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SARS-CoV-27 7% e

(Derraik et al., 2020)

-
L

-—

Study and C

and Time to Inactivation

~5.8-6.1 logy TCIDsy/mL,

Behzadinasab 2024 5 pL droplets.

22-23°C, 60-70% RH

Glass—~2.3 log; reduction after 24 h, but no
data thereafter

Stainless steel—1.8 logry reduction after 24 h,
buit no data thereafter

g R (§2)

Ik # ) #F 1% SARS-CoV-

~2 logyy TCIDsp/mL
5 uL droplets

ko 2
Biryukov 2020 ]

02 logy TCIDsy/mL

tainless steel—inactivation after 24 h at 35°C
nd 20%, 40%, and 60% RH; after 48 h at 24 °C
d 40 and 60% RH, but not at 20% RH
(no data thereafter)

T:p ¥ ~NIOOT % -
%"\L TF
B B

FEZ“ s f“%‘d’
_ l’%”?IE_, )I’;‘f,—q‘ﬁz °

21% 5 A= ¥ {s A N5

-20 °C, 35-40% RH

LOD = 0.8 lugy TCIDso/mlL
{inactivation =5.0 logy

fuction)

d ——;_ o Inactivation =18 log,, reduction  Results reportedly similar in acrylonitrile
=1 butadiene styrene plastic and nitrile rubber
[+ 7C—only 2 logyg reduction after 14 days in
6.5 loggg TCIDsgfml fdried form or solution, but no data thereafter
S 1 R _ﬁ, —+ ,T N T T N 10 uL droplets of virus culture ona  20-25 °C (RH 63%)—35 days in dried form and
-ﬁ* TR B iR [ 1%*SARS-CoV-2 13‘—"724 TR B Clan200 glass stide 14 days in solution
oy 2 Inactivation =3 log reduction 3 °C—3 days in dried both forms
BT F e 37 °C—24 hin dried form and 3 days in solution
[Temperature decay:
1 “C—only 0.7 logp reduction after 14 days
22 “C— 14 days (24,5 logr reduction)
7 502 days (245 logyy reduction)
S R P o P > et Room temperature study:
A Eailis l—’l’l%ﬂ‘ L H ’F“’K ¥4 4 ;}é 3;§L3:2,’ :‘;E:”';‘gg“,‘::i_ Printing paper—3 h (22 8 logyg reduction)
- 210 a0/
; ITissue paper—3 h (3.5 logyg reduction)
3 s o =2log f ;
~ & }% L S ABE MR ﬁ\@i s At ’fr‘# 1 = Hlogs Tk ICloth 2 days (225 logyy reduction)
” Chin 2020 Surface decay at room Aood—2 days (23.7 logig reduction)
dal A o J’*‘.m] * .} 4 =, h= B Jlass— days (23.8 logig reduction)
Ui * #R % # L SARS-CoV-2+ I At :T_E‘I’i',““%l[&"ilu BH) Banknote—3 days (4.0 logyg reduction)
3 = A 2 o e x _ﬂ SHLdm;i;:soE vi;LbG i Plastic—7 days (=4.8 logyg reduction)
S F' +* A R St bstainless steel 7 days (248 logg reduction)
=2 10gag T-ADay! [surgical mask inner layer—7 days
24.8 logp reduction)
fSurgrical mack outer layer—3.0 logg reduction
[fier 7 days, but there was remaining infectivity
nos dlata thereafter)
~4.5 logyy TCIDsy/mL
a5 :2;;‘9“;‘?3:":“ orplalntegatedl S respirator—24 b (24 log;; reduction)
- i Ainless stee O 1 reducton]
21-23°C, 40% RH
2 oo . 2 LOD = 05 log, TCIDyfmL
w3 (920 ) T #SARS-CoV-27% 1 T
, N 1-1.4 cm? coupons Clh .-uLﬂtItm t-shirt fa e
5.010g10“r fﬁ Bd_} Fé& Ed 77[: );}& I8, L{_—: gé’- ’F%J;E‘ £ 3 10 L. droplets “2.::“ -resistant nitrile rubber gloves—
) ~58 lagy TCIDgg/mL inoculumin | (S5 o v
| Y 1i 14 = e 7}_'_ =) Kasloff 2020 soil load {mucin + BSA + ryptone) | oo tober BlOVEs—d days

