longer be properly fitted

Breathing through the respirator becomes difficult

Immediate reuse after an aerosefienerating procedures not recommended
as it is considered heavily contaminated

1. https://www.ecdc.europa.eu/sites/default/files/documents/Cledce-masksin-caseshortagesurgicakmasksrespirators202803-26.pdf

2. https://www.cdc.gov/coronavirus/20acov/hcp/ppestrategy/decontaminationreuserespirators.html
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https://www.ecdc.europa.eu/sites/default/files/documents/Cloth-face-masks-in-case-shortage-surgical-masks-respirators2020-03-26.pdf
https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/decontamination-reuse-respirators.html

How do | know if the N95 mask is of sufficient quality?

Example of Exterior Markings on a NIOSH-approved Filtering Facepiece Respirator

Brand name, registered trademark, or an
easily understood abbreviation

NIOSH name in block letters or a NIOSH logo

Filter Class (N, P, or R) and
Filter Efficiency Level (95, 99, or 100)

https://www.cdc.gov/niosh/npptl/usernotices/counterfeitResp.html 36




Examples of Counterfeit Respirators

B oveoicos ot 000012008 (¢ /MoK ¥ 8. |
| 1551+ N95 . =
N L

NOT NIOSH-APPROVED

https://www.cdc.gov/niosh/npptl/usernotices/counterfeitResp.html 37