Stainless steel, plastic face shield, N100
respirator, and polyethylene coveralls—21 days
N5 respirator—-41.9 logy reduction after 71

days, but T not reached {no data thereafter

van Doremalen 2020 21-23°C, 40% RH

Surface deposits 0f 50 pL

~3.2-3.7 logyy TCIDso/mL

Plastic and stainless steel—4 days

(3.2 logyn reduction)

Cardboard—2 days (~2.0 logy reduction)
Copper—8h (~1.7 logyg reduction)
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UVGI ( ultraviolet germicidal irradiation ) éd’ SARS-CoV-2%

L 2 (o G
. UM K

>
-

A2

& R

(Derraik et al., 2020)
Virus Study Inoculum and Conditions UV Exposure Key Findings and Notes
= Stainless steel—below LOD¥ (24 log, reduction) with
om0 v 2025 0m. St |
SARS-CoV-2 Fischer 2020 ) o Irradiance 0.55 mW/em® at N95—LOD not reached with 1980 m)/em? (visually

N95 disks
LOD = 0.5 logig TCIDsg/mL

UVCH £ &

point of exposure

estimated from figure as -3 logy, reduction), but no

data thereafter (ie., beyond 60 min)

600 pL 6.7 logp TCIDsg/mL in
24 well plates

1048 mJ/cm?

Heilingloh 2020

UVC 254 nm at 1.94 mW/fem®
UVA 365 nm at .54 mW/cm?

UVC achieved >6.7 logyg reduction at 1048 mJ,'cm:
VA achieved 1.0 log,, reduction at 292 mj/em?*

app! ied dose

VR
eISARS-

150 pL with 4.3 loggo plaque
forming units (PFU)/mL in

Deep ultraviolet light-emitting
diode (DUV-LED) 280 + 5 nm

Below LOD (~3.2 logy,, PFU/mL reduction)

24 4 iz Inagalo2e 60 mm petri dish Irradiance 3.75 mW/cm?® at with 75 m]/em®
CoV- s LOD = ~1.3 logyy PFU/mL 20 mm
'}i ° 100 pL of saline/albumin
solution with high viral titer UVC 254 nm UVC did not inactivate the virus from the N95 samples

“directly infiltrated” into strips

S 12 3
Bt 2020 from 3 different N95 models,

UVGI#tN95

Applied dose 630 mljem® to

each side (ie., 1260 mjjcm? per

Authors commented that it would be “hard to imagine
a realistic scenario where healthcare workers would

rEgay
SARS—COV—2
T r R _?_‘ [

10 pL droplet viral stock
{=6.0 log o TCIDsg/mL)

UVGI device with 4 lamps,
irradiance of 16 mW/em= at

aiming to 'expose’ the middle sample) face this degree of mask inoculum”
layer
Four N95 FFR models tested, each with 4 locations
UVC 254 nm tested (nosepiece, apex, chin-piece, and strap),

with 3 samples each
Muost facepicce samplus (total n = 32) had viral loads

s sx g s Czog 2020 LOLL‘ ItiH lugu,nk'l,t‘LD.,_}-n'lL_ 8¢ 115 cm away <LOD, but 4 samples from 2 models did not
PL° g B oA uzc \‘.'] et - Single applied dosed of For straps, all samples from 2 models (3 each) were
ﬁ_g UvVsk t_‘:_ /T Techction 1500 mj/em? tested <LOD, but only 1/6 samples were <LOD for
other 2 models

?T v Wﬁt‘ %4’% S AR A ‘Simulated’ saliva: ~2.5 logyg reduction

¢1e3 e B e B} (fram ~3 to ~0.5 logyy TCIDsy/mL)
K F suspension (‘simulated” saliva LVE 250215 5 . FBS: ~1.1 logy reduction (from ~2.6 to ~1.5 logy

R Ratnesar-Shumate or FBS) on stainless steel Irradiance 0.16 mW/cm= for up 'I'ClL)— -'mL}g“ s 1

2020 to 20 min (maximum applied o

coupons
Virus concentration unspecified
but estimated from graphs

dose 192 mj/cm?)

Study aimed to demonstrate SARS-CoV-2 inactivation

by sunlight (which does not include the
UVC spectrum)
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# £ 32 3 SARS-CoV-2%:

FPXF O 3

(Derraik et al., 2020)
Virus Study Inoculum and Conditions Heat Treatment Details and Time to Inactivation
SARS-CoV-2 Auerswald 2020 140 plL aliquots of the virus (~5.8 log)p 56 *C—30 min (=5.0 logyy reduction)

TCIDgy/mL) solution in well plates

98 *C—2 min (25.0 log,,; reduction)

1. BRAXE >
2. A RHF

#HN95 m&pﬂox., ¥ #>=3.5log,, °

cell culture,

B A

HFP% 3 oo 2604 470°CT

Cell culture—atter 30 min at 56 °C and 15 min at 65 °C

{259 logsg reduction)

MNasopharyngeal samples—after 10 min at 65 "C and 3 min at 95 °C
(259 logy reduction}

Serum—after 15 min at 65 *C {25.5 log;; reduction)

Chan 2020 30 uL of virus at 55 logyg TCIDsy/mL +

3 logyp reduction in virus viability after 30 min at 56 °C
Complete inachivation not achieved, but apparently

ZI0yL e PES not specifically aimed for
5.3-6.7 log;p TCIDsy/mL in cell culture medium o S i &
Chin 2020 {volume of solution not reported) i —.c X G (246 logyy rt'duc.l:mn!
LOD = 2.0 logyp TCIDsg/mL 70 *C—5 min (=3 3 logyy reduction)
5 pL of virus inoculum at 7.8 logyp TCIDsp/mL on
Daecchler 2020 1 em? coupons from N95 respirators 60 min at 70 °C and 0% RH (3.2-3.8 logyy reduction)
2ot Control samples: 5.2-5.8 log;, TCIDg/mL Effect unchanged with and without a 5 min cool-down period mid cycle
LOD = 2.0 logyp TCIDsg/mlL
??] h‘géﬂ\]:gl.‘[g—?ﬂt“[_ B0 pIE. Sogitiit o fraislagg NE5—b0 min at 70 °C (235 logp reduction)
Fischer 2020 :_E!tDﬂfEJ '%]o-g I?T(;ID fml Stainless steel—only 2.0 logg reduction after 60 min at
=051ogip 50/ @
Diry oven, RH not reported TG duta therralich)
= ; . MNasopharyngeal sample, blood sera—30 min at 56 “C and &) min at 60 *C
5 to 6 log;y TCIDs,/mL in 300 ul aliquots of 3 = o
media: cell supernatant, human nasopharyngeal (25.0 logio :tducm?-n} T . )
Pastorine 2020 R R Cell supernatant—some samples with inactivation incomplete after 30 min
) Dn]:rmn RH not uted. at 56 °C witheut BSA and after 60 min at 60 "C with BSA (>5.0 log;, but
LOD =0 ,';] T(r:tlvg-nf L <60 logyp reduction). Below LOD after 15 min at 92 °C (26.0 logya
e i reduckon).
37 “C—after 458 h 6.0 logyp reduction but some infectivity remained
" " A 2 v {no data thereafter)
Wang 2020 EEE;:S e s ] 42 *C—after 24 h 6.0 logyp reduction but some infectivity remained, which

Heating conditions or RH undisclosed

disappeared after 48 h
56 “C—30 min (7.0 log, reduction)
60 *C—15 min (7.0 log;p reducton)
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UVGI:iE g o 48 s 38
(Derraik et al., 2020)
Study Treatment Details FFRs Key Findings

—

Lindsley 2015

B 5 B0 5 MR > 1% -

oA A 4 (<69%) e
#>710J/cm?i; & B 58
A 3F % 80-90% o

% >5900/cm?ic B B > 4 AL
e B0 10-21% -

3M 1860, 3M 9210, Gerson
1730, and Kimberly-Clark 46727

Slight decrease in particle penetration, estimated as
up to ~1 percentage point.

Small increase in flow resistance (<6% of the
original \alue) mdvpcnd&nt of applied UV dose.
At 2710 J/cm? there was major loss of bursting
strength for most respirator layers tested, some as
much as %0%. For some layers of certain models
(3M 9210 and K-C 46727) loss >80% occurred at
470 ]/tmzA

At 590 J/cm? the mean strap breaking strengths
decreased by 10-21%.

The lowest applied dose tested of 120 J/cm? reduced
the bursting strength of the four models tested by
11% to 42% (depending on layer and model).

Heimbuch 2019

UV (& £20000mJ/cm?)ij &
iﬁﬁﬂjﬁN%vﬁiﬁ%$%
gﬁ£Mf“%ri%€’
TR TS RRE
z__%}‘”rﬁ "infg.__ ?‘fﬂv

.
R
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15 models tested

10 cycles—3M 1860, 3M 1870, 3M VFlex
1805, Alpha Protech 695, Gerson 1730,
Kimberly-Clark PFR, Moldex 1512,
Moldex 1712, Moldex EZ-22, Precept
65-3395, Prestige Ameritech RP88020,
Sperian HC-NB095, Sperian HC-NB295,
US Safety AD2N95A, and US Safety

Up to 20 cycles of UVGI treatment (20,000 m}/cm?)
did not have a meaningful effect on fit, airflow
resistance, or particle penetration for any model
tested.

Strap strength was unaffected by 10 UVGI cycles,
but 20 cycles had some effect on certain models.

20 cycles-3M 1860, 3M 1870, 3M VFlex
1805, Kimberly-Clark PFR, Moldex 151 2,
and US Safety AD4N95

UVC LED lamp (160-285 nm)
Up to 3 cycles of 2 h of wear and likely 60 min of UV

Study difficult to interpret as aspects of UV
disinfection were insufficiently reported.

Fischer 2020 3M 92 ; iltration pe o after 2
Plachen 204 treatment (estimated applied dose to flat disks 50 cm 21l \ﬁhblb.l:;cf:wl o fa_l";“mn pe rfon!;:;a f‘m(;
from light was 1980 mJ/cm? per 60 min cycle) cycles (3060 mjfcn: ), but more marked after
& 3 % pe : cycles, although still within acceptable range.
Sterilizer cabinet 8 W bulb UVC (254 nm) 15 x 15 cm pieces of meltblown fabric, :."]h: ttu: '!(,r:;n.n‘c_\ c'h“ did not affect the fabric’s
Liao 2020 Irradiance not described described as most important N95 i e

10 cycles of 30 min FFR layer

In the absence of information on irradiance, it is not
possible to ascertain the actual applied UVC dose.
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UVGI#tiEp o W@ T (5)

(Derraik et al., 2020)
Study Treatment Details FFRs Key Findings
UVC (200-250 nm ) and UVE (280-315 nm) There were negligible effects on particle filtration
O 200 Actual applied dose reaching FFRs unknown; delivered M E210 efficiency after 10 cycles (which the authors would
= with Xenex LightStrike Germ-Zapping Robots for 5 min have estimated as a total applied UVC dose

=10,000 m],u'f:rn2 }

UVGI¥HE e ¥R & RSl FLE - 3M1860 Only fit testing assessed; FFRs had the fallowing
A @20:: /ﬂ E ( 5?'] EL 60000mJ/cm2) 3M 9210_}5 Tg?m’_i?ﬂcijﬂq:ﬁ;;dmiux—hnlﬂ UVC doses:
Czog 2020 Moldex 15 12—’ ‘“‘ :" (ﬂ 6OOOmJ/Cm2) 3M 8210 or‘ 3M 9210 and Moldex 1512—2 cycles, 6000 mJ."n:mz."

3M 8210 and Cardinal Health—1 cycle, 3000 ml/em=.
l‘/ki Cardlnal Health—_' 4@ :” ‘/ﬁ E-3 ( ;Sl.fl E—. 3000mchm2) ; _‘, MNote that other N95 models failed fit testing

L o s ey . A o before treatment

}7% '& E’r’{/ lk v ‘%‘ 2 =2 A Jrlt“:m" = i 3@ % v E 7El] ?é‘ ° After 10 cycles of UVCI, there was material failure
of one model and fit factor reductions of 35% to %%
depending on model.

3M 8200, 3M 8511, 4C AIR KNY5, and ‘While all models failed after 10 cycles, it is not
Jackson R20 possible to interpret their results due to complete
absence of data on applied dose. However, the
respirators were exposed to 5 h of UVC treatment
likely equating to very large doses.

Ten 30 min cycles of UVC {254 nm) in a sterilizer cabinet

equipped with 8 W UV light bulb, interspaced with 10
Price 2020 min stand-down periods

No quantified information on irradiance or

approximate dose

There was a reduction in fit scores after UVC
treatment across all models, although scores
remained within acceptable range for

MNY5 respirators.

UVC (254 nm)
Smith 2020 18 400 m]/cm? to exterior surface and 4600 mfjom? o 3M 1860, 3M 18704, and 3M 8511
interior surface of N95 respirators

Megligible effects on particle filtration efficiency
irrespective of dose.

Megligible effects on polvmer structure,
morphology, surface hydrophobidity, or pressure
drop and tensile strength of respirator materials,
irrespective of applied dose.

UVC (254 nm from mercury lamps or 265 nm from LEDY)

2
Zhao 2020 1 cycle of either 1000 m}/em? or 10,000 m|/cm?

3M 1860 and Moldex 1500
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'élb /@EJ_ '}H‘}ﬁ ,}fG ™ fﬂ ﬁ?—?‘, fg's (Derraik et al., 2020)

Study Treatment Details FFRs Key Findings
_Ir)r}' heat il‘;]ﬂ;{i{;ﬂ;r}' :l;t-:n TR H Tj:‘l—f;'( S fdF oo e 50 AtS0 TCélllﬁ'l._c'n: w::i]a smalltrtn:ima&! (negligible) in
ey reatment 1: 80 *C for 60 min Py N . |average filter particle penetration.
Viscue! 2000 Treatment 2: 160 "C For 60 min -ﬁ 56} i E [ R/ 72 1 At B0 *C, there were no visible changes after 60 min.

fag j%{'{_i%' e Results are difficult to interpret, but it seems that the

models tested mamitained their expected aerosol

In both, FFRs were turned over at 30 min %%;}% ’# ggé‘h D f;:]” o 780 °C |At 1607 C, FFRs largely melted.
i
2
Dry heat in laboratory oven F)
BT

Vil 2009 Treatment for 1 hat 80,90, 100, 110,and120° > B /Bl % $8 T & 20 % > £ 7 |flation efficiency at 80 °C and 90 °C, without any
i 160 ° C & ,gﬂ ﬁﬂl Lo evident signs of damage.
3 cvcles of moist heat incubation
30 min incubation at 60 °C, 80% RH in . e .. v s e s = s
labocatary inetibater ;‘I—} Tyn ;r@\ I;.] * g r‘é = 4;'{1—;}1*_';,‘ é’,l 11:!]:':- treul'm.‘ll samp:tm;mamt;zgl.:i mqtgmd levels of
i g TRy _ EYRN Lo % . ilter aerosol penetration ang er adrflow.
Bergman 2010 Sl .'hl inictibation, !.’am]::]th e mn:ved = 7% 4 i3 =E FEFLET I reatment caused all sam ples of one FFR model to have
from ificabatar and air-dried everiight. ARy 8 4R e E 2R e artial separation of the inner foam nose cushion from
2nd and 3rd incubations, samples were g g ;g P\ FHEI= '&t‘ﬁ rh ]—'FR. P 7
removed from incubator and air-dried for 30 ‘%L A é}'ﬁ_ o = )
min using a fan
2, N There were no significant changes in FFR fit.
% élb ‘fr /E?‘ éﬁ‘ A F] M 1870 samples experienced a slight separation of the
Muoist heat incubation inner foam nose cushion (some to a lesser or greater
san 20 28]
Dergtian 7M1 3 ¢ycles, 15 min at 60 °C, 80% RH 270-85°C #77 }w} degree) from the FFR body, but multiple treatments did
3”_ A f‘ I:T:‘% F'& E‘r]}'{‘@}'ﬂl m not appear to increase the level of separation compared

to a single treatment.

For two models (3M 8210 and Maoldex 2200), there wasa
reduction in bt for one model (3M 1860}, there was a
small increase in odor response; but both effects were
deemed to be negligible.

Boist heat incubation 3M BODD, 3M 8210, Moldex 2200, 3M 1860,  3M 1870 samples experienced a slight separation of the
30 min at 60 °C, 80% RH 3M 1870, and Kimberly Clark PFR95-270)  inner foam nose cushion (some to a lesser or greater
degree] from the FEFR body.

Authors concluded that moist heat incubation unlikely
tor lead to significant changes in fit, odoer detection,
comtfort, or donning difficulty.

Viscusi 2011

Muoist heat incubation
Lore 2012 Urncertain temperature, but likely 65 °C for 20 3M 18605, 3M 1870 There was no significant decrease in filter performance.
min, unknown RH
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(Derraik et al., 2020)
Study Treatment Details FFRs Key Findings
All FFRs passed particle filtration efficiency teshing after
Moist heat treatment for 30 min at 85 °C and 5 heat treatment cycles.
3 £ All 3M FF e -Hnsy 5hes
Anderegg 2020 60-85% RH 3M 1860, 3M 1870, 3M 8210 Plus, HKYQ  All 3M FFRs passed quantitative fit testing after 5 heat

(there were additional 10 min at start until
temperature and RH reach target levels)

N95, and Chen Heng V9501 KN95

treatment cycles.

Daeschler 2020

5, 10, or 15 heat treatment cydes depending o

test type
Dry heat: 60 min at 70 °C and 0% RH
Moist heat: 60 min at 70 °C and 506 RH

Diashi 2020

Moist heat treatment on a stove: 240 min at
65-8l °C and ~40-60% RH

1. N5 & cHpcRL i A 47
FREI0BAILE > Higtt
Paod T EpPe
15T BT S F BTG T
X g i & RRGE -

3. RIOK B AL F R ¢
¥ gRid 38 o ORIGE o
4. w10 AL FRATF O

§ 40 i85 5 [ LR -

Chen Heng V9501 KNY5 and HKYQ N95 FFRs failed fit
testing before any treatment.

Microstructural analysis of NS5 filter layer (max 10
cyeles at 0% and 50% RHj—no effect on diameter of
filter fibers.

Fit testing (max 15 cycles at 0% and 507% RH)}—all FFRs
passed tests.

Particle filtration efficiency (max 10 cycles at 0% and
50 RH}—all FFRs passed tests.

Breathing resistance (max 10 cycles at 0% and 50%
RH)—all FFRs passed tests.

Rudimentary testing showing no effect on particle

Unknown Kimberly Clark model

filtration efficiency after 5 cycles.

Primary aim of the study seems to have been to
demonstrate that is feasible to heat treat N95 FFRs at
home using kitchen utensils on a gas stove.

Dry heat (oven) at 70 "C, unknown RH

There was a progressive reduchion in filtration

Fischer 2020 Up to 3 cycles of 2 h of wear and hikely 60 min  3M 9211+ performance of respirators, which was below acceptable
of treatment range after 3rd cycle.
P 5 50 of FFP3 respirators were deformed and failed seal
P 55 Fe Za A B A o} : = - T
]?V;- ? = = 1 =+ B BA 100 C checks; all other respirators were intact upon inspection
gj—v&’_ B TiREE ‘;’L“ 5 l_}‘] :‘; By The 3M 1862+ was the only respirator that continued to

Autoclave 34 min cycle: 12 min pre-heating,

Harskamp 2020

17 min steam treatment at 121 °C,
and 5 min drying I —
Up to 3 cyvcles

$ BFFRED B F 8+
HEF AR ERH#ET

100°C » ]+ + % #eehw= §
FE Mt 100°Ceng 58 -

perform within the required range after 3

treatment cycles.

All other respirators had particle filtering efficiency
affected after one treatment cycle, performing below the
required range {particularly for smaller

particles—0.3 um), with the magnitude of the reduction
in performance varying between models.
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( .?‘g ) (Derraik et al., 2020)

Study Treatment Details FFRs Key Findings
Methods lacking details, and amongst other things,
——— ) I SAPr— unclear whether there was a cool down period between
Li 2020 %’Mm‘ 3M 1860 cyeles (due to short duration).
Jamata Authors concluded that 20 eycles “did not affect fit
s e 4 5% : i " ¥ Aded.
?jﬁ@m’k ] g ‘g,_gi r 3‘_ testing performance”, but few details provided
rﬁ;@ )cE ek o Dry heat: no appreciable decrease in filtration efficiency
Dry heat: up to 50 cyeles of 30 min at 75°C, | 8 after 50 cycles (e, 1500 min).
unknown RH Low RH heat: unaffected filtration efficiency of fabric
Low RH heat: up io 50 cycles of 20 min at 85 . . . . after 50 cycles {ie., 1000 min).
i "C and 30% RH 15 x 1-5 S F_"HU: Uf_ﬂ“b]m?n fabiic, Muoist heat: unaffected fltrabion efficiency of fabric after
Liao 2020 = described as the most important laver of 3
Moist heat: up to 20 cycles of 20 min at 85 °C NG5 FFRs : 20 cycles (Le., 400 min).
and either 70% or 100%: RH = ¥ Steam treatment: no change i filtration efficiency after
Steam treatment: 10 min with water vapor 3 eyeles, but drop in efficiency (from ~97% to ~83%)
{i.e, ~100 °C) after 5 cycles, explained by the authors as due to loss of
static charge of the fibers.
Low RH heat: up to 20 cycles of 20 min at 85
Liso 2020 “Cand 300 RH 3M 8210, 4C Air KN95, ESound KN95, All models tested retained fltration efficiency >9%5%
i Muist heat: up to 20 cycles of 20 min at 85 °C and Onnuripan KFa4 after 20 treatment cycles (Le., 400 min).
and 100% RH
There was a reduchion in fit observed for all masks after
one cycle, but the rate of reducton was highly variable,
- . FFP2-3M 9320+ and 3M 8810 FFP3-3M and most passed fit testing.
; C, 345 r eyele
S [D_"-‘ .}‘:‘1‘:}"" 850r867C, 3456 minpercycle  goay . 3M 1863+, 3M 1873V, M 8833,  Study was not standardized and it is difficult to
o= C‘;{'_“l A A s e R 3M 8835, Alpha 53V, and interpret, but key message was variability
YRS SR PELRpines Honeywell 5321 betwesn models.
MNote that one respirator failed the fit testing before
any breatment.
10 cyeles of dry heat or steam treatment had negligible
Dry heat {oven): 30 min at 77 °C, unknown RH rHiechion patticle Bliraon 2Hicency, .
: i Dry heat treatment had no effect on the N95 fit.
Ou 2020 Steam treatment: 3 min with water vapor M 8210 ATi
ie., ~100°C) 5.cycles of steam treatment led to failure in fit testing,
(8= with evidence of some effect appearing after
just one cycle.
Dy heat (oven): 30 min at 75 "C i s
5 A IM B2 M 85 5 cycles ? 5 . sl 5
Price 2020 5 cycles, interepaced with 10 tin coal-dewn 3h 8200, 3M 8210+, 3M 8511, 4C AIR 5 cyvcles of heat treatment had a negligible effect on fit

periods at room temperature

KNS5, and Jackson R20

testing performance of all 5 mask models tested,
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Type of Respirator NIOSH ANSI OSHA/APF | JIS BS
788.2-1992 | final rule | T 8150 | 4275

Air Purifying, Negative Pressure:
Single use, Filtering Facepiece 5 10 10 3-10 | 4-20
Half Mask 10 10 10 3-10 | 4-20
Full Facepiece 50 100 50 4-50 | 4-20
Powered Air Purifying(PAPR):
Half Mask 50 50 50 4-50 | 10-40
Full Facepiece 50 1000 1000 4-100 | 10-40
Helmet/Hood 25 1000 25/1000 4-25 | 10-40
Loose Fitting Facepiece 25 25 25 4-25 | 10-40
Continuous Flow; Atmosphere
Supplying:
Half Mask 50 50 50 50 20
Full Facepiece 50 1000 1000 100 40
Hood/Helmet 25 1000 25/1000 25 40
Loose Fitting Facepiece 25 25 25 25 10-40
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B © gtp AT B2

AT A A T el PR Ak 05 99 99.97
N i 7] 2t 59 (not resistant to oil ) NaCl NO5 N99 N100
R %7 Fub (resistant to oil ) DOP R95 R99 R100
P 57| fitid (ol proof ) DOP P95 P99 P100

— - BAXBE®R (O ) E1FE# ( Standard for Dust Mask - 2000 )

BFR AR

HE ey >80% | =295% |=999%| =80% | =95% |= 99.9%
.. {50 RS1 RS2 RS3 RL1 RL2 RL3
T P35 DS1 DS2 DS3 DL1 DL2 DL3
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Wz o~ ERPER (U) 2 AR

= - ER28 EN149 : 2001 iZ#

B3R AR NaCl (258 28k ) 22 paraffin oil (¥ k)
i g pT = 80% = 94% = 99%
ESCUE SR FFP1 FFP2 FFP2

M - FEIEX1F2E CNS14755 22125 IEXHEO S1RE

B R AR NaCl (85L/min)
i 2T F = 80% = 95% = 99%
ESCUN R D1 D2 D2

% NaCl: # i 4 (sodium chloride)
X DOP: #8 % = ¥ fk = ¥ fig (di-octyl phythalate)
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e P AW AE® (v )Y &% (Standard for Dust Mask > 2000 )
#efr Bedm (v) ¥ 42 57 { 5% (Replaceable type ) % #23
;' (Disposable type )2 & fazg 4] » £ & PlFEMEN 3 B o A
5 SHE (2hM) 2 Lag (i) 23 fa=tsgd o m ik
sk 27 e A3AE & Hiprcd A B 5 80% -
95% ~ 99.9% -

o %R EN149 2001 2 f * 30285 2 2 b e 3k
¥ /& % FFPI1 ~ FFP2#£ FFP3 = % % % » H i frc 5 A ] 4
80% ~ 94% ~ 99% o

o AP CNS 1475572125425 N1 B v B AR > Rl 3 50
FA-T X 4 AD1 D22 D3 = fa% %> HiFprcs A b
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g DOP/ Paraffin
RIFRMCR fAE NaCl NaCl (NaCl) NaCl oil NaCl DOP

] 2k - CMD CMD| CMD MMD Stokes Dia
g i 0.06-0.1 0.15-0.25
Fi= (um) 0.075 0.075| 0.185 06 04

Rl 85LPM 85LPM 95LPM 85LPM / (40LPM)

MR A 2545°C 2545°C 2545°C 2545°C

-

i “*k’kf‘ 5% 200 %5 200 8+4 2045 %3 50 3 100

(mg /m?)

AR B . 30£10% o .

P EHER 304109 e < 609 ( & NaCl) > 509
BASFLE N 19| 35 | 35 35 621 | 724 | 10030 1 12 24
$#mmH,0)

BASFIE N 5| 25 | 25 25 30 30 30 11 12 24
Fu(mmH,0)

E i\ B3R o 200mg 120mg NaCl : 100mg DOP : 200mg
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